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Abstract: The rare event acceleration method BXDE is interfaced in 
the present work with the automated reaction discovery method 
AutoMeKin. To test the efficiency of the combined AutoMeKin-BXDE 
procedure, the ozonolysis of -pinene is studied in comparison with 
standard AutoMeKin. AutoMeKin-BXDE locates intermediates and 
transition states that are more densely connected with each other and 
approximately 50 kcal/mol more stable than those found with standard 
AutoMeKin. Other than the different density of edges between the 
nodes, both networks are scale-free and display small-world 
properties, mimicking the network of organic chemistry. Finally, while 
AutoMeKin-BXDE finds more transition states than those previously 
reported for O3 + -pinene, the standard procedure fails to locate 
some of the previously published reaction pathways using the same 
simulation time of 2.5 ns. In summary, the mixed procedure is very 
promising and clearly outperforms the standard simulation algorithms 
implemented in AutoMeKin. BXDE will be available in the next release 
of AutoMekin. 
Introduction 
The study of mechanisms and kinetics of chemical reactions has 
greatly benefited from the surge of automated methods 
developed in the last years.1-63 Heuristics rules, artificial forces 
and/or molecular dynamics (MD) are commonly employed in 
these methods in the quest for new reactions. While knowledge-
based methods are usually faster than MD-based methods, this 
superior efficiency comes at a cost, since they are not always able 
to find all reaction mechanisms found with methods based on MD 
simulations.60  
Automated MD-based methods for reaction discovery involve 
costly computations, as they require many gradient and Hessian 
calculations evaluated at an ab initio or semiempirical level of 
theory.30, 45 The efficiency of these methods can be enhanced by 
the use of different accelerated MD strategies like the ones 
employed in the ab initio nanoreactor, i.e., adding external forces 
and using high temperatures.30  
The automated reaction discovery method recently developed by 
one of the authors is called AutoMeKin64 (formerly known as 
tsscds). This software/method employs a very simple approach to 
accelerate the MD simulations: the use of high amounts of 
vibrational energy, which boosts bond breakage/formation in a 
very short time scale (typically 0.5 ps).45 After the MD step, 
AutoMeKin employs some graph theoretic tools to identify 
candidate transition state (TS) structures from the MD geometries. 
The automated method has been so far successfully employed to 
study combustion chemistry,65, 66 photodissociation processes,67-
69 organometallic catalysis,43 and the simulation of mass 
spectrometry experiments.70, 71 However, a drawback is the large 
number of trajectories required to safely obtain the important TSs 
and reaction pathways, which is typically of the order of tens of 
thousands, rendering the whole procedure inefficient.  
The use of powerful rare event acceleration methods, other than 
adding high amounts of vibrational energy to the system, is 
therefore highly desirable. For this reason, we present in this 
paper a new combined methodology where the high-energy MD 
simulation algorithm of AutoMeKin is substituted by a rare event 
acceleration technique recently developed by two of the 
authors.72 The accelerated method is called Boxed Molecular 
Dynamics in Energy space (BXDE) and is based on their previous 
BXD method.73-76 BXDE scans through potential energy “boxes”, 
accelerating the observation of reactive events by many orders of 
magnitude.72 
To test the combined AutoMekin-BXDE methodology we have 
chosen the ozonolysis of -pinene.77-91 A comprehensive 
computational study of this reaction was carried by Zhang and 
Zhang79 (hereinafter ZhZh) using accurate levels of theory. The 
reaction discovery methods employed in the present work will be 
benchmarked against the computational study of ZhZh. 
Additionally, and to facilitate the comparisons, the nomenclature 
employed by ZhZh is closely followed here. Scheme 1 shows that 
the reaction follows the “Criegee mechanism” of alkene 
ozonolysis.92, 93 The acronyms of the structures are those 
previously employed by ZhZh.79  
The first step of the ozonolysis reaction is the highly exothermic 
cycloaddition of ozone to the double bond of -pinene to form a 
primary ozonide (POZ), which rapidly isomerizes yielding two 
possible Criegee intermediates (CIs): CI1 and CI2. These 
intermediates can subsequently undergo H-shifts and ring closure 
reactions leading to hydroperoxides HP1a, HP1b, HP2 and 
dioxiranes DIO1 and DIO2 as shown in scheme 1. 
The new methodology proposed in this work will be explained in 
the Methods section, followed by a discussion of the main results 
obtained with standard AutoMeKin and AutoMeKin-BXDE. A 
special focus will be placed on comparing the properties of the 
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obtained reaction networks. Also, the relative efficiency/efficacy 
of both methods will be assessed by comparing their predicted  
-pinene ozonolysis mechanisms with those previously found by 
ZhZh.79 
 
Scheme 1. Summary of the reaction mechanism of the -pinene ozonolysis. 
Methods 
A detailed description of AutoMeKin has been given elsewhere, 
and here we only summarize its main features. The method is 
based on short-time high-energy molecular dynamics (MD) 
simulations and a subsequent post-processing analysis. Several 
graph theoretic tools, like the Adjacency and Laplacian matrices 
or the SPRINT coordinates,45 are employed at various stages to 
find transition states (TS), screen their structures and construct 
the reaction network.  
Specifically, the time dependence of the Adjacency matrix 
(constructed from the Cartesian coordinates of the system) is 
monitored to identify bond breakage/formation processes using 
our own recognition algorithm.45 This is followed by a stepwise 
optimization consisting of:  
(a) A partial optimization where the atoms involved in the reaction 
are frozen, which facilitates a relaxation of the normal modes 
perpendicular to the reaction coordinate.  
(b) A TS optimization of the resulting geometry in the previous 
step.  
While the trajectories are integrated with MOPAC201694 using 
any of the implemented semiempirical methods, the stationary 
points can be re-optimized using an ab initio or a Density 
Functional Theory (DFT) level of theory.  
One of the shortcomings of AutoMeKin is the fact that chemical 
reactions are triggered by use of huge amounts of vibrational 
energy placed in each normal mode of the molecule. While this 
approach was successfully employed to tackle different problems, 
its efficiency is compromised because of its bias towards the 
entropically favored reaction pathways, and consequently tens of 
thousands of trajectories are typically employed to obtain the 
relevant TSs. 
To alleviate the above drawback, we propose in this paper to 
replace the current standard MD simulation step of AutoMeKin by 
the rare-event acceleration method named Boxed Molecular 
Dynamics in Energy space (BXDE).72  
BXD introduces several reflective barriers in the phase space of 
a MD trajectory along a particular collective variable, which is 
typically a function of the atomic positions. Those boundaries are 
employed to push the dynamics along the collective variable into 
regions of phase space which would be rarely sampled in an 
unbiased trajectory. In standard BXD however, the specification 
of an appropriate collective variable requires the user to already 
know the particular reaction or process that they are interested in 
and as such traditional BXD is poorly suited to the field of 
mechanism generation, where one wish to accelerate not one 
particular reaction, but rather reactivity in general. 
To remedy this, a generalization of BXD has been recently put 
forward by two of us,72 who showed that the BXD bias can also 
be introduced along the potential energy (E) of the system, which 
is referred to as BXDE. By scanning through potential energy 
“boxes”, the energetic “windows” at which different chemical 
reaction channels switch on or off can be identified. In a previous 
work, we showed that this procedure accelerated the observation 
of reactive events by many orders of magnitude, allowing the 
sampling of reactions at much lower temperature than would 
typically be required in a MD simulation. 
To gauge the performance of the combined methodology, we 
have chosen the ozonolysis of -pinene as a test system. The aim 
of this work is to compare the results of AutoMeKin using the 
standard MD step (hereinafter AMK-stdMD) with those obtained 
interfacing AutoMeKin with BXDE (hereinafter AMK-BXDE).  
Both methods use MOPAC201694 to run the trajectory simulations, 
and in this case the chosen semiempirical level of theory was PM7. 
The trajectories are integrated until one of the following criteria is 
met: i) fragmentation of the system, or ii) the simulation time 
reaches a maximum value 𝑡𝑚𝑎𝑥. In AMK-stdMD, 5000 trajectories 
were integrated with 𝑡𝑚𝑎𝑥 = 0.5 ps, while in AMK-BXDE the total 
number of trajectories was only 500 and 𝑡𝑚𝑎𝑥 =  5 ps, which 
makes in both cases a total simulation time of 2.5 ns.  
In the standard MD simulations an NVE ensemble of trajectories 
is set up using microcanonical normal mode sampling,95 with 
vibrational energies automatically selected by AutoMeKin.47 In 
BXDE, we use an NVT ensemble, and a Langevin thermostat with 
a friction coefficient of 0.5 ps−1 and temperature of 1000 K. We 
also specify two additional parameters in the BXDE case: The 
“Adaptive Steps” parameter determines how many MD steps are 
performed in a new box before the BXDE algorithm adaptively 
places a new box based upon the sampled energies. The “window” 
parameter determines the number of consecutive MD steps 
before considering a reaction to have occurred. This “Window” 
ensures the reaction criteria is triggered by an actual chemical 
transformation rather than a transient fluctuation in bond lengths. 
In the current work both the “Adaptive Limit” and the “Window” 
were set to 100.  
In both, the stdMD and BXDE simulations, the starting structure 
is POZ. Once the simulations have ended, the standard 
algorithms of AutoMeKin are applied to obtain the optimized 
structures (TSs and minima), and the reaction networks. 
    
 
 
 
 
 
The (reaction) networks are analyzed using NetworkX Python 
package.96 In Graph Theory, vertices (or nodes) are connected 
with edges, which constitute a graph or network. Here, a node is 
either a minimum energy structure, or the resulting fragments of 
a given pathway, while an edge represents a pathway connecting 
two nodes (via a TS). The number of edges connected to a given 
node 𝑠 is called the degree 𝑘 of 𝑠. 
The networks are constructed in the same way in both  
cases. Specifically, a family of conformers form a single node of 
the network, whose label is that of the most stable isomer. 
Additionally, the networks are weighted, with the edges having 
weights that represent the number of TSs (or pathways) 
connecting two nodes. Self-loops are avoided by removing 
transition states connecting permutation-inversion isomers of the 
same minimum. Edges connecting nodes that represent 
fragments are also discarded. 
Representative properties of both networks are studied in this 
work, namely, the degree distribution, the average clustering 
coefficient, the transitivity, the average shortest path length, and 
the assortativity.96 Similar properties have been studied before for 
the network of organic chemistry97 and for networks of small 
clusters bound by Morse potentials in two and three dimensions.98 
The probability of observing a given degree 𝑘 in our networks was 
fit to a power law distribution 
 
𝑃(𝑘) = 𝐶𝑘−𝛾        (1) 
 
Where 𝐶 and 𝛾 are parameters. These fits were performed with 
powerlaw Python package.99 Networks that exhibit power law 
distributions have many nodes with very few connections, while a 
few nodes have a very large number of connections, and they are 
termed scale-free. These networks are hierarchical and have a 
great degree of clustering. 
The clustering coefficient provides an idea of the degree to which 
the neighbors of a node are also neighbors of each other, and an 
average clustering coefficient can be calculated for the 
network.100 The transitivity, which is pretty much related to the 
clustering coefficient, is proportional to the ratio of the number of 
triangles over the number of triads in the network. For any three 
nodes 𝑟, 𝑠 and 𝑡 in the network, a triangle is formed when the 
three possible pairs of nodes ( 𝑟 − 𝑠 , 𝑟 − 𝑡  and 𝑠 − 𝑡 ) are 
connected, while in a triad only two pairs are connected. 
The shortest path connects a pair of nodes through the least 
number of edges; the shortest path is calculated here using 
Dijkstra’s algorithm.101 Since our networks are connected by 
construction, a path always exists between every pair of nodes. 
Networks with average shortest path lengths that scale with the 
logarithm of the number of nodes or smaller are said to exhibit 
“small-world” effects.  
The assortativity is a measure of the tendency of nodes to have 
connections with nodes of similar degree. It can be measured 
through a coefficient102 that varies from −1 to 1, with values close 
to 1 indicating that nodes have a preference to connect with nodes 
of similar degree, which is called assortative mixing, and −1 
means the opposite (and is called disassortative mixing).  
For comparison purposes, the corresponding properties of 
random networks with the same number of nodes and edges were 
either calculated with analytical formulae and/or averaged over 
the values of 103 randomly generated networks. 
Results and Discussion 
The results obtained with both procedures (AMK-stdMD and 
AMK-BXDE) are compared here in terms of the obtained 
structures, properties of the reaction networks, and the underlying 
reaction mechanisms. To make a meaningful comparison, the 
involved simulations were carried out for a maximum simulation 
time of 2.5 ns in both cases, as stated above. 
 
Structures. The total number of structures obtained with  
AMK-stdMD is 1088, which breaks down into 470 minima and 618 
TSs. By contrast, AMK-BXDE locates 446 structures (224 minima 
and 222 TSs). The complete AMK-stdMD and AMK-BXDE 
databases are included in the Supporting Information (SI). The 
databases gather electronic energies, zero-point vibrational 
energies (ZPE), Cartesian coordinates, and vibrational 
frequencies of each structure, as well as the detailed reaction 
networks, with all the pathways connecting intermediates and 
fragments.  
Owing to the flexibility of the system, the above numbers account 
for many conformational isomers, and the AMK-stdMD minima 
and TSs can be lumped together in 265 and 486 families of 
conformers, respectively; in the case of AMK-BXDE we found 70 
and 159 families of minima and TSs, respectively.  
Mechanistic computational studies of chemical reactions aim to 
obtain the (kinetically) relevant structures and paths, rather than 
locating all possible TSs of a molecular system, primarily because 
many of them have energies that are way too high to be 
accessible at the experimental or simulation conditions. In this 
regard it is interesting to compare the energies of the structures 
collected in both databases. 
Figure 1 shows the energy distributions of the AMK-stdMD and 
AMK-BXDE structures. As expected, the TS structures (Figure 
1b) have average energies >50 kcal/mol greater than those of the 
minima, but the distributions have tails that reach very low 
energies (close to −150 kcal/mol with AMK-BXDE). Of 
significance, the AMK-BXDE energy distribution for the minima 
(blue histogram in Figure 1a) falls, almost entirely, to the left of 
the starting structure, which shows the efficiency of the method 
finding very stable minima. Additionally, the AMK-BXDE 
distributions are shifted, on average, 50-60 kcal/mol to lower 
energies, with respect to the AMK-stdMD ones.  
Thus, the new AMK-BXDE methodology shows much greater 
propensity to locate low-energy structures than the standard 
procedure currently implemented in AutoMeKin. Although  
AMK-BXDE clearly outperforms AMK-stdMD regarding the 
relative stability of the structures, it is necessary to study the 
pathways connecting the different intermediates and product 
fragments in each of the networks for a comprehensive 
assessment of both procedures. This is done in the following 
sections, first by studying the different properties/statistics of the 
networks, and second by comparing the reaction mechanisms. 
    
 
 
 
 
 
 
Figure 1. Distributions of energies of (a) minima and (b) TSs, obtained with 
AMK-stdMD and AMK-BXDE methods. Average values are shown as dashed 
vertical lines. The energies are relative to the starting structure (POZ) and 
include the zero-point energy (ZPE) correction. 
Properties of the networks. As indicated above, families of 
conformers are represented in the networks as single nodes, with 
edges representing paths connecting the nodes. Self-loops and 
edges between nodes that represent fragments are also avoided 
in our networks. 
With these construction principles, the initial networks contain the 
following number of nodes and edges in the AMK-stdMD network: 
278 and 293, respectively, which compare with the AMK-BXDE 
numbers: 86 and 95, respectively. 
Table 1 gathers some relevant properties of the AMK-stdMD and 
AMK-BXDE initial networks. However, to compute some of the 
properties studied here, the networks need to be connected. In a 
connected network, no isolated clusters of nodes can exist. To 
avoid detached nodes, the initial networks were trimmed, a 
process where only 38% of the nodes in the AMK-stdMD network 
survived, compared to a 60% survival in the AMK-BXDE case. 
Additionally, the density of edges in the AMK-BXDE network, 
computed as the fraction of edges with respect to their maximum 
possible number, is more than three times the AMK-stdMD 
density.  
The above numbers indicate that the AMK-stdMD network is 
significantly more sparsely connected than the AMK-BXDE one. 
Therefore, AMK-BXDE not only provides more stable structures 
than AMK-stdMD, but also creates more densely connected 
reaction networks. This is very important when dealing with 
reaction mechanisms and kinetics studies, as groups of nodes 
isolated from the bulk of the network do not partake in the kinetics.  
The diagrams of Figure 2 show (reduced) AMK-stdMD and  
AMK-BXDE networks in the form of graphs. To make the graphs 
readable, only paths (edges) whose TSs are below the entrance 
channel (O3 + -pinene, i.e., energies below 60 kcal/mol) are 
included. The nodes are labelled in increasing order of their 
relative energies, except for those previously found by ZhZh,79 
where we kept the same acronyms. In general, however, the node 
labels of both networks do not refer to the same intermediate 
because of the different number of structures obtained. The 
geometries of each node (intermediate) are collected in the SI. 
 
Table 1. Properties of the networks obtained with the AMK-stdMD and 
AMK-BXDE methods 
 AMK-stdMD AMK-BXDE 
Initial (unconnected) networks 
Percent of connected nodes[a] 38 60 
Density of edges[b] 0.0076 0.026 
Connected networks 
 1.97 1.63 
Average clustering coefficient[c] 0.15 (6.91) 0.12 (3.26) 
Transitivity[c] 0.06 (2.30) 0.12 (2.46) 
Average shortest path length[c] 3.12 (0.57) 3.00 (0.53) 
Assortativity  -0.33 -0.44 
[a] Percentage of nodes that are connected to the bulk of the network. [b] 
Fraction of edges with respect to the maximum number of edges between the 
nodes of the network. [c] In parentheses, the ratio of the value of the property 
over the corresponding value of a random (Erdős-Rényi) network with the same 
number of nodes and edges. 
 
The red nodes in Figure 2 refer to the primary ozonide POZ, and 
the red edges represent the cycloaddition of ozone to the double 
bond of -pinene. The widths of the edges (weights, as defined 
above) are a measure of the number of TSs (or paths) connecting 
a pair of nodes.  
A simple inspection of Figure 2 indicates that, besides POZ, 
nodes CI1 and CI2 are two important hubs (nodes with high 
degrees) in both graphs. These structures are Criegee 
intermediates (CIs) that are formed from POZ (vide infra). 
The resulting product fragments obtained in the reduced  
AMK-stdMD network are: H2, O2, CO, ozone, water, methane, and 
larger fragments (see Figure 2). In the reduced AMD-BXDE 
network, besides the above products, the following molecules are 
also obtained: hydrogen peroxide, acetaldehyde, vinyl alcohol, 
acetic acid, and different C4H6O2 and C6H10O isomers. Other 
products like OH radicals have been previously suggested,79 but 
they are not included in Figure 2 because AutoMeKin’s algorithms 
aim to locate saddle points and, therefore, the method is blind to 
barrierless processes. Although the search of dissociations 
occurring without a barrier could be easily implemented in an 
automated manner, AutoMeKin is an integrated protocol with a 
kinetics module, and the automated calculation of rate coefficients 
for barrierless reactions is not straightforward. 
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Figure 2. Reduced reaction networks obtained with AMK-stdMD (top) and  
AMK-BXDE (bottom). They include only paths (edges) whose TSs are below 
the addition of ozone to the double bond of -pinene (shown in red). Nodes 
represent different structures (labelled in order of increasing energies, with POZ 
shown in red; for the structures found in the ZhZh study79 we keep the same 
nomenclature; see also Table 2) and the width of the edges is a measure of the 
number of paths between a pair of nodes.  
An important property of any network is the probability distribution 
of the degrees in the network, or degree distribution. The degree 
distributions obtained in this work for the AMK-stdMD and AMK-
BXDE networks are displayed in Figure 3. To assess whether our 
networks present scale-free behavior, they were fit to a power law 
(see eq 1 above) treating the datasets as discrete (integer) 
distributions. Since power laws are undefined for 𝑘 =  0, the 
minimum values for 𝑘  (𝑘𝑚𝑖𝑛 ) were optimized here, obtaining 
𝑘𝑚𝑖𝑛 = 2 and 1 for the AMK-stdMD and AMK-BXDE distributions, 
respectively. Finally, degree distributions are typically very noisy 
in their tails, which led us to adopt a logarithmic, rather than linear, 
binning procedure.  
 
Figure 3. Degree distributions of the AMK-stdMD and AMK-BXDE networks. 
Dashed lines represent fits to power law distributions. 
Although apparently a power-law model fits well both distributions 
(see Figure 3) with  values of 1.97 (standard error of 0.15) and 
1.63 (standard error of 0.10) for AMK-stdMD and AMK-BXDE, 
respectively, the goodness of the fits should be checked by 
assessing other candidate distributions. The Python package 
employed in this analysis offers the possibility to judge whether 
other distributions, namely, exponential, lognormal, truncated 
power-law, stretched exponential and lognormal positive, provide 
better fits than a power law.99 The comparisons are made through 
the calculation of two values: R, which is the loglikelihood ratio 
between any two candidate distributions (with its sign indicating 
the likelihood of each one), and p that provides the significance of 
the comparison (if p > 0.05, the sign of R cannot be trusted if its 
value is close to 0).  
The degree distributions are undoubtedly better fit with a power 
law than with an exponential. However, the comparisons with the 
other distributions indicate that either R is close to 0, and/or the 
values of p are too high for the comparison to be statistically 
significant. Therefore, it is not possible to firmly conclude that the 
degree distributions follow a power law. By contrast, the degree 
distribution for the network of organic chemistry,97 made up of 
millions of nodes, undoubtedly follows a power law. We attribute 
the uncertainty in our result to the relative scarcity of nodes in our 
networks. At any rate, other properties of the network studied in 
this work point to a scale-free behavior, as will be discussed below. 
The clustering coefficient provides the amount of interlinking 
between neighbors of a given node. A signature of scale-free 
networks is their enhanced clustering compared with a similar 
(same number of nodes and edges) random network. The 
clustering coefficients obtained in our work for the AMK-stdMD 
and AMK-BXDE networks are similar to each other and greatly 
exceed the corresponding values for a random network, which 
reveals scale-free behavior. 
Another interesting feature of networks is whether they present 
small-world behavior, where every pair of nodes are connected, 
on average, through a relatively small number of edges. This 
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property can be assessed by comparing the values of the 
transitivity and the average shortest path length with those of 
random networks. Examples of networks exhibiting small-world 
behavior are the network of organic chemistry,97 and networks of 
small clusters bound by Morse potentials.98  
As seen in Table 1, the networks transitivities are more than 
double the transitivities of equivalent random networks. 
Regarding the average shortest path lengths, their values are 3 
for our networks, meaning that, on average, two different nodes 
are connected by three elementary steps. These numbers are 
much shorter than those for the corresponding random networks 
(see Table 1), pointing to small-world behavior. Another signature 
of small-world networks is the logarithmic dependence of the 
average shortest path length with the number of nodes. However, 
such a test cannot be carried out here due to the limited number 
of edges and nodes in our networks. 
Finally, the values obtained for the assortativity are negative and 
similar in both networks indicating disassortativity mixing, i.e., 
nodes of different degree tend to be connected. By way of 
example, the networks of Figure 2 show links between highly-
connected nodes (like CI1 and CI2) with other nodes that are only 
connected to these hubs. Substantial disassortative mixing has 
been also observed in biological and technological networks,103 
while the network of organic chemistry shows modest 
disassortative mixing.97 However, it should be borne in mind that 
disassortativity can arise, to some extent, from the absence of 
self-loops in the networks, as pointed out by Park and Newman.104 
 
Reaction mechanism. The relative efficiency of AMK-BXDE vs 
AMK-stdMD can be assessed by comparing the corresponding  
-pinene ozonolysis reaction mechanisms. Additionally, it is also 
useful to compare our results with those obtained by ZhZh in their 
computational study.79 These comparisons are summarized in 
Table 2, which highlights the most important differences among 
our two methods and the previous study. A complete list of all 
reaction channels is gathered in the SI.  
The initial step in the ozonolysis is the cycloaddition of ozone to 
the double bond of -pinene to form POZ.79 Both AMK-stdMD and 
AMK-BXDE locate the same TS found by ZhZh for this step.79 
This structure corresponds to TSs 228, 197 and I in the  
AMK-stdMD and AMK-BXDE databases and in ZhZh, 
respectively.  
Interestingly, AMK-BXDE finds an alternative saddle point for the 
cycloaddition reaction, TS 196, which is 0.7 kcal/mol more stable 
than TS 197 at the PM7 level of theory. To confirm the nature of 
this novel TS, its structure was reoptimized at the MP2/6-31(d) 
level of theory and is shown in Figure 4 in comparison with TS 
197. Of significance, TS 196 is 1.5 kcal/mol more stable than TS 
197 at the CCSD(T)/6-311+G(d,p)//MP2/6-31G(d) level of theory, 
which corresponds to a factor of 10 in terms of rate coefficients. 
Thus, the new TS for the cycloaddition should be taken into 
account in future computational kinetics studies of this system. 
The optimized geometry, electronic energies, and vibrational 
frequencies of this new TS is in the SI. 
 
 
 
Table 2. Main differences between the reaction mechanisms predicted by 
AMK-stdMD and AMK-BXDE 
 ZhZh79 AMK-stdMD[a] AMK-BXDE[a] 
Channel Labels of the involved TSs 
O3 + -pinene 
I 
Not found 
228 
Not found 
197 
196 
POZ ⇌ CI1 
POZ ⇌ CI2 
II1 
II2 
89, 95 
88, 93 
133, 136 
132, 134, stepwise[b] 
CI1 ⇌ HP1a 
CI1 ⇌ HP1b 
CI1 ⇌ DIO1    
CI1 ⇌ 13[c] 
III1a  
III1b  
III1c 
Not found 
63 
[26,27,30,34] 
Not found 
Not found 
[90,92,94,97,99,101] 
[48,51,52,53,54,55,69] 
[71,72,73,74,75,77,78] 
105 
CI2 ⇌ HP2    
CI2 ⇌ DIO2 
CI2 ⇌ 56[c]    
III2a 
III2b 
Not found 
[32,35,36] 
Not found 
Not found 
[57,58,60,61,62,67] 
[76,79,80,81] 
[63,64,66,68,70]  
HP2 ⇌ 25[c]    IV Not found 85 
DIO1 ⇌ 13[c]  
DIO1 ⇌ 25[c]  
DIO1 ⇌ CI2 
DIO1 ⇌ HP1b 
DIO1 ⇌ 114[c]   
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
50 
59 
83 
109 
112 
HP1b → H2O  
HP1b → H2O  
HP1b → H2  
DIO2 → H2 
HP2 → H2 
DIO1 → H2 
HP2 → H2O2 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
Not found 
43 
56 
93 
96 
98 
102 
106 
[a] Families of TS conformers are in brackets. Each database has different 
labels because the number of obtained structures differs, and they are labelled 
in increasing order of their energies. The table collects only the lowest energy 
channels. For a full description of all channels see the SI. [b] As discussed in 
the main text, we found here a stepwise POZ → CI2 mechanism via 
hydroperoxide 41. [c] These labels correspond to the AMK-BXDE database.  
 
The next step in the ozonolysis reaction mechanism is the 
cleavage of POZ to form the Criegee intermediates CI1 and CI2. 
Zhang and Zhang reported a concerted mechanism where the  
O−O and C−C bonds break simultaneously,79 a process that 
involves one concerted TS for the formation of each Criegee 
intermediate, labelled as TS II1 and TS II2, for the formation of 
CI1 and CI2, respectively.79 In the present work, two concerted 
TSs were located for the formation of each Criegee intermediate. 
These TSs are labelled 133 and 136 (for CI1) and 132 and 134 
(for CI2) in the AMK-BXDE database and connect POZ with 
different conformers of the CIs; the AMK-stdMD calculations 
provide the same results as seen in Table 2. 
Additionally, AMK-BXDE finds an alternative stepwise 
mechanism for the POZ → CI2 reaction through hydroperoxide 41 
(see Figure 2). A similar stepwise mechanism was previously 
reported for ethylene ozonolysis,105 but not for -pinene. No 
further attempts have been made to reoptimize the PM7 
structures at higher levels of theory as this is out of the scope of 
the present work. However, future (computational) studies on the 
    
 
 
 
 
 
ozonolysis of -pinene should take into account the new transition 
states provided in the present work.  
 
Figure 4. TS structures found in this study for the initial addition of ozone to the 
double bond of -pinene using AMK-BXDE methodology. The structures are 
optimized at the MP2/6-31G(d) level of theory and correspond to TS 196 and 
197 in the AMK-BXDE database collected in the SI. 
The networks obtained in this study (see Figure 2) also predict 
isomerizations of POZ leading to, for instance, intermediates 315 
(in the AMK-stdMD network) or 211 (in the AMK-BXDE network) 
as well as fragmentations of POZ. However, these alternative 
isomerization/fragmentation mechanisms from POZ involve high-
energy TSs (at the PM7 level of theory) and are probably not very 
competitive in the decomposition kinetics.  
According to the computational study of ZhZh,79 the Criegee 
intermediates CI1 and CI2 can evolve to the hydroperoxides 
HP1a, HP1b and HP2, or to the dioxiranes DIO1 and DIO2. While  
AMK-BXDE predicts the same pathways, AMK-stdMD fails to 
locate the dioxirane intermediates as indicated in Table 2. 
According to AMK-BXDE, the pathway leading to HP1b presents 
the lowest energy barrier, in accordance with previous work.79 For 
these pathways, AutoMeKin finds families of TS conformers, 
whose labels are inside brackets in Table 2, with the number of 
isomers being greater with AMK-BXDE. Previous computational 
work has shown the importance of including all these families of 
conformers for an accurate kinetics analysis.65 
Starting from CI1, AMK-BXDE predicts an isomerization reaction 
leading to ketone 13, a channel that is absent in both the  
AMK-stdMD network and in the previous computational study.79  
In agreement with ZhZh,79 AMK-BXDE finds paths for CI2 
evolving to HP2 and DIO2. While the DIO2 formation channel is 
missing in the AMK-stdMD database, four TS conformers were 
located with AMK-BXDE. Moreover, AMK-BXDE finds five TS 
conformers connecting CI2 to hydroperoxide 56, a process that 
can be competitive in the 298 K kinetics as seen below; this 
hydroperoxide has not been reported before.  
The AMK-BXDE calculations predict that HP2 can isomerize to 
ketone 25 through TS 85 (using the AMK-BXDE labels), which 
corresponds to TS IV in the ZhZh computational study.79 This 
transition state is overlooked in the AMK-stdMD calculations.  
What follows is a very brief description of some other examples of 
pathways only found in our AMK-BXDE calculations. These 
pathways involve DIO1 isomerizations as well as fragmentations 
from the hydroperoxides HP1b and HP2 and from both dioxiranes, 
and correspond to the last two entries of Table 2. AMK-BXDE 
predicts that dioxirane DIO1 can isomerize to ketone 13, ketone 
25, CI2, HP1b, and intermediate 114. In the same fashion, 
fragmentations of HP1b, HP2, DIO1 and DIO2 leading to H2, H2O 
and H2O2 (and to their corresponding co-products) are possible 
according to our AMK-BXDE method.  
As indicated above, Table 2 shows only some representative 
examples of the lowest energy channels; a full account of all 
channels is gathered in the SI. However, from the above results, 
quite clearly AMK-BXDE is superior to AMK-stdMD in predicting 
reaction mechanisms.  
A final comparison between the two methods can be carried out 
by running preliminary kinetics simulations on the predicted 
networks. A detailed kinetics study is out of the scope of this work. 
Firstly, because the level of electronic structure theory is not 
accurate enough to provide quantitative results. And secondly, 
because collisional stabilization, bimolecular reactions of 
stabilized intermediates with other atmospheric molecules, and 
barrierless reactions (like OH radical formation) are all neglected 
in AutoMeKin. However, and only for the sake of comparison, we 
ran two separate kinetic simulations using the networks obtained 
in our study. The Kinetic Monte Carlo106 simulations start from 
POZ using 103 molecules and state-to-state rate coefficients 
calculated with transition state theory at a temperature of 298 K.  
The kinetics results indicate that, in both networks, nodes POZ, 
CI1, CI2, HP1b and HP2 are populated at some point of the 
simulations. However, while the AMK-stdMD simulation ends in 
an equilibrium mixture between HP1b and HP2 with no 
fragmentations, the AMK-BXDE kinetics results provide the 
following yields: 42% of H2O formation and 58% of hydroperoxide 
56. The different outcomes of both kinetics simulations stem from 
the differences between the underlying reaction mechanisms 
highlighted in Table 2 and discussed in detail above. 
The way the AMK-stdMD calculation was performed was the 
usual one, i.e., a large number (5000) of very short-time (0.5 ps) 
trajectories was employed, a strategy that proved to be very 
efficient in past studies. However, and to make a more realistic 
comparison between both methods, we decided to perform an 
additional AMK-stdMD calculation using 500 trajectories and a 
𝑡𝑚𝑎𝑥 of 5 ps, as in AMK-BXDE. With the new AMK-stdMD settings, 
the energies of the obtained structures are again much higher 
than those obtained with AMK-BXDE, and similar to those 
obtained in the 0.5-ps MD simulations. However, only 31% of the 
nodes in the new AMK-stdMD network are connected, which  can 
be compared with a 38% obtained before (see Table 1). Most 
importantly, not only dioxiranes DIO1 and DIO2, and 
intermediates 13 and 25 are missing in this new calculation, but 
also hydroperoxide HP1 and the cycloaddition transition states of 
Figure 4.  
In summary, only the new procedure, AMK-BXDE, is capable of 
finding the most important reaction pathways using a moderate 
accumulated simulation time.  
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Conclusions 
The reaction discovery method AutoMeKin was interfaced with 
the rare event acceleration algorithm BXDE. The new combined 
computational protocol was put to the test in the present work 
through a detailed analysis of the obtained reaction mechanisms 
for the -pinene ozonolysis.  
AutoMeKin-BXDE brings a real improvement over standard 
AutoMeKin. The main differences between the results obtained 
with both methodologies are summarized in the following points: 
1) The total number of structures obtained with  
AMK-stdMD is more than double those found with  
AMK-BXDE. 
2) However, the average energies of the structures obtained 
with AMK-BXDE are 50-60 kcal/mol lower than the  
AMK-stdMD ones. 
3) The reaction networks have similar properties: both display 
small-world and scale-free behavior, although the  
AMK-BXDE network is significantly more densely 
connected than the AMK-stdMD one. 
4) AMK-BXDE predicts the previously reported reaction 
mechanism for the -pinene ozonolysis in its entirety. 
5) By contrast, AMK-stdMD fails to find some of the reaction 
pathways and intermediates found in previous 
computational work. 
6) Furthermore, AMK-BXDE predicts some new TSs and 
mechanisms not previously reported, which should be taken 
into account in future kinetics simulations.  
In summary, owing to its superior performance, the new 
accelerated MD procedure BXDE will become standard in the 
next release of AutoMeKin.64  
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CORRESPONDENCE OF THE ACRONYMS EMPLOYED BY ZhZh WITH THE LABELS OF 
OUR DATABASES 
 
ZhZh AMK-stdMD AMK-BXDE 
POZ 232 203 
CI1 82 117 
CI2 97 131 
HP1a 25 42 
HP1b 20 44 
HP2 37 65 
DIO1 - 82 
DIO2 - 99 
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AMK-stdMD NETWORK 
 
NETWORK OF THE AMK-stdMD DATABASE. ALL STRUCTURES INCLUDED 
   TS #  DE(kcal/mol)      -------Path info--------           
    1     -121.580   C2H4O+C8H12O2 <-->  C2H4O+C8H12O2        
    2      -67.045        MIN    2 <-->  H2+C10H14O3          
    3      -58.910        MIN   20 <-->  MIN   20 
    4      -57.317        MIN   20 <-->  MIN   20 
    5      -57.221        MIN    4 <-->  MIN    8 
    6      -56.537        MIN   20 <-->  MIN   20 
    7      -55.435        MIN   20 <-->  MIN   20 
    8      -54.854        MIN   29 <-->  MIN   29 
    9      -53.212        MIN    5 <-->  H2O+C10H14O2         
   10      -49.425        MIN   37 <-->  MIN   37 
   11      -48.818        MIN   37 <-->  MIN   37 
   12      -45.882        MIN   50 <-->  MIN   53 
   13      -42.054        MIN   50 <-->  MIN   54 
   14      -41.732        MIN   51 <-->  MIN   55 
   15      -41.290    CH2O+C9H14O2 <-->  CH2O+C9H14O2         
   16      -35.209        MIN    6 <-->  CH2O+CH4+C8H10O2     
   17      -34.760        MIN    7 <-->  MIN   36 
   18      -27.865        MIN   82 <-->  MIN   82 
   19      -27.373        MIN   82 <-->  MIN   82 
   20      -27.090        MIN   84 <-->  MIN   84 
   21      -26.010        MIN   84 <-->  MIN   84 
   22      -25.875        MIN   85 <-->  MIN   85 
   23      -25.077        MIN   97 <-->  MIN   97 
   24      -16.721        MIN  146 <-->  MIN  146 
   25      -16.310        MIN  129 <-->  MIN  129 
   26      -15.715        MIN   21 <-->  MIN   82 
   27      -13.846        MIN   22 <-->  MIN   87 
   28      -12.853   H2+O2+C10H14O <-->  H2+O2+C10H14O        
   29      -12.499        MIN  148 <-->  O2+C10H16O           
   30      -12.316        MIN   31 <-->  MIN   92 
   31      -11.842        MIN  154 <-->  MIN  154 
   32      -11.654        MIN   37 <-->  MIN   97 
   33      -10.679        MIN   35 <-->  H2+C10H14O3          
   34      -10.112        MIN   27 <-->  MIN   90 
   35       -9.986        MIN   41 <-->  MIN  104 
   36       -9.115        MIN   44 <-->  MIN  111 
   37       -8.988        MIN   32 <-->  MIN  181 
   38       -5.970        MIN   45 <-->  MIN  137 
   39       -4.745        MIN   16 <-->  H2+C10H14O3          
   40       -2.668        MIN   13 <-->  H2+C10H14O3          
   41       -1.573        MIN   14 <-->  H2+C10H14O3          
   42       -1.328        MIN   47 <-->  H2+C10H14O3          
   43       -1.164        MIN   81 <-->  O2+C10H16O           
   44       -0.873        MIN  219 <-->  MIN  219 
   45       -0.674        MIN   28 <-->  H2+C10H14O3          
   46       -0.465        MIN   50 <-->  MIN  156 
   47       -0.211        MIN  204 <-->  O2+C10H16O           
   48        0.088        MIN   10 <-->  H2+C10H14O3          
   49        0.516        MIN  226 <-->  MIN  226 
   50        0.705        MIN  233 <-->  MIN  233 
   51        1.138        MIN  233 <-->  MIN  233 
   52        1.188        MIN  233 <-->  MIN  233 
   53        1.198        MIN  232 <-->  MIN  232 
   54        1.266        MIN  233 <-->  MIN  233 
   55        1.298        MIN   11 <-->  H2+C10H14O3          
   56        1.392        MIN  233 <-->  MIN  233 
   57        1.462        MIN  233 <-->  MIN  233 
   58        1.726        MIN  233 <-->  MIN  233 
   59        2.250        MIN  228 <-->  MIN  228 
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   60        2.351      O2+C10H16O <-->  CO+C9H16O2           
   61        2.440        MIN  233 <-->  MIN  233 
   62        2.971        MIN  232 <-->  MIN  233 
   63        3.355        MIN   25 <-->  MIN  100 
   64        4.070        MIN  280 <-->  MIN  296 
   65        4.074        MIN  275 <-->  MIN  275 
   66        4.287    H2O2+C10H14O <-->  H2O2+C10H14O         
   67        4.293        MIN  261 <-->  MIN  261 
   68        9.224        MIN   40 <-->  MIN  128 
   69        9.802        MIN   43 <-->  MIN   61 
   70       10.792        MIN   33 <-->  H2+C10H14O3          
   71       11.441        MIN    3 <-->  MIN  101 
   72       11.823        MIN   30 <-->  MIN  109 
   73       11.902        MIN   65 <-->  MIN   73 
   74       12.712        MIN   83 <-->  MIN  131 
   75       12.812        MIN   64 <-->  C4H8O+C6H8O2         
   76       13.303        MIN   66 <-->  H2O+C10H14O2         
   77       15.405        MIN  143 <-->  O2+C10H16O           
   78       16.691        MIN   38 <-->  H2+C10H14O3          
   79       17.766        MIN   57 <-->  H2+C10H14O3          
   80       19.688        MIN   78 <-->  H2O+C10H14O2         
   81       20.390        MIN   23 <-->  CH4+C9H12O3          
   82       20.503        MIN   88 <-->  MIN   88 
   83       20.816        MIN  134 <-->  MIN  224 
   84       20.877  H2+H2+C10H12O3 <-->  H2+H2+C10H12O3       
   85       21.022        MIN   50 <-->  MIN   50 
   86       21.262        MIN   58 <-->  MIN   74 
   87       21.550        MIN  267 <-->  C4H6O+C6H10O2        
   88       21.820        MIN  112 <-->  MIN  232 
   89       21.966        MIN  118 <-->  MIN  232 
   90       22.144        MIN  270 <-->  C4H6O2+C6H10O        
   91       22.654        MIN  271 <-->  C4H6O2+C6H10O        
   92       22.775        MIN  274 <-->  C4H6O+C6H10O2        
   93       23.135        MIN  115 <-->  MIN  233 
   94       23.536        MIN   47 <-->  H2+C10H14O3          
   95       23.985        MIN   93 <-->  MIN  233 
   96       24.146        MIN  157 <-->  O2+C10H16O           
   97       24.215        MIN  295 <-->  C4H6O2+C6H10O        
   98       24.381        MIN   52 <-->  H2+C3H4+C7H10O3      
   99       24.829        MIN   60 <-->  H2+C10H14O3          
  100       24.881        MIN   94 <-->  C4H6O+C6H10O2        
  101       24.918        MIN   62 <-->  H2+C10H14O3          
  102       25.198        MIN  269 <-->  C4H6O+C6H10O2        
  103       25.222        MIN  108 <-->  H2+C10H14O3          
  104       26.445        MIN  124 <-->  H2+C10H14O3          
  105       26.531        MIN   48 <-->  MIN   48 
  106       26.679        MIN   68 <-->  H2+C10H14O3          
  107       26.834        MIN   63 <-->  H2+C10H14O3          
  108       26.926        MIN   50 <-->  MIN  242 
  109       27.177        MIN  297 <-->  C4H6O+C6H10O2        
  110       27.422        MIN  201 <-->  H2+C10H14O3          
  111       27.858        MIN  113 <-->  H2+C10H14O3          
  112       29.401        MIN  115 <-->  H2+C10H14O3          
  113       29.922        MIN   82 <-->  MIN  141 
  114       30.697        MIN  239 <-->  C3H6O2+C7H10O        
  115       30.785        MIN   75 <-->  MIN  351 
  116       31.112        MIN   99 <-->  O2+C10H16O           
  117       32.172        MIN   34 <-->  O2+C10H16O           
  118       34.248   H2+O2+C10H14O <-->  O2+C10H16O           
  119       34.454        MIN   80 <-->  H2+C10H14O3          
  120       34.547        MIN   71 <-->  MIN  379 
  121       34.678     H2+C10H14O3 <-->  H2+C10H14O3          
  122       35.383   C2H4O+C8H12O2 <-->  C2H4O+C8H12O2        
  123       35.651        MIN  125 <-->  H2+C10H14O3          
  124       35.816        MIN   82 <-->  H2+C10H14O3          
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  125       35.986        MIN  115 <-->  MIN  115 
  126       36.949        MIN  191 <-->  MIN  243 
  127       37.118        MIN  155 <-->  MIN  272 
  128       37.422        MIN    1 <-->  MIN   69 
  129       37.965        MIN   42 <-->  MIN   79 
  130       38.008   C4H6O+C6H10O2 <-->  C4H6O+C6H10O2        
  131       38.496        MIN   82 <-->  MIN  102 
  132       38.577        MIN  111 <-->  CO+C9H16O2           
  133       39.010        MIN   83 <-->  H2+C10H14O3          
  134       39.147        MIN  109 <-->  H2+O2+C10H14O        
  135       39.318        MIN  212 <-->  MIN  260 
  136       39.364        MIN   82 <-->  H2+C10H14O3          
  137       39.405        MIN  203 <-->  O2+C10H16O           
  138       39.525        MIN   84 <-->  H2+C10H14O3          
  139       39.764        MIN  389 <-->  MIN  389 
  140       40.288        MIN   82 <-->  MIN   82 
  141       41.149        MIN   46 <-->  MIN  165 
  142       41.506        MIN  122 <-->  H2+C10H14O3          
  143       41.830        MIN   70 <-->  H2+C10H14O3          
  144       41.886        MIN   98 <-->  H2+C10H14O3          
  145       42.219        MIN  208 <-->  MIN  305 
  146       42.384        MIN  220 <-->  MIN  339 
  147       42.537        MIN  103 <-->  MIN  336 
  148       42.739        MIN  207 <-->  MIN  241 
  149       43.207        MIN  219 <-->  MIN  310 
  150       43.477     H2+C10H14O3 <-->  H2+C10H14O3          
  151       43.568     H2+C10H14O3 <-->  H2+C10H14O3          
  152       43.728        MIN   78 <-->  MIN  393 
  153       44.011        MIN  160 <-->  MIN  286 
  154       44.123        MIN  104 <-->  H2+C10H14O3          
  155       44.217        MIN    9 <-->  MIN  158 
  156       44.742        MIN  233 <-->  MIN  316 
  157       44.976        MIN  291 <-->  H2+C10H14O3          
  158       44.980        MIN  390 <-->  O2+C10H16O           
  159       45.372        MIN  245 <-->  MIN  385 
  160       45.540        MIN  104 <-->  MIN  110 
  161       45.652     H2+C10H14O3 <-->  H2+C10H14O3          
  162       45.796        MIN  130 <-->  H2+C10H14O3          
  163       45.837        MIN  372 <-->  CH4+C9H12O3          
  164       45.915        MIN  107 <-->  H2+C10H14O3          
  165       45.944  H2+H2+C10H12O3 <-->  H2+C10H14O3          
  166       46.035        MIN   82 <-->  MIN  387 
  167       46.190        MIN  150 <-->  H2+C10H14O3          
  168       46.323        MIN   18 <-->  CH2+C9H14O3          
  169       46.781        MIN  232 <-->  MIN  315 
  170       46.824        MIN   47 <-->  C3H6+C7H10O3         
  171       47.715        MIN  264 <-->  MIN  337 
  172       47.803        MIN  232 <-->  MIN  324 
  173       47.989      O2+C10H16O <-->  O2+C10H16O           
  174       48.154        MIN   95 <-->  MIN  384 
  175       48.284        MIN  151 <-->  H2+C10H14O3          
  176       48.442        MIN  185 <-->  MIN  293 
  177       48.567        MIN  257 <-->  H2+C10H14O3          
  178       48.780        MIN  377 <-->  O2+C10H16O           
  179       49.262        MIN   56 <-->  C4H6+C6H10O3         
  180       49.278        MIN   39 <-->  MIN  234 
  181       49.614        MIN  299 <-->  MIN  320 
  182       50.498        MIN  318 <-->  O2+C10H16O           
  183       51.498        MIN  162 <-->  H2+C10H14O3          
  184       51.600        MIN  106 <-->  H2+C10H14O3          
  185       51.904        MIN  140 <-->  H2+C10H14O3          
  186       52.357        MIN  198 <-->  H2+C10H14O3          
  187       52.529     H2+C10H14O3 <-->  C4H6O2+C6H10O        
  188       52.659      O2+C10H16O <-->  O2+C10H16O           
  189       52.714        MIN   24 <-->  MIN   26 
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  190       52.973   H2+O2+C10H14O <-->  O2+C10H16O           
  191       52.988      O2+C10H16O <-->  O2+C10H16O           
  192       53.070        MIN   12 <-->  MIN  223 
  193       53.136      O2+C10H16O <-->  O2+C10H16O           
  194       53.246        MIN  115 <-->  MIN  115 
  195       53.264        MIN  343 <-->  O2+C10H16O           
  196       53.277        MIN  189 <-->  C3H4O3+C7H12         
  197       53.326        MIN  165 <-->  MIN  233 
  198       53.395        MIN  192 <-->  H2+C10H14O3          
  199       53.403      O2+C10H16O <-->  O2+C10H16O           
  200       54.055        MIN  171 <-->  H2+C10H14O3          
  201       54.661        MIN  211 <-->  MIN  340 
  202       54.736        MIN  203 <-->  H2+C10H14O3          
  203       55.012        MIN  383 <-->  O2+C10H16O           
  204       55.071        MIN  180 <-->  H2+C10H14O3          
  205       55.095        MIN  190 <-->  H2+C10H14O3          
  206       55.277        MIN  233 <-->  O2+C10H16O           
  207       55.510        MIN  233 <-->  O2+C10H16O           
  208       55.703        MIN  200 <-->  MIN  306 
  209       55.776      O2+C10H16O <-->  O2+C10H16O           
  210       55.780        MIN  233 <-->  O2+C10H16O           
  211       55.797        MIN  232 <-->  H2+C10H14O3          
  212       55.809        MIN  411 <-->  C3H4O3+C7H12         
  213       55.854      O2+C10H16O <-->  O2+C10H16O           
  214       55.858        MIN   15 <-->  MIN  232 
  215       55.858      O2+C10H16O <-->  O2+C10H16O           
  216       56.003        MIN  415 <-->  MIN  415 
  217       56.230        MIN  283 <-->  H2+C10H14O3          
  218       56.418        MIN  233 <-->  H2+C10H14O3          
  219       56.439        MIN  191 <-->  H2+C10H14O3          
  220       56.532        MIN  178 <-->  H2+C10H14O3          
  221       56.609        MIN   59 <-->  C3H6+C7H10O3         
  222       57.339        MIN  344 <-->  C4H6O2+C6H10O        
  223       57.691        MIN  288 <-->  H2+C10H14O3          
  224       57.974        MIN  120 <-->  H2+C10H14O3          
  225       58.281        MIN  184 <-->  H2+C10H14O3          
  226       59.091        MIN   49 <-->  MIN  115 
  227       59.111        MIN   17 <-->  MIN  233 
  228       59.180        MIN  233 <-->  O3+C10H16            
  229       59.340        MIN  132 <-->  MIN  392 
  230       59.376        MIN  133 <-->  MIN  133 
  231       59.782        MIN  198 <-->  H2+C10H14O3          
  232       59.916        MIN  232 <-->  H2+C10H14O3          
  233       60.121        MIN  117 <-->  MIN  117 
  234       60.233        MIN  307 <-->  H2+C10H14O3          
  235       60.307        MIN  186 <-->  MIN  186 
  236       60.455        MIN  345 <-->  C4H6O2+C6H10O        
  237       60.460        MIN  314 <-->  H2+C10H14O3          
  238       60.619        MIN  187 <-->  MIN  247 
  239       60.645        MIN  233 <-->  H2+C10H14O3          
  240       60.822        MIN   19 <-->  MIN  226 
  241       61.224        MIN  309 <-->  H2+C10H14O3          
  242       61.238        MIN  166 <-->  MIN  166 
  243       61.746        MIN  127 <-->  C2H4O+C8H12O2        
  244       62.209        MIN  233 <-->  H2+C10H14O3          
  245       62.280      O2+C10H16O <-->  O2+C10H16O           
  246       62.345        MIN  250 <-->  MIN  395 
  247       62.836        MIN  217 <-->  H2+C10H14O3          
  248       62.841        MIN  176 <-->  MIN  176 
  249       62.896        MIN  233 <-->  H2+C10H14O3          
  250       63.018        MIN  232 <-->  H2+C10H14O3          
  251       63.192        MIN   77 <-->  MIN  142 
  252       63.266        MIN  197 <-->  MIN  282 
  253       63.598      O2+C10H16O <-->  O2+C3H6+C7H10O       
  254       63.627        MIN  217 <-->  H2+C10H14O3          
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  255       64.109        MIN  218 <-->  MIN  218 
  256       64.291   O2+CH2O+C9H14 <-->  O2+C10H16O           
  257       64.352        MIN  232 <-->  H2+C10H14O3          
  258       64.353        MIN  194 <-->  H2+C3H4+C7H10O3      
  259       64.383      O2+C10H16O <-->  O2+C10H16O           
  260       64.413        MIN  410 <-->  MIN  412 
  261       64.973        MIN  233 <-->  H2+C10H14O3          
  262       65.046        MIN  233 <-->  H2+C10H14O3          
  263       65.060        MIN  248 <-->  H2+C10H14O3          
  264       65.089     H2+C10H14O3 <-->  H2+C10H14O3          
  265       65.490        MIN  233 <-->  H2+C10H14O3          
  266       65.594        MIN  278 <-->  H2+C10H14O3          
  267       65.694        MIN  233 <-->  H2+C10H14O3          
  268       65.731        MIN   76 <-->  MIN  233 
  269       65.768        MIN  232 <-->  MIN  232 
  270       65.799        MIN  233 <-->  O2+C10H16O           
  271       65.845        MIN  153 <-->  MIN  400 
  272       65.896        MIN  147 <-->  CH4+C9H12O3          
  273       65.953      O2+C10H16O <-->  O2+C10H16O           
  274       65.958     H2+C10H14O3 <-->  H2+C10H14O3          
  275       66.062        MIN  233 <-->  H2+C10H14O3          
  276       66.144        MIN  233 <-->  H2+C10H14O3          
  277       66.150        MIN  135 <-->  MIN  394 
  278       66.252        MIN  233 <-->  H2+C10H14O3          
  279       66.255      O2+C10H16O <-->  H2+O2+C10H14O        
  280       66.317        MIN  258 <-->  H2+C10H14O3          
  281       66.339      O2+C10H16O <-->  O2+C10H16O           
  282       66.343        MIN  232 <-->  H2+C10H14O3          
  283       66.425      O2+C10H16O <-->  O2+C10H16O           
  284       66.449      O2+C10H16O <-->  O2+C10H16O           
  285       66.613        MIN   80 <-->  MIN  232 
  286       66.655        MIN  232 <-->  H2+C10H14O3          
  287       66.744        MIN  233 <-->  MIN  233 
  288       66.758     H2+C10H14O3 <-->  H2+C10H14O3          
  289       66.782      O2+C10H16O <-->  O2+C10H16O           
  290       66.819        MIN  232 <-->  H2+C10H14O3          
  291       66.856        MIN  152 <-->  CH4+C9H12O3          
  292       66.947        MIN  136 <-->  MIN  406 
  293       67.030        MIN  229 <-->  H2+C10H14O3          
  294       67.031        MIN  145 <-->  MIN  408 
  295       67.056        MIN  304 <-->  H2+C10H14O3          
  296       67.078        MIN  279 <-->  H2+C10H14O3          
  297       67.084        MIN  221 <-->  H2+C10H14O3          
  298       67.154        MIN  233 <-->  H2+C10H14O3          
  299       67.163        MIN  208 <-->  MIN  208 
  300       67.164        MIN  233 <-->  MIN  233 
  301       67.259      O2+C10H16O <-->  O2+C10H16O           
  302       67.321        MIN  290 <-->  H2+C10H14O3          
  303       67.408        MIN  268 <-->  H2+C10H14O3          
  304       67.409      O2+C10H16O <-->  O2+C10H16O           
  305       67.581        MIN  233 <-->  H2+C10H14O3          
  306       67.796      O2+C10H16O <-->  O2+C10H16O           
  307       67.829        MIN  233 <-->  MIN  370 
  308       67.959        MIN  144 <-->  MIN  183 
  309       67.989        MIN  232 <-->  H2+C10H14O3          
  310       68.022        MIN  263 <-->  MIN  265 
  311       68.053        MIN  116 <-->  H2+O2+C10H14O        
  312       68.099        MIN  233 <-->  H2+C10H14O3          
  313       68.104      O2+C10H16O <-->  O2+C10H16O           
  314       68.118      O2+C10H16O <-->  O2+C2H2O+C8H14       
  315       68.127      O2+C10H16O <-->  O2+C10H16O           
  316       68.195        MIN  219 <-->  H2+C10H14O3          
  317       68.276        MIN  262 <-->  H2+C10H14O3          
  318       68.316        MIN  226 <-->  MIN  226 
  319       68.318        MIN  259 <-->  H2+C10H14O3          
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  320       68.350        MIN  233 <-->  H2+C10H14O3          
  321       68.411        MIN  233 <-->  H2+C10H14O3          
  322       68.599        MIN  253 <-->  MIN  253 
  323       68.626     H2+C10H14O3 <-->  H2+C10H14O3          
  324       68.656        MIN  219 <-->  H2+C10H14O3          
  325       68.683      O2+C10H16O <-->  O2+C10H16O           
  326       68.691        MIN   89 <-->  O2+C10H16O           
  327       68.757        MIN  277 <-->  H2+C10H14O3          
  328       68.787        MIN  273 <-->  H2+C10H14O3          
  329       68.820        MIN   92 <-->  C3H6+C7H10O3         
  330       68.990        MIN  256 <-->  MIN  256 
  331       69.026        MIN  233 <-->  MIN  233 
  332       69.030        MIN  233 <-->  H2+C10H14O3          
  333       69.045        MIN  233 <-->  H2+C10H14O3          
  334       69.064        MIN  233 <-->  H2+C10H14O3          
  335       69.072        MIN  232 <-->  H2+C10H14O3          
  336       69.222        MIN  381 <-->  H2+C10H14O3          
  337       69.239        MIN  233 <-->  MIN  233 
  338       69.251        MIN  232 <-->  H2+C10H14O3          
  339       69.308        MIN  233 <-->  H2+C10H14O3          
  340       69.361        MIN  232 <-->  H2+C10H14O3          
  341       69.463        MIN  276 <-->  CO+C3H6+C6H10O2      
  342       69.504        MIN  232 <-->  MIN  232 
  343       70.022        MIN  149 <-->  MIN  396 
  344       70.073        MIN  233 <-->  H2+C10H14O3          
  345       70.109        MIN  233 <-->  H2+C10H14O3          
  346       70.184        MIN  226 <-->  H2+C10H14O3          
  347       70.269        MIN  232 <-->  H2+C10H14O3          
  348       70.371        MIN  233 <-->  H2+C10H14O3          
  349       70.387      O2+C10H16O <-->  O2+C10H16O           
  350       70.393        MIN  226 <-->  H2+C10H14O3          
  351       70.424        MIN  233 <-->  H2+C10H14O3          
  352       70.536        MIN  233 <-->  MIN  233 
  353       70.750        MIN  233 <-->  MIN  329 
  354       70.853        MIN  169 <-->  CH4+C9H12O3          
  355       70.935        MIN  233 <-->  MIN  233 
  356       71.197        MIN  168 <-->  MIN  421 
  357       71.251        MIN  232 <-->  MIN  232 
  358       71.369        MIN  233 <-->  H2+C10H14O3          
  359       71.396        MIN  226 <-->  MIN  226 
  360       71.405        MIN  281 <-->  MIN  281 
  361       71.529        MIN  386 <-->  MIN  404 
  362       71.691        MIN  219 <-->  MIN  409 
  363       71.911        MIN  232 <-->  H2+C10H14O3          
  364       71.978        MIN  301 <-->  H2+C10H14O3          
  365       72.113        MIN  397 <-->  H2+C10H14O3          
  366       72.182        MIN  235 <-->  H2+O2+C10H14O        
  367       72.187        MIN  225 <-->  O2+C10H16O           
  368       72.202        MIN  110 <-->  C2H4O2+C8H12O        
  369       72.224        MIN  330 <-->  H2+C10H14O3          
  370       72.301        MIN   72 <-->  MIN  367 
  371       72.636      O2+C10H16O <-->  C4H6O3+C6H10         
  372       72.648        MIN  398 <-->  H2+C10H14O3          
  373       72.992      O2+C10H16O <-->  O2+C10H16O           
  374       73.054   C2H4O2+C8H12O <-->  C2H4O2+C8H12O        
  375       73.131        MIN  233 <-->  MIN  403 
  376       73.251        MIN  175 <-->  MIN  425 
  377       73.341        MIN  445 <-->  MIN  445 
  378       73.446        MIN  326 <-->  H2+C10H14O3          
  379       73.650        MIN  312 <-->  H2+C10H14O3          
  380       73.747      O2+C10H16O <-->  O2+C10H16O           
  381       73.799        MIN  331 <-->  H2+C10H14O3          
  382       73.884        MIN  354 <-->  O2+C10H16O           
  383       73.896        MIN  170 <-->  CH4+C9H12O3          
  384       74.066        MIN  114 <-->  MIN  442 
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  385       74.446        MIN  233 <-->  MIN  398 
  386       74.675        MIN  177 <-->  CH4+C9H12O3          
  387       75.046        MIN  233 <-->  H2+C10H14O3          
  388       75.091        MIN  233 <-->  MIN  414 
  389       75.108        MIN  233 <-->  MIN  404 
  390       75.374        MIN  175 <-->  MIN  423 
  391       75.432    C2H2+C8H14O3 <-->  C2H2+C3H4O3+C5H10    
  392       75.838        MIN  254 <-->  H2+C10H14O3          
  393       76.257        MIN  219 <-->  MIN  417 
  394       76.827        MIN  173 <-->  MIN  407 
  395       77.158        MIN   67 <-->  MIN  362 
  396       77.195        MIN  316 <-->  H2+C10H14O3          
  397       77.392        MIN  316 <-->  H2+C10H14O3          
  398       77.403        MIN  317 <-->  H2+C10H14O3          
  399       77.776        MIN  311 <-->  MIN  457 
  400       77.986        MIN  205 <-->  H2+C10H14O3          
  401       78.042        MIN  237 <-->  H2+C10H14O3          
  402       78.048        MIN  171 <-->  H2+C10H14O3          
  403       78.190        MIN   91 <-->  CH2+C9H14O3          
  404       78.332        MIN  209 <-->  MIN  323 
  405       78.451        MIN  332 <-->  MIN  419 
  406       78.702        MIN  232 <-->  H2+C10H14O3          
  407       78.746        MIN  233 <-->  H2+C10H14O3          
  408       78.949        MIN  233 <-->  MIN  233 
  409       79.051        MIN  232 <-->  H2+C10H14O3          
  410       79.155        MIN  373 <-->  O3+C10H16            
  411       79.207    C2H2+C8H14O3 <-->  C2H2+C8H14O3         
  412       79.209        MIN  222 <-->  MIN  429 
  413       79.209        MIN  226 <-->  H2+C10H14O3          
  414       79.311        MIN  206 <-->  MIN  454 
  415       79.459        MIN  247 <-->  MIN  302 
  416       79.700  O2+C5H6O+C5H10 <-->  O2+C10H16O           
  417       80.004        MIN  233 <-->  MIN  233 
  418       80.014     H2+C10H14O3 <-->  H2+C10H14O3          
  419       80.024        MIN  233 <-->  H2+C10H14O3          
  420       80.030        MIN  214 <-->  MIN  464 
  421       80.061        MIN  219 <-->  CH4+C9H12O3          
  422       80.149        MIN  335 <-->  H2+C10H14O3          
  423       80.152        MIN  233 <-->  H2+C10H14O3          
  424       80.169        MIN  247 <-->  MIN  294 
  425       80.253        MIN  285 <-->  MIN  436 
  426       80.346        MIN  240 <-->  H2+C10H14O3          
  427       80.352      O2+C10H16O <-->  H2+O2+C10H14O        
  428       80.367        MIN  321 <-->  H2+C10H14O3          
  429       80.387        MIN  226 <-->  CH4+C9H12O3          
  430       80.398        MIN  232 <-->  H2+C10H14O3          
  431       80.448        MIN  226 <-->  MIN  431 
  432       80.465        MIN  285 <-->  MIN  435 
  433       80.499        MIN  322 <-->  H2+C10H14O3          
  434       80.659        MIN  226 <-->  CH4+C9H12O3          
  435       80.753        MIN  300 <-->  C3H4O3+C7H12         
  436       80.861        MIN  233 <-->  H2+C10H14O3          
  437       81.360        MIN  172 <-->  MIN  247 
  438       81.662        MIN  233 <-->  MIN  428 
  439       81.694        MIN  233 <-->  H2+C10H14O3          
  440       81.727        MIN  232 <-->  H2+C10H14O3          
  441       81.827        MIN  355 <-->  MIN  466 
  442       81.897      O2+C10H16O <-->  O2+C10H16O           
  443       82.013        MIN  232 <-->  H2+O2+C10H14O        
  444       82.566   H2+O2+C10H14O <-->  O2+C10H16O           
  445       82.666   H2+O2+C10H14O <-->  O2+C10H16O           
  446       82.795        MIN  356 <-->  H2+C10H14O3          
  447       82.859     CH4+C9H12O3 <-->  CH4+C9H12O3          
  448       83.040        MIN  233 <-->  MIN  252 
  449       83.270        MIN  233 <-->  H2+C10H14O3          
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  450       83.300        MIN  231 <-->  MIN  292 
  451       83.307        MIN  147 <-->  MIN  334 
  452       83.365        MIN  232 <-->  MIN  426 
  453       83.427        MIN  232 <-->  MIN  418 
  454       83.470        MIN  232 <-->  H2+C10H14O3          
  455       83.504        MIN  233 <-->  MIN  430 
  456       83.772        MIN  174 <-->  CH4+C9H12O3          
  457       84.089      O2+C10H16O <-->  O2+C10H16O           
  458       84.123        MIN  198 <-->  MIN  461 
  459       84.320        MIN  104 <-->  CH2+C9H14O3          
  460       84.540        MIN  359 <-->  H2+C10H14O3          
  461       84.703        MIN   82 <-->  MIN  123 
  462       84.774        MIN  342 <-->  H2+C10H14O3          
  463       84.813        MIN  255 <-->  MIN  440 
  464       84.897        MIN  371 <-->  MIN  374 
  465       85.127     H2+C10H14O3 <-->  H2+C10H14O3          
  466       85.189     CH4+C9H12O3 <-->  CH4+C9H12O3          
  467       85.266        MIN  303 <-->  H2+C10H14O3          
  468       85.369        MIN  196 <-->  MIN  400 
  469       85.669      O2+C10H16O <-->  O2+C10H16O           
  470       85.831        MIN   86 <-->  CH2+C9H14O3          
  471       85.940        MIN  367 <-->  H2+C10H14O3          
  472       86.122        MIN  213 <-->  MIN  418 
  473       86.380        MIN  232 <-->  MIN  232 
  474       86.816        MIN  233 <-->  MIN  429 
  475       87.512        MIN  249 <-->  MIN  424 
  476       87.598     CH4+C9H12O3 <-->  CH4+C9H12O3          
  477       88.073        MIN  208 <-->  MIN  468 
  478       88.094        MIN  427 <-->  H2+C10H14O3          
  479       88.103        MIN  210 <-->  MIN  233 
  480       88.838        MIN  287 <-->  MIN  432 
  481       88.926        MIN  167 <-->  C3H6+C7H10O3         
  482       88.942        MIN  327 <-->  CH4+C9H12O3          
  483       89.030        MIN   96 <-->  CH2O+C9H14O2         
  484       89.197        MIN  105 <-->  CH2+C9H14O3          
  485       89.307        MIN  360 <-->  H2+C10H14O3          
  486       89.404        MIN  376 <-->  H2+C10H14O3          
  487       89.749        MIN  313 <-->  MIN  459 
  488       89.769        MIN  358 <-->  MIN  358 
  489       89.907        MIN  233 <-->  H2+C10H14O3          
  490       90.066        MIN  202 <-->  MIN  463 
  491       90.101    C2H2+C8H14O3 <-->  C2H2+C3H6O+C5H8O2    
  492       90.502        MIN  233 <-->  MIN  448 
  493       91.266        MIN  232 <-->  MIN  460 
  494       91.682        MIN  233 <-->  MIN  460 
  495       91.732        MIN  182 <-->  C3H6+C7H10O3         
  496       92.095        MIN  233 <-->  H2+C10H14O3          
  497       92.266        MIN  380 <-->  H2+C10H14O3          
  498       92.391        MIN  233 <-->  MIN  456 
  499       92.492        MIN  357 <-->  MIN  439 
  500       92.585        MIN  233 <-->  C3H6+C7H10O3         
  501       92.587        MIN  233 <-->  H2+C10H14O3          
  502       93.015        MIN  226 <-->  CH4+C9H12O3          
  503       93.116        MIN  165 <-->  CH2+C9H14O3          
  504       93.347        MIN  233 <-->  C3H6+C7H10O3         
  505       93.684        MIN  232 <-->  C3H6+C7H10O3         
  506       93.945        MIN  233 <-->  CH4+C9H12O3          
  507       94.075        MIN  246 <-->  MIN  349 
  508       94.231        MIN  159 <-->  MIN  469 
  509       94.935        MIN  325 <-->  H2+C10H14O3          
  510       95.271        MIN  233 <-->  H2+C10H14O3          
  511       95.528        MIN  375 <-->  MIN  443 
  512       95.650        MIN  233 <-->  MIN  465 
  513       95.666        MIN  346 <-->  H2+C10H14O3          
  514       95.676        MIN  333 <-->  MIN  449 
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  515       95.938        MIN  328 <-->  MIN  450 
  516       95.949        MIN  230 <-->  MIN  470 
  517       95.968        MIN  193 <-->  H2+C10H14O3          
  518       96.212      O2+C10H16O <-->  O2+CH4+C9H12O        
  519       96.238        MIN  361 <-->  MIN  447 
  520       96.298        MIN  233 <-->  H2+C10H14O3          
  521       96.324        MIN  233 <-->  C3H4O3+C7H12         
  522       96.430        MIN  232 <-->  H2+C10H14O3          
  523       96.802        MIN  416 <-->  C2H6+C8H10O3         
  524       96.825        MIN  232 <-->  H2+C10H14O3          
  525       97.943        MIN  341 <-->  MIN  441 
  526       98.271    H2O2+C10H14O <-->  H2O2+C10H14O         
  527       98.732        MIN  388 <-->  C2H6+C8H10O3         
  528       98.754        MIN  319 <-->  C3H6+C7H10O3         
  529       98.891        MIN  399 <--> failed    0 
  530       99.160        MIN  347 <-->  H2+C10H14O3          
  531       99.367   H2+O2+C10H14O <-->  O2+C10H16O           
  532       99.657        MIN  233 <-->  CH4+C9H12O3          
  533       99.736        MIN  238 <-->  C3H6+C7H10O3         
  534      100.579     H2+C10H14O3 <-->  CH4+C9H12O3          
  535      100.762        MIN  244 <-->  MIN  308 
  536      100.857        MIN  382 <-->  MIN  462 
  537      101.662        MIN  353 <-->  MIN  364 
  538      101.755        MIN  208 <-->  CH2+C9H14O3          
  539      101.843        MIN  233 <-->  CH4+C9H12O3          
  540      102.172        MIN  208 <-->  CH4+C9H12O3          
  541      102.335        MIN  163 <-->  CH4+C9H12O3          
  542      102.839        MIN  414 <-->  H2+C10H14O3          
  543      103.066        MIN  233 <-->  CH2+C9H14O3          
  544      103.295        MIN  217 <-->  CH2+C9H14O3          
  545      103.887      O2+C10H16O <-->  O2+C10H16O           
  546      104.166        MIN  233 <-->  CH2+C9H14O3          
  547      104.174        MIN  119 <-->  MIN  433 
  548      104.275        MIN  233 <-->  H2+C10H14O3          
  549      104.380      O2+C10H16O <-->  O2+CH2+C9H14O        
  550      104.575        MIN  228 <-->  CH2+C9H14O3          
  551      104.891        MIN  233 <-->  MIN  367 
  552      105.548        MIN  199 <-->  MIN  455 
  553      106.425        MIN  435 <-->  CH4+C9H12O3          
  554      106.618        MIN  219 <-->  CH4+C9H12O3          
  555      106.673        MIN  233 <-->  CH2+C9H14O3          
  556      106.695        MIN  233 <-->  CH2+C9H14O3          
  557      106.864        MIN  227 <-->  MIN  233 
  558      107.707        MIN  232 <-->  CH2+C9H14O3          
  559      107.903        MIN  233 <-->  CH2+C9H14O3          
  560      108.386        MIN  164 <-->  MIN  233 
  561      109.277        MIN  251 <-->  MIN  428 
  562      109.949     H2+C10H14O3 <-->  C3H6+C7H10O3         
  563      110.209        MIN  233 <-->  MIN  402 
  564      110.245        MIN  266 <-->  CH2+C9H14O3          
  565      110.303        MIN  413 <-->  H2+C10H14O3          
  566      110.422        MIN  215 <-->  CH2+C9H14O3          
  567      111.279        MIN  378 <-->  O3+C10H16            
  568      111.320        MIN  233 <-->  CH2+C9H14O3          
  569      111.577     H2+C10H14O3 <-->  CH4+C9H12O3          
  570      112.021        MIN  126 <-->  MIN  348 
  571      112.521        MIN  298 <-->  MIN  368 
  572      112.792        MIN  139 <-->  MIN  233 
  573      113.249        MIN  233 <-->  CH4+C9H12O3          
  574      113.291        MIN  233 <-->  CH2+C9H14O3          
  575      113.513        MIN  233 <-->  MIN  437 
  576      113.924        MIN  233 <-->  CH4+C9H12O3          
  577      114.392        MIN  188 <-->  MIN  233 
  578      114.867        MIN  179 <-->  MIN  233 
  579      114.891        MIN  422 <-->  MIN  451 
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  580      116.815        MIN  233 <-->  CH4+C9H12O3          
  581      117.792     H2+C10H14O3 <-->  C2H2+C8H14O3         
  582      118.043        MIN  391 <-->  H2+C10H14O3          
  583      118.300        MIN  233 <-->  H2+C10H14O3          
  584      118.783        MIN  413 <-->  H2+C10H14O3          
  585      118.831        MIN  233 <-->  CH4+C9H12O3          
  586      119.179        MIN  413 <-->  H2+C10H14O3          
  587      119.376     CH4+C9H12O3 <-->  H2+C10H14O3          
  588      119.497        MIN  420 <-->  O2+CH2O+C9H14        
  589      119.831        MIN  434 <-->  H2+C10H14O3          
  590      120.169        MIN  161 <-->  MIN  233 
  591      121.089        MIN  423 <-->  H2+C10H14O3          
  592      121.268        MIN  453 <-->  MIN  458 
  593      121.712        MIN  138 <-->  CH2+C9H14O3          
  594      122.463        MIN  289 <-->  H2+C10H14O3          
  595      122.854        MIN  369 <-->  CH2+C9H14O3          
  596      123.203        MIN  363 <-->  H2+C10H14O3          
  597      123.801        MIN  365 <-->  CH2O+C9H14O2         
  598      124.167        MIN  216 <-->  MIN  284 
  599      125.766        MIN  233 <-->  MIN  338 
  600      126.100      O2+C10H16O <-->  H2O2+C3H4+C7H10O     
  601      126.553     H2+C10H14O3 <-->  H2+H2+C10H12O3       
  602      127.299        MIN  121 <-->  MIN  236 
  603      127.454        MIN  195 <-->  MIN  350 
  604      127.519        MIN  366 <-->  O3+C10H16            
  605      131.407        MIN  405 <-->  CH4+C9H12O3          
  606      132.663        MIN  233 <-->  CH4+C9H12O3          
  607      132.839        MIN  438 <-->  H2+C10H14O3          
  608      133.211     CH4+C9H12O3 <-->  C4H6O2+C6H10O        
  609      133.259        MIN  444 <-->  H2+C10H14O3          
  610      134.445     H2+C10H14O3 <-->  H2+C10H14O3          
  611      135.388        MIN  413 <-->  MIN  413 
  612      135.404        MIN  446 <-->  H2+C10H14O3          
  613      135.413        MIN  401 <-->  CH4+C9H12O3          
  614      135.695 H4O2+C3H4+C7H8O <-->  O2+C3H6+C7H10O       
  615      136.374        MIN  352 <-->  MIN  448 
  616      138.863        MIN  452 <-->  H2+C10H14O3          
  617      139.787        MIN  467 <-->  H2+C10H14O3          
  618      140.584        MIN  233 <-->  MIN  380 
 
NETWORK OF THE AMK-stdMD DATABASE. FAMILIES OF CONFORMERS FORM A NODE 
   TS #  DE(kcal/mol)      -------Path info--------           
    2      -67.045        MIN    2 <-->  H2+C10H14O3          
    5      -57.221        MIN    4 <-->  MIN    8 
    9      -53.212        MIN    3 <-->  H2O+C10H14O2         
   16      -35.209        MIN    6 <-->  CH2O+CH4+C8H10O2     
   17      -34.760        MIN    7 <-->  MIN   36 
   26      -15.715        MIN   20 <-->  MIN   82 
   27      -13.846        MIN   20 <-->  MIN   82 
   29      -12.499        MIN  135 <-->  O2+C10H16O           
   30      -12.316        MIN   20 <-->  MIN   82 
   32      -11.654        MIN   37 <-->  MIN   97 
   33      -10.679        MIN   35 <-->  H2+C10H14O3          
   34      -10.112        MIN   20 <-->  MIN   82 
   35       -9.986        MIN   37 <-->  MIN   97 
   36       -9.115        MIN   37 <-->  MIN   97 
   37       -8.988        MIN   32 <-->  MIN  181 
   38       -5.970        MIN   45 <-->  MIN  136 
   39       -4.745        MIN   14 <-->  H2+C10H14O3          
   40       -2.668        MIN   13 <-->  H2+C10H14O3          
   41       -1.573        MIN   14 <-->  H2+C10H14O3          
   42       -1.328        MIN   47 <-->  H2+C10H14O3          
   43       -1.164        MIN   81 <-->  O2+C10H16O           
   45       -0.674        MIN   28 <-->  H2+C10H14O3          
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   46       -0.465        MIN   50 <-->  MIN   97 
   47       -0.211        MIN  204 <-->  O2+C10H16O           
   48        0.088        MIN   10 <-->  H2+C10H14O3          
   55        1.298        MIN   11 <-->  H2+C10H14O3          
   63        3.355        MIN   25 <-->  MIN   82 
   68        9.224        MIN   40 <-->  MIN  127 
   69        9.802        MIN   43 <-->  MIN   52 
   70       10.792        MIN   33 <-->  H2+C10H14O3          
   71       11.441        MIN    3 <-->  MIN   97 
   72       11.823        MIN   30 <-->  MIN   97 
   73       11.902        MIN   65 <-->  MIN   73 
   74       12.712        MIN   82 <-->  MIN  131 
   75       12.812        MIN   64 <-->  C4H8O+C6H8O2         
   76       13.303        MIN   66 <-->  H2O+C10H14O2         
   77       15.405        MIN  143 <-->  O2+C10H16O           
   78       16.691        MIN   38 <-->  H2+C10H14O3          
   79       17.766        MIN   57 <-->  H2+C10H14O3          
   80       19.688        MIN   78 <-->  H2O+C10H14O2         
   81       20.390        MIN   14 <-->  CH4+C9H12O3          
   83       20.816        MIN  134 <-->  MIN  224 
   86       21.262        MIN   58 <-->  MIN   74 
   87       21.550        MIN  248 <-->  C4H6O+C6H10O2        
   88       21.820        MIN   97 <-->  MIN  232 
   89       21.966        MIN   82 <-->  MIN  232 
   90       22.144        MIN  249 <-->  C4H6O2+C6H10O        
   91       22.654        MIN  248 <-->  C4H6O2+C6H10O        
   92       22.775        MIN  248 <-->  C4H6O+C6H10O2        
   93       23.135        MIN   97 <-->  MIN  232 
   94       23.536        MIN   47 <-->  H2+C10H14O3          
   95       23.985        MIN   82 <-->  MIN  232 
   96       24.146        MIN  157 <-->  O2+C10H16O           
   97       24.215        MIN  249 <-->  C4H6O2+C6H10O        
   98       24.381        MIN   52 <-->  H2+C3H4+C7H10O3      
   99       24.829        MIN   57 <-->  H2+C10H14O3          
  100       24.881        MIN   94 <-->  C4H6O+C6H10O2        
  101       24.918        MIN   62 <-->  H2+C10H14O3          
  102       25.198        MIN  249 <-->  C4H6O+C6H10O2        
  103       25.222        MIN   97 <-->  H2+C10H14O3          
  104       26.445        MIN  124 <-->  H2+C10H14O3          
  106       26.679        MIN   68 <-->  H2+C10H14O3          
  107       26.834        MIN   62 <-->  H2+C10H14O3          
  108       26.926        MIN   50 <-->  MIN  242 
  109       27.177        MIN  249 <-->  C4H6O+C6H10O2        
  110       27.422        MIN  201 <-->  H2+C10H14O3          
  111       27.858        MIN   97 <-->  H2+C10H14O3          
  112       29.401        MIN   97 <-->  H2+C10H14O3          
  113       29.922        MIN   82 <-->  MIN  141 
  114       30.697        MIN  239 <-->  C3H6O2+C7H10O        
  115       30.785        MIN   75 <-->  MIN  351 
  116       31.112        MIN   82 <-->  O2+C10H16O           
  117       32.172        MIN   33 <-->  O2+C10H16O           
  119       34.454        MIN   80 <-->  H2+C10H14O3          
  120       34.547        MIN   71 <-->  MIN  379 
  123       35.651        MIN  125 <-->  H2+C10H14O3          
  124       35.816        MIN   82 <-->  H2+C10H14O3          
  126       36.949        MIN  191 <-->  MIN  243 
  127       37.118        MIN  144 <-->  MIN  272 
  128       37.422        MIN    1 <-->  MIN   69 
  129       37.965        MIN   42 <-->  MIN   79 
  131       38.496        MIN   82 <-->  MIN  102 
  132       38.577        MIN   97 <-->  CO+C9H16O2           
  133       39.010        MIN   82 <-->  H2+C10H14O3          
  134       39.147        MIN   97 <-->  H2+O2+C10H14O        
  135       39.318        MIN  191 <-->  MIN  243 
  136       39.364        MIN   82 <-->  H2+C10H14O3          
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  137       39.405        MIN  203 <-->  O2+C10H16O           
  138       39.525        MIN   82 <-->  H2+C10H14O3          
  141       41.149        MIN   46 <-->  MIN  154 
  142       41.506        MIN   97 <-->  H2+C10H14O3          
  143       41.830        MIN   70 <-->  H2+C10H14O3          
  144       41.886        MIN   97 <-->  H2+C10H14O3          
  145       42.219        MIN  208 <-->  MIN  305 
  146       42.384        MIN  220 <-->  MIN  339 
  147       42.537        MIN   97 <-->  MIN  336 
  148       42.739        MIN  207 <-->  MIN  241 
  149       43.207        MIN  219 <-->  MIN  310 
  152       43.728        MIN   78 <-->  MIN  393 
  153       44.011        MIN  160 <-->  MIN  249 
  154       44.123        MIN   97 <-->  H2+C10H14O3          
  155       44.217        MIN    9 <-->  MIN  158 
  156       44.742        MIN  232 <-->  MIN  316 
  157       44.976        MIN  291 <-->  H2+C10H14O3          
  158       44.980        MIN  390 <-->  O2+C10H16O           
  159       45.372        MIN  245 <-->  MIN  385 
  162       45.796        MIN  130 <-->  H2+C10H14O3          
  163       45.837        MIN  372 <-->  CH4+C9H12O3          
  164       45.915        MIN   97 <-->  H2+C10H14O3          
  166       46.035        MIN   82 <-->  MIN  385 
  167       46.190        MIN  150 <-->  H2+C10H14O3          
  168       46.323        MIN   18 <-->  CH2+C9H14O3          
  169       46.781        MIN  232 <-->  MIN  315 
  170       46.824        MIN   47 <-->  C3H6+C7H10O3         
  171       47.715        MIN  249 <-->  MIN  337 
  172       47.803        MIN  232 <-->  MIN  316 
  174       48.154        MIN   95 <-->  MIN  384 
  175       48.284        MIN  151 <-->  H2+C10H14O3          
  176       48.442        MIN  171 <-->  MIN  249 
  177       48.567        MIN  249 <-->  H2+C10H14O3          
  178       48.780        MIN  377 <-->  O2+C10H16O           
  179       49.262        MIN   56 <-->  C4H6+C6H10O3         
  180       49.278        MIN   38 <-->  MIN  234 
  181       49.614        MIN  249 <-->  MIN  320 
  182       50.498        MIN  318 <-->  O2+C10H16O           
  183       51.498        MIN  162 <-->  H2+C10H14O3          
  184       51.600        MIN   97 <-->  H2+C10H14O3          
  185       51.904        MIN  140 <-->  H2+C10H14O3          
  186       52.357        MIN  171 <-->  H2+C10H14O3          
  189       52.714        MIN   24 <-->  MIN   26 
  192       53.070        MIN   12 <-->  MIN  219 
  195       53.264        MIN  318 <-->  O2+C10H16O           
  196       53.277        MIN  189 <-->  C3H4O3+C7H12         
  197       53.326        MIN  154 <-->  MIN  232 
  198       53.395        MIN  171 <-->  H2+C10H14O3          
  200       54.055        MIN  171 <-->  H2+C10H14O3          
  201       54.661        MIN  211 <-->  MIN  340 
  202       54.736        MIN  203 <-->  H2+C10H14O3          
  203       55.012        MIN  383 <-->  O2+C10H16O           
  204       55.071        MIN  171 <-->  H2+C10H14O3          
  205       55.095        MIN  171 <-->  H2+C10H14O3          
  206       55.277        MIN  232 <-->  O2+C10H16O           
  207       55.510        MIN  232 <-->  O2+C10H16O           
  208       55.703        MIN  200 <-->  MIN  306 
  210       55.780        MIN  232 <-->  O2+C10H16O           
  211       55.797        MIN  232 <-->  H2+C10H14O3          
  212       55.809        MIN  411 <-->  C3H4O3+C7H12         
  214       55.858        MIN   14 <-->  MIN  232 
  217       56.230        MIN  248 <-->  H2+C10H14O3          
  218       56.418        MIN  232 <-->  H2+C10H14O3          
  219       56.439        MIN  191 <-->  H2+C10H14O3          
  220       56.532        MIN  178 <-->  H2+C10H14O3          
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  221       56.609        MIN   58 <-->  C3H6+C7H10O3         
  222       57.339        MIN  328 <-->  C4H6O2+C6H10O        
  223       57.691        MIN  249 <-->  H2+C10H14O3          
  224       57.974        MIN  120 <-->  H2+C10H14O3          
  225       58.281        MIN  171 <-->  H2+C10H14O3          
  226       59.091        MIN   49 <-->  MIN   97 
  227       59.111        MIN   14 <-->  MIN  232 
  228       59.180        MIN  232 <-->  O3+C10H16            
  229       59.340        MIN  132 <-->  MIN  392 
  231       59.782        MIN  171 <-->  H2+C10H14O3          
  232       59.916        MIN  232 <-->  H2+C10H14O3          
  234       60.233        MIN  248 <-->  H2+C10H14O3          
  236       60.455        MIN  328 <-->  C4H6O2+C6H10O        
  237       60.460        MIN  309 <-->  H2+C10H14O3          
  238       60.619        MIN  171 <-->  MIN  224 
  239       60.645        MIN  232 <-->  H2+C10H14O3          
  240       60.822        MIN   19 <-->  MIN  226 
  241       61.224        MIN  309 <-->  H2+C10H14O3          
  243       61.746        MIN  127 <-->  C2H4O+C8H12O2        
  244       62.209        MIN  232 <-->  H2+C10H14O3          
  246       62.345        MIN  250 <-->  MIN  395 
  247       62.836        MIN  208 <-->  H2+C10H14O3          
  249       62.896        MIN  232 <-->  H2+C10H14O3          
  250       63.018        MIN  232 <-->  H2+C10H14O3          
  251       63.192        MIN   77 <-->  MIN  142 
  252       63.266        MIN  171 <-->  MIN  249 
  254       63.627        MIN  208 <-->  H2+C10H14O3          
  257       64.352        MIN  232 <-->  H2+C10H14O3          
  258       64.353        MIN  194 <-->  H2+C3H4+C7H10O3      
  260       64.413        MIN  410 <-->  MIN  404 
  261       64.973        MIN  232 <-->  H2+C10H14O3          
  262       65.046        MIN  232 <-->  H2+C10H14O3          
  263       65.060        MIN  248 <-->  H2+C10H14O3          
  265       65.490        MIN  232 <-->  H2+C10H14O3          
  266       65.594        MIN  249 <-->  H2+C10H14O3          
  267       65.694        MIN  232 <-->  H2+C10H14O3          
  268       65.731        MIN   62 <-->  MIN  232 
  270       65.799        MIN  232 <-->  O2+C10H16O           
  271       65.845        MIN  138 <-->  MIN  400 
  272       65.896        MIN  147 <-->  CH4+C9H12O3          
  275       66.062        MIN  232 <-->  H2+C10H14O3          
  276       66.144        MIN  232 <-->  H2+C10H14O3          
  277       66.150        MIN  135 <-->  MIN  394 
  278       66.252        MIN  232 <-->  H2+C10H14O3          
  280       66.317        MIN  248 <-->  H2+C10H14O3          
  282       66.343        MIN  232 <-->  H2+C10H14O3          
  285       66.613        MIN   80 <-->  MIN  232 
  286       66.655        MIN  232 <-->  H2+C10H14O3          
  290       66.819        MIN  232 <-->  H2+C10H14O3          
  291       66.856        MIN  147 <-->  CH4+C9H12O3          
  292       66.947        MIN  136 <-->  MIN  406 
  293       67.030        MIN  229 <-->  H2+C10H14O3          
  294       67.031        MIN  145 <-->  MIN  408 
  295       67.056        MIN  249 <-->  H2+C10H14O3          
  296       67.078        MIN  249 <-->  H2+C10H14O3          
  297       67.084        MIN  221 <-->  H2+C10H14O3          
  298       67.154        MIN  232 <-->  H2+C10H14O3          
  302       67.321        MIN  254 <-->  H2+C10H14O3          
  303       67.408        MIN  248 <-->  H2+C10H14O3          
  305       67.581        MIN  232 <-->  H2+C10H14O3          
  307       67.829        MIN  232 <-->  MIN  370 
  308       67.959        MIN  144 <-->  MIN  183 
  309       67.989        MIN  232 <-->  H2+C10H14O3          
  311       68.053        MIN   97 <-->  H2+O2+C10H14O        
  312       68.099        MIN  232 <-->  H2+C10H14O3          
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  316       68.195        MIN  219 <-->  H2+C10H14O3          
  317       68.276        MIN  248 <-->  H2+C10H14O3          
  319       68.318        MIN  249 <-->  H2+C10H14O3          
  320       68.350        MIN  232 <-->  H2+C10H14O3          
  321       68.411        MIN  232 <-->  H2+C10H14O3          
  324       68.656        MIN  219 <-->  H2+C10H14O3          
  326       68.691        MIN   82 <-->  O2+C10H16O           
  327       68.757        MIN  249 <-->  H2+C10H14O3          
  328       68.787        MIN  248 <-->  H2+C10H14O3          
  329       68.820        MIN   82 <-->  C3H6+C7H10O3         
  332       69.030        MIN  232 <-->  H2+C10H14O3          
  333       69.045        MIN  232 <-->  H2+C10H14O3          
  334       69.064        MIN  232 <-->  H2+C10H14O3          
  335       69.072        MIN  232 <-->  H2+C10H14O3          
  336       69.222        MIN  381 <-->  H2+C10H14O3          
  338       69.251        MIN  232 <-->  H2+C10H14O3          
  339       69.308        MIN  232 <-->  H2+C10H14O3          
  340       69.361        MIN  232 <-->  H2+C10H14O3          
  341       69.463        MIN  248 <-->  CO+C3H6+C6H10O2      
  343       70.022        MIN  149 <-->  MIN  396 
  344       70.073        MIN  232 <-->  H2+C10H14O3          
  345       70.109        MIN  232 <-->  H2+C10H14O3          
  346       70.184        MIN  226 <-->  H2+C10H14O3          
  347       70.269        MIN  232 <-->  H2+C10H14O3          
  348       70.371        MIN  232 <-->  H2+C10H14O3          
  350       70.393        MIN  226 <-->  H2+C10H14O3          
  351       70.424        MIN  232 <-->  H2+C10H14O3          
  353       70.750        MIN  232 <-->  MIN  329 
  354       70.853        MIN  169 <-->  CH4+C9H12O3          
  356       71.197        MIN  168 <-->  MIN  421 
  358       71.369        MIN  232 <-->  H2+C10H14O3          
  361       71.529        MIN  386 <-->  MIN  404 
  362       71.691        MIN  219 <-->  MIN  409 
  363       71.911        MIN  232 <-->  H2+C10H14O3          
  364       71.978        MIN  301 <-->  H2+C10H14O3          
  365       72.113        MIN  397 <-->  H2+C10H14O3          
  366       72.182        MIN  232 <-->  H2+O2+C10H14O        
  367       72.187        MIN  225 <-->  O2+C10H16O           
  368       72.202        MIN   97 <-->  C2H4O2+C8H12O        
  369       72.224        MIN  329 <-->  H2+C10H14O3          
  370       72.301        MIN   72 <-->  MIN  367 
  372       72.648        MIN  398 <-->  H2+C10H14O3          
  375       73.131        MIN  232 <-->  MIN  400 
  376       73.251        MIN  168 <-->  MIN  421 
  378       73.446        MIN  315 <-->  H2+C10H14O3          
  379       73.650        MIN  309 <-->  H2+C10H14O3          
  381       73.799        MIN  331 <-->  H2+C10H14O3          
  382       73.884        MIN  354 <-->  O2+C10H16O           
  383       73.896        MIN  170 <-->  CH4+C9H12O3          
  384       74.066        MIN   97 <-->  MIN  442 
  385       74.446        MIN  232 <-->  MIN  398 
  386       74.675        MIN  170 <-->  CH4+C9H12O3          
  387       75.046        MIN  232 <-->  H2+C10H14O3          
  388       75.091        MIN  232 <-->  MIN  409 
  389       75.108        MIN  232 <-->  MIN  404 
  390       75.374        MIN  168 <-->  MIN  421 
  392       75.838        MIN  254 <-->  H2+C10H14O3          
  393       76.257        MIN  219 <-->  MIN  417 
  394       76.827        MIN  171 <-->  MIN  407 
  395       77.158        MIN   67 <-->  MIN  362 
  396       77.195        MIN  316 <-->  H2+C10H14O3          
  397       77.392        MIN  316 <-->  H2+C10H14O3          
  398       77.403        MIN  316 <-->  H2+C10H14O3          
  399       77.776        MIN  249 <-->  MIN  457 
  400       77.986        MIN  171 <-->  H2+C10H14O3          
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  401       78.042        MIN  237 <-->  H2+C10H14O3          
  402       78.048        MIN  171 <-->  H2+C10H14O3          
  403       78.190        MIN   82 <-->  CH2+C9H14O3          
  404       78.332        MIN  183 <-->  MIN  323 
  405       78.451        MIN  327 <-->  MIN  419 
  406       78.702        MIN  232 <-->  H2+C10H14O3          
  407       78.746        MIN  232 <-->  H2+C10H14O3          
  409       79.051        MIN  232 <-->  H2+C10H14O3          
  410       79.155        MIN  373 <-->  O3+C10H16            
  412       79.209        MIN  222 <-->  MIN  421 
  413       79.209        MIN  226 <-->  H2+C10H14O3          
  414       79.311        MIN  206 <-->  MIN  454 
  415       79.459        MIN  224 <-->  MIN  249 
  419       80.024        MIN  232 <-->  H2+C10H14O3          
  420       80.030        MIN  214 <-->  MIN  464 
  421       80.061        MIN  219 <-->  CH4+C9H12O3          
  422       80.149        MIN  335 <-->  H2+C10H14O3          
  423       80.152        MIN  232 <-->  H2+C10H14O3          
  424       80.169        MIN  224 <-->  MIN  249 
  425       80.253        MIN  249 <-->  MIN  435 
  426       80.346        MIN  226 <-->  H2+C10H14O3          
  428       80.367        MIN  316 <-->  H2+C10H14O3          
  429       80.387        MIN  226 <-->  CH4+C9H12O3          
  430       80.398        MIN  232 <-->  H2+C10H14O3          
  431       80.448        MIN  226 <-->  MIN  431 
  432       80.465        MIN  249 <-->  MIN  435 
  433       80.499        MIN  316 <-->  H2+C10H14O3          
  434       80.659        MIN  226 <-->  CH4+C9H12O3          
  435       80.753        MIN  248 <-->  C3H4O3+C7H12         
  436       80.861        MIN  232 <-->  H2+C10H14O3          
  437       81.360        MIN  170 <-->  MIN  224 
  438       81.662        MIN  232 <-->  MIN  421 
  439       81.694        MIN  232 <-->  H2+C10H14O3          
  440       81.727        MIN  232 <-->  H2+C10H14O3          
  441       81.827        MIN  355 <-->  MIN  466 
  443       82.013        MIN  232 <-->  H2+O2+C10H14O        
  446       82.795        MIN  355 <-->  H2+C10H14O3          
  448       83.040        MIN  232 <-->  MIN  249 
  449       83.270        MIN  232 <-->  H2+C10H14O3          
  450       83.300        MIN  226 <-->  MIN  249 
  451       83.307        MIN  147 <-->  MIN  334 
  452       83.365        MIN  232 <-->  MIN  419 
  453       83.427        MIN  232 <-->  MIN  418 
  454       83.470        MIN  232 <-->  H2+C10H14O3          
  455       83.504        MIN  232 <-->  MIN  430 
  456       83.772        MIN  174 <-->  CH4+C9H12O3          
  458       84.123        MIN  171 <-->  MIN  458 
  459       84.320        MIN   97 <-->  CH2+C9H14O3          
  460       84.540        MIN  353 <-->  H2+C10H14O3          
  461       84.703        MIN   82 <-->  MIN  123 
  462       84.774        MIN  342 <-->  H2+C10H14O3          
  463       84.813        MIN  249 <-->  MIN  440 
  467       85.266        MIN  249 <-->  H2+C10H14O3          
  468       85.369        MIN  196 <-->  MIN  400 
  470       85.831        MIN   82 <-->  CH2+C9H14O3          
  471       85.940        MIN  367 <-->  H2+C10H14O3          
  472       86.122        MIN  213 <-->  MIN  418 
  474       86.816        MIN  232 <-->  MIN  421 
  475       87.512        MIN  249 <-->  MIN  424 
  477       88.073        MIN  208 <-->  MIN  468 
  478       88.094        MIN  424 <-->  H2+C10H14O3          
  479       88.103        MIN  210 <-->  MIN  232 
  480       88.838        MIN  249 <-->  MIN  424 
  481       88.926        MIN  167 <-->  C3H6+C7H10O3         
  482       88.942        MIN  327 <-->  CH4+C9H12O3          
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  483       89.030        MIN   82 <-->  CH2O+C9H14O2         
  484       89.197        MIN   82 <-->  CH2+C9H14O3          
  485       89.307        MIN  353 <-->  H2+C10H14O3          
  486       89.404        MIN  376 <-->  H2+C10H14O3          
  487       89.749        MIN  313 <-->  MIN  459 
  489       89.907        MIN  232 <-->  H2+C10H14O3          
  490       90.066        MIN  171 <-->  MIN  458 
  492       90.502        MIN  232 <-->  MIN  448 
  493       91.266        MIN  232 <-->  MIN  460 
  494       91.682        MIN  232 <-->  MIN  460 
  495       91.732        MIN  182 <-->  C3H6+C7H10O3         
  496       92.095        MIN  232 <-->  H2+C10H14O3          
  497       92.266        MIN  380 <-->  H2+C10H14O3          
  498       92.391        MIN  232 <-->  MIN  456 
  499       92.492        MIN  355 <-->  MIN  439 
  500       92.585        MIN  232 <-->  C3H6+C7H10O3         
  501       92.587        MIN  232 <-->  H2+C10H14O3          
  502       93.015        MIN  226 <-->  CH4+C9H12O3          
  503       93.116        MIN  154 <-->  CH2+C9H14O3          
  504       93.347        MIN  232 <-->  C3H6+C7H10O3         
  505       93.684        MIN  232 <-->  C3H6+C7H10O3         
  506       93.945        MIN  232 <-->  CH4+C9H12O3          
  507       94.075        MIN  226 <-->  MIN  349 
  508       94.231        MIN  159 <-->  MIN  469 
  509       94.935        MIN  309 <-->  H2+C10H14O3          
  510       95.271        MIN  232 <-->  H2+C10H14O3          
  511       95.528        MIN  375 <-->  MIN  439 
  512       95.650        MIN  232 <-->  MIN  460 
  513       95.666        MIN  337 <-->  H2+C10H14O3          
  514       95.676        MIN  328 <-->  MIN  439 
  515       95.938        MIN  328 <-->  MIN  439 
  516       95.949        MIN  230 <-->  MIN  470 
  517       95.968        MIN  171 <-->  H2+C10H14O3          
  519       96.238        MIN  355 <-->  MIN  439 
  520       96.298        MIN  232 <-->  H2+C10H14O3          
  521       96.324        MIN  232 <-->  C3H4O3+C7H12         
  522       96.430        MIN  232 <-->  H2+C10H14O3          
  523       96.802        MIN  416 <-->  C2H6+C8H10O3         
  524       96.825        MIN  232 <-->  H2+C10H14O3          
  525       97.943        MIN  341 <-->  MIN  441 
  527       98.732        MIN  385 <-->  C2H6+C8H10O3         
  528       98.754        MIN  316 <-->  C3H6+C7H10O3         
  530       99.160        MIN  309 <-->  H2+C10H14O3          
  532       99.657        MIN  232 <-->  CH4+C9H12O3          
  533       99.736        MIN  226 <-->  C3H6+C7H10O3         
  535      100.762        MIN  219 <-->  MIN  248 
  536      100.857        MIN  382 <-->  MIN  459 
  537      101.662        MIN  353 <-->  MIN  364 
  538      101.755        MIN  208 <-->  CH2+C9H14O3          
  539      101.843        MIN  232 <-->  CH4+C9H12O3          
  540      102.172        MIN  208 <-->  CH4+C9H12O3          
  541      102.335        MIN  163 <-->  CH4+C9H12O3          
  542      102.839        MIN  409 <-->  H2+C10H14O3          
  543      103.066        MIN  232 <-->  CH2+C9H14O3          
  544      103.295        MIN  208 <-->  CH2+C9H14O3          
  546      104.166        MIN  232 <-->  CH2+C9H14O3          
  547      104.174        MIN  119 <-->  MIN  421 
  548      104.275        MIN  232 <-->  H2+C10H14O3          
  550      104.575        MIN  226 <-->  CH2+C9H14O3          
  551      104.891        MIN  232 <-->  MIN  367 
  552      105.548        MIN  171 <-->  MIN  455 
  553      106.425        MIN  435 <-->  CH4+C9H12O3          
  554      106.618        MIN  219 <-->  CH4+C9H12O3          
  555      106.673        MIN  232 <-->  CH2+C9H14O3          
  556      106.695        MIN  232 <-->  CH2+C9H14O3          
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  557      106.864        MIN  227 <-->  MIN  232 
  558      107.707        MIN  232 <-->  CH2+C9H14O3          
  559      107.903        MIN  232 <-->  CH2+C9H14O3          
  560      108.386        MIN  164 <-->  MIN  232 
  561      109.277        MIN  224 <-->  MIN  421 
  563      110.209        MIN  232 <-->  MIN  402 
  564      110.245        MIN  248 <-->  CH2+C9H14O3          
  565      110.303        MIN  409 <-->  H2+C10H14O3          
  566      110.422        MIN  215 <-->  CH2+C9H14O3          
  567      111.279        MIN  378 <-->  O3+C10H16            
  568      111.320        MIN  232 <-->  CH2+C9H14O3          
  570      112.021        MIN  126 <-->  MIN  348 
  571      112.521        MIN  249 <-->  MIN  362 
  572      112.792        MIN  139 <-->  MIN  232 
  573      113.249        MIN  232 <-->  CH4+C9H12O3          
  574      113.291        MIN  232 <-->  CH2+C9H14O3          
  575      113.513        MIN  232 <-->  MIN  437 
  576      113.924        MIN  232 <-->  CH4+C9H12O3          
  577      114.392        MIN  170 <-->  MIN  232 
  578      114.867        MIN  179 <-->  MIN  232 
  579      114.891        MIN  422 <-->  MIN  439 
  580      116.815        MIN  232 <-->  CH4+C9H12O3          
  582      118.043        MIN  389 <-->  H2+C10H14O3          
  583      118.300        MIN  232 <-->  H2+C10H14O3          
  584      118.783        MIN  409 <-->  H2+C10H14O3          
  585      118.831        MIN  232 <-->  CH4+C9H12O3          
  586      119.179        MIN  409 <-->  H2+C10H14O3          
  588      119.497        MIN  420 <-->  O2+CH2O+C9H14        
  589      119.831        MIN  430 <-->  H2+C10H14O3          
  590      120.169        MIN  159 <-->  MIN  232 
  591      121.089        MIN  421 <-->  H2+C10H14O3          
  592      121.268        MIN  453 <-->  MIN  458 
  593      121.712        MIN  138 <-->  CH2+C9H14O3          
  594      122.463        MIN  248 <-->  H2+C10H14O3          
  595      122.854        MIN  369 <-->  CH2+C9H14O3          
  596      123.203        MIN  363 <-->  H2+C10H14O3          
  597      123.801        MIN  365 <-->  CH2O+C9H14O2         
  598      124.167        MIN  216 <-->  MIN  248 
  599      125.766        MIN  232 <-->  MIN  338 
  602      127.299        MIN  121 <-->  MIN  236 
  603      127.454        MIN  195 <-->  MIN  350 
  604      127.519        MIN  366 <-->  O3+C10H16            
  605      131.407        MIN  404 <-->  CH4+C9H12O3          
  606      132.663        MIN  232 <-->  CH4+C9H12O3          
  607      132.839        MIN  438 <-->  H2+C10H14O3          
  609      133.259        MIN  439 <-->  H2+C10H14O3          
  612      135.404        MIN  439 <-->  H2+C10H14O3          
  613      135.413        MIN  400 <-->  CH4+C9H12O3          
  615      136.374        MIN  352 <-->  MIN  448 
  616      138.863        MIN  452 <-->  H2+C10H14O3          
  617      139.787        MIN  467 <-->  H2+C10H14O3          
  618      140.584        MIN  232 <-->  MIN  380 
 
 
RELATIVE ENERGIES OF THE MINs (ZPE-CORRECTED) 
MIN #    DE(kcal/mol) 
    1     -142.206 
    2     -135.986 
    3     -129.968 
    4     -128.594 
    5     -123.669 
    6     -114.539 
    7     -112.424 
    8      -80.256 
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    9      -72.180 
   10      -67.368 
   11      -66.263 
   12      -61.523 
   13      -60.688 
   14      -60.624 
   15      -60.573 
   16      -60.064 
   17      -59.528 
   18      -59.271 
   19      -59.199 
   20      -59.138 
   21      -59.105 
   22      -58.870 
   23      -58.708 
   24      -57.811 
   25      -57.104 
   26      -56.675 
   27      -55.921 
   28      -55.782 
   29      -55.556 
   30      -55.552 
   31      -55.442 
   32      -55.213 
   33      -53.811 
   34      -53.549 
   35      -52.621 
   36      -52.521 
   37      -51.213 
   38      -51.002 
   39      -50.518 
   40      -50.049 
   41      -49.788 
   42      -49.322 
   43      -49.155 
   44      -48.772 
   45      -48.269 
   46      -48.221 
   47      -48.081 
   48      -47.501 
   49      -47.073 
   50      -47.071 
   51      -46.363 
   52      -46.015 
   53      -45.996 
   54      -45.849 
   55      -45.710 
   56      -45.396 
   57      -44.690 
   58      -44.365 
   59      -43.604 
   60      -43.435 
   61      -43.258 
   62      -43.226 
   63      -42.360 
   64      -41.769 
   65      -41.682 
   66      -41.505 
   67      -40.750 
   68      -40.614 
   69      -40.387 
   70      -40.247 
   71      -40.213 
   72      -39.859 
   73      -38.974 
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   74      -38.640 
   75      -35.532 
   76      -34.276 
   77      -32.688 
   78      -30.560 
   79      -30.453 
   80      -30.364 
   81      -30.196 
   82      -29.603 
   83      -29.171 
   84      -28.642 
   85      -28.536 
   86      -28.525 
   87      -28.215 
   88      -28.117 
   89      -27.979 
   90      -27.816 
   91      -27.558 
   92      -27.418 
   93      -27.149 
   94      -26.871 
   95      -26.733 
   96      -26.731 
   97      -26.689 
   98      -26.472 
   99      -26.463 
  100      -26.081 
  101      -25.944 
  102      -25.566 
  103      -25.159 
  104      -24.892 
  105      -24.762 
  106      -24.541 
  107      -24.522 
  108      -24.339 
  109      -24.229 
  110      -24.101 
  111      -23.972 
  112      -23.267 
  113      -23.019 
  114      -22.706 
  115      -22.668 
  116      -22.587 
  117      -22.242 
  118      -22.136 
  119      -22.026 
  120      -21.979 
  121      -21.793 
  122      -21.785 
  123      -21.781 
  124      -21.511 
  125      -21.288 
  126      -20.886 
  127      -20.697 
  128      -19.976 
  129      -19.435 
  130      -19.380 
  131      -19.242 
  132      -18.889 
  133      -18.115 
  134      -17.898 
  135      -17.872 
  136      -17.677 
  137      -17.614 
  138      -17.484 
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  139      -17.478 
  140      -17.472 
  141      -17.363 
  142      -17.267 
  143      -17.195 
  144      -16.779 
  145      -16.773 
  146      -16.748 
  147      -16.694 
  148      -16.658 
  149      -15.616 
  150      -14.641 
  151      -14.494 
  152      -14.060 
  153      -13.637 
  154      -13.336 
  155      -13.176 
  156      -13.066 
  157      -13.009 
  158      -12.426 
  159      -12.120 
  160      -11.787 
  161      -11.720 
  162      -11.585 
  163      -11.163 
  164      -10.910 
  165      -10.641 
  166      -10.638 
  167      -10.489 
  168      -10.355 
  169       -9.663 
  170       -9.578 
  171       -9.293 
  172       -9.037 
  173       -8.937 
  174       -8.927 
  175       -8.920 
  176       -8.822 
  177       -8.739 
  178       -8.648 
  179       -8.631 
  180       -8.544 
  181       -8.441 
  182       -8.009 
  183       -7.931 
  184       -7.829 
  185       -7.685 
  186       -7.675 
  187       -7.573 
  188       -7.166 
  189       -7.041 
  190       -7.015 
  191       -6.989 
  192       -6.960 
  193       -6.868 
  194       -6.770 
  195       -6.635 
  196       -6.574 
  197       -6.435 
  198       -6.195 
  199       -5.997 
  200       -5.737 
  201       -5.561 
  202       -5.334 
  203       -5.310 
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  204       -5.074 
  205       -5.069 
  206       -4.916 
  207       -3.912 
  208       -3.827 
  209       -3.815 
  210       -3.764 
  211       -3.699 
  212       -3.460 
  213       -3.148 
  214       -2.921 
  215       -2.818 
  216       -2.283 
  217       -2.214 
  218       -1.790 
  219       -1.606 
  220       -1.552 
  221       -1.457 
  222       -1.117 
  223       -1.049 
  224       -1.028 
  225       -0.637 
  226       -0.606 
  227       -0.316 
  228       -0.285 
  229       -0.225 
  230       -0.193 
  231       -0.178 
  232       -0.138 
  233        0.000 
  234        0.099 
  235        0.164 
  236        0.334 
  237        0.382 
  238        0.387 
  239        0.535 
  240        0.763 
  241        0.857 
  242        0.911 
  243        0.925 
  244        1.031 
  245        1.544 
  246        1.564 
  247        1.578 
  248        1.930 
  249        1.988 
  250        2.038 
  251        2.060 
  252        2.065 
  253        2.100 
  254        2.190 
  255        2.245 
  256        2.362 
  257        2.419 
  258        2.534 
  259        2.543 
  260        2.567 
  261        2.596 
  262        2.601 
  263        2.651 
  264        2.667 
  265        2.682 
  266        2.756 
  267        2.758 
  268        2.801 
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  269        2.818 
  270        2.840 
  271        2.930 
  272        3.023 
  273        3.060 
  274        3.063 
  275        3.166 
  276        3.227 
  277        3.248 
  278        3.306 
  279        3.313 
  280        3.363 
  281        3.390 
  282        3.440 
  283        3.452 
  284        3.512 
  285        3.579 
  286        3.609 
  287        3.635 
  288        3.639 
  289        3.652 
  290        3.658 
  291        3.717 
  292        3.731 
  293        3.732 
  294        3.850 
  295        3.956 
  296        4.040 
  297        4.061 
  298        4.104 
  299        4.210 
  300        4.253 
  301        4.554 
  302        4.717 
  303        4.799 
  304        5.190 
  305        5.468 
  306        5.599 
  307        5.762 
  308        5.894 
  309        6.038 
  310        6.642 
  311        6.941 
  312        7.076 
  313        7.166 
  314        7.249 
  315        7.567 
  316        7.847 
  317        7.860 
  318        7.875 
  319        7.897 
  320        8.060 
  321        8.093 
  322        8.257 
  323        8.264 
  324        8.364 
  325        8.461 
  326        8.479 
  327        8.653 
  328        8.674 
  329        9.148 
  330        9.156 
  331        9.436 
  332        9.490 
  333        9.644 
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  334        9.683 
  335        9.695 
  336        9.756 
  337       10.412 
  338       10.630 
  339       10.929 
  340       11.366 
  341       11.433 
  342       11.693 
  343       11.966 
  344       12.621 
  345       12.728 
  346       13.063 
  347       13.214 
  348       13.453 
  349       13.990 
  350       14.130 
  351       15.155 
  352       15.229 
  353       15.929 
  354       16.059 
  355       16.165 
  356       16.443 
  357       17.081 
  358       17.115 
  359       17.190 
  360       17.294 
  361       17.423 
  362       17.441 
  363       17.928 
  364       19.291 
  365       19.526 
  366       19.898 
  367       19.978 
  368       20.166 
  369       20.253 
  370       20.675 
  371       20.713 
  372       21.115 
  373       21.501 
  374       21.821 
  375       22.284 
  376       22.611 
  377       23.255 
  378       25.168 
  379       25.457 
  380       25.994 
  381       27.467 
  382       28.502 
  383       28.684 
  384       30.435 
  385       31.401 
  386       31.755 
  387       32.413 
  388       33.259 
  389       38.628 
  390       39.064 
  391       39.265 
  392       40.554 
  393       40.848 
  394       42.255 
  395       44.420 
  396       45.496 
  397       46.104 
  398       46.526 
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  399       47.181 
  400       47.543 
  401       48.140 
  402       48.501 
  403       48.589 
  404       49.126 
  405       49.135 
  406       49.729 
  407       49.750 
  408       50.441 
  409       50.794 
  410       51.637 
  411       51.805 
  412       52.418 
  413       52.540 
  414       52.810 
  415       52.986 
  416       54.315 
  417       56.486 
  418       57.331 
  419       57.489 
  420       61.262 
  421       61.420 
  422       61.422 
  423       61.919 
  424       62.056 
  425       62.061 
  426       62.079 
  427       62.330 
  428       62.459 
  429       62.633 
  430       63.133 
  431       63.630 
  432       63.714 
  433       64.476 
  434       64.898 
  435       65.110 
  436       65.111 
  437       65.679 
  438       67.122 
  439       67.276 
  440       67.864 
  441       67.921 
  442       67.933 
  443       68.082 
  444       68.282 
  445       69.173 
  446       69.257 
  447       69.393 
  448       69.996 
  449       70.256 
  450       70.311 
  451       71.952 
  452       72.107 
  453       72.475 
  454       72.804 
  455       73.613 
  456       73.744 
  457       75.550 
  458       75.651 
  459       76.410 
  460       76.570 
  461       77.450 
  462       77.466 
  463       78.045 
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  464       78.120 
  465       80.398 
  466       81.550 
  467       82.461 
  468       83.013 
  469       86.402 
  470       86.995 
Families of conformers 
 [3 5]  
 [14 15 16 17 23]  
 [20 21 22 27 31]  
 [33 34]  
 [37 41 44]  
 [38 39]  
 [50 53 54]  
 [51 55]  
 [52 61]  
 [57 60]  
 [58 59]  
 [62 63 76]  
 [82 83 84 85 86 87 88 89 90 91 92 93 96 99 100 105 118]  
 [97 98 101 103 104 106 107 108 109 110 111 112 113 114 115 116 122 129 156]  
 [127 128]  
 [130 133]  
 [135 148]  
 [136 137]  
 [138 153]  
 [144 155]  
 [147 152]  
 [154 165]  
 [159 161]  
 [164 166]  
 [168 175]  
 [170 172 177 186 188]  
 [171 173 180 184 185 187 190 192 193 197 198 199 202 205]  
 [183 209]  
 [191 212]  
 [203 358]  
 [208 217]  
 [219 223 244]  
 [224 247 251]  
 [226 228 231 238 240 246]  
 [232 233 235]  
 [243 260]  
 [248 258 262 266 267 268 271 273 274 276 283 284 289 300 307 308]  
 [249 252 253 255 256 257 259 261 263 264 265 269 270 275 277 278 279 281 282 285 286 
287 288 292 293 294 295 297 298 299 302 303 304 311]  
 [254 290]  
 [272 280 296]  
 [309 312 314 325 347]  
 [315 326]  
 [316 317 319 321 322 324]  
 [318 343]  
 [327 332]  
 [328 333 344 345]  
 [329 330]  
 [337 346]  
 [353 359 360]  
 [355 356 357 361] 
 [362 368]  
 [367 371 374] 
 [385 387 388]  
 [389 391]  
 [400 401 403]  
 [404 405 412]  
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 [409 413 414]  
 [419 426]  
 [421 423 425 428 429 433]  
 [424 427 432]  
 [430 434]  
 [435 436]  
 [439 443 444 446 447 449 450 451]  
 [458 461 463]  
 [459 462]  
 [460 465]  
  
 
ABSOLUTE ENERGY, ZPE, GIBBS ENERGY CORRECTION, GEOMETRY AND FREQUENCIES OF THE MINs 
name= MIN1 
energy (in kcal/mol)= -148.611528 
ZPE (in kcal/mol)= 144.473 
G (in kcal/mol)= 118.772 
Geometry 
C -2.47350588 -1.20096022 -0.57495262 
C -1.11672329 -1.43176905 0.00466742 
C -0.57298203 1.60793154 -0.70208497 
C 0.91569408 1.65034415 -0.82740159 
C 1.59250391 0.33622762 -0.41141793 
C 1.48022146 -0.67407948 -1.55473844 
C -0.53795681 -0.27048551 0.82551440 
C 0.99348275 -0.15285703 0.93022410 
C 1.29539119 0.88834798 2.03022329 
C 1.61757319 -1.47842949 1.37099963 
H -2.49782175 -0.31967732 -1.23849204 
H -3.21397500 -0.99954183 0.21442076 
H -2.82356005 -2.06852160 -1.15224996 
H -0.98617610 -0.34010964 1.85331579 
H 1.29438378 2.49615039 -0.21104037 
H 1.19365637 1.91488611 -1.87188987 
H 2.68168100 0.53523069 -0.24006409 
H 1.84591088 -1.66715571 -1.26120633 
H 2.07139372 -0.35741464 -2.42201607 
H 0.44805178 -0.80840554 -1.89605752 
H 2.35854678 1.14708837 2.05591747 
H 1.03490190 0.50359816 3.02325092 
H 0.72577081 1.81350082 1.88773035 
H 1.15601867 -1.85882350 2.28902349 
H 2.69127308 -1.37030046 1.55773319 
H 1.49963012 -2.27151889 0.61754158 
O -1.34699748 2.21696693 -1.39230106 
O -1.13989348 0.91407107 0.33677764 
O -0.54695314 -2.48678391 -0.10041377 
Vibrational frequencies (in cm-1) 
 33.9  56.2  75.0 104.5 114.9 166.4 200.3 220.4 234.8 258.2 267.2 322.5 330.6 360.7 
387.2 411.2 449.6 472.0 476.6 501.2 552.5 592.1 627.3 740.9 806.3 879.9 896.7 935.5 
974.7 995.4 1001.8 1008.2 1033.3 1045.5 1054.6 1076.3 1104.5 1123.3 1170.6 1187.2 
1204.2 1212.4 1215.8 1221.6 1240.3 1246.1 1270.3 1275.9 1283.7 1287.3 1289.7 1291.6 
1298.7 1302.9 1306.8 1311.2 1325.0 1346.3 1366.6 1381.2 1401.0 1404.7 1416.0 1848.8 
1860.3 2648.5 2650.7 2654.2 2661.5 2664.8 2671.5 2672.1 2672.8 2676.6 2681.3 2698.5 
2734.2 2774.9 2778.6 2780.4 2781.3  
 
 
name= MIN2 
energy (in kcal/mol)= -141.833619 
ZPE (in kcal/mol)= 143.915 
G (in kcal/mol)= 117.448 
Geometry 
C -3.13021255 -1.27400685 -0.68616711 
C -1.62702529 -1.28970786 -0.68246378 
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C 2.12270226 0.79366222 -0.67850990 
C 1.88235118 0.92565314 0.80106513 
C 0.78532811 0.02866862 1.34946503 
C 0.55421247 -1.36250213 0.70310891 
C -0.97219705 -1.10423631 0.65572378 
C -0.72621153 0.39116269 1.08256648 
C -0.98131719 1.39555687 -0.02457539 
C -1.47166954 0.78811359 2.34641196 
H -3.52215005 -1.04996616 -1.68976636 
H -3.54329299 -0.53794118 0.01170767 
H -3.52446647 -2.26069374 -0.40469444 
H 1.26895014 2.57062287 -0.97426071 
H 1.67655352 1.97589714 1.09058460 
H 2.84253252 0.66423213 1.31056502 
H 0.95499173 -0.07631670 2.44367916 
H 1.00681395 -1.49423731 -0.29341018 
H 0.86388552 -2.21313781 1.31265534 
H -1.51930018 -1.67403534 1.42817700 
H -2.05437937 1.49251381 -0.23696345 
H -0.50548707 1.09129414 -0.97154402 
H -0.61885509 2.39311662 0.24206937 
H -1.11892354 1.75359498 2.72891217 
H -1.34564837 0.05447459 3.15111776 
H -2.54863253 0.88440542 2.16358054 
O 2.66123343 -0.11748889 -1.23928996 
O 1.75710168 1.86499677 -1.44382740 
O -0.99848876 -1.46099814 -1.69501754 
Vibrational frequencies (in cm-1) 
 35.5  45.2  52.2  98.0 110.1 145.8 173.5 174.5 199.4 233.3 276.4 294.8 324.7 360.3 
380.4 388.7 401.9 445.2 509.7 524.6 568.4 596.3 663.7 697.6 786.9 816.8 905.8 926.3 
952.0 986.2 998.2 1007.6 1015.6 1034.4 1047.2 1055.5 1090.8 1107.8 1139.2 1146.5 1178.1 
1188.7 1200.2 1229.4 1239.9 1262.4 1264.8 1273.7 1278.3 1288.2 1289.8 1291.6 1298.6 
1301.1 1310.0 1321.5 1334.0 1346.0 1347.1 1380.3 1387.4 1403.2 1411.1 1860.0 1874.7 
2650.6 2652.9 2663.2 2668.5 2675.3 2676.0 2678.1 2679.9 2707.2 2726.7 2733.0 2756.5 
2774.9 2781.0 2783.0 2786.5  
 
 
name= MIN3 
energy (in kcal/mol)= -135.952639 
ZPE (in kcal/mol)= 144.052 
G (in kcal/mol)= 117.722 
Geometry 
C -3.56416111 -0.43798667 0.09907763 
C -2.12020508 -0.83846424 0.14218625 
C 3.11541783 -0.32159297 -0.04307384 
C 1.86808741 0.17935444 -0.73424689 
C 0.89494476 0.71737022 0.29071231 
C 0.23479419 -0.35394302 1.22396952 
C -1.18801025 0.13203407 0.79435612 
C -0.52685528 1.14586320 -0.21922052 
C -0.81147455 0.84699194 -1.67920160 
C -0.86479579 2.59237446 0.10302510 
H -4.04784533 -0.60442723 1.07265373 
H -4.12414217 -1.03213139 -0.64042781 
H -3.69220444 0.62181503 -0.15694536 
H 2.98303972 -1.05524175 0.76254672 
H 1.42700802 -0.66065088 -1.31252843 
H 2.12107320 0.96158076 -1.47945738 
H 1.37379132 1.52654261 0.87478449 
H 0.45921755 -0.24522684 2.29760998 
H -0.03011179 -2.05438306 0.26290664 
H -1.69602463 0.64924006 1.62930835 
H -0.17143150 1.44731207 -2.33902704 
H -1.85083538 1.07171680 -1.94582523 
H -0.63372704 -0.20783281 -1.93326604 
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H -1.92053997 2.81271519 -0.09351626 
H -0.27021597 3.28145910 -0.51186347 
H -0.66776076 2.84486459 1.15119052 
O 0.59619508 -1.65454568 0.91866719 
O 4.20881259 0.06524092 -0.37228617 
O -1.74935655 -1.88218069 -0.34749160 
Vibrational frequencies (in cm-1) 
 34.2  51.5  61.8  81.5 111.3 161.8 180.2 194.1 212.4 229.3 251.5 287.3 323.7 341.0 
382.1 436.0 449.7 476.0 498.0 521.4 558.1 606.1 648.5 752.1 828.6 871.9 886.1 900.2 
917.2 998.1 1005.5 1016.0 1037.4 1041.1 1047.7 1050.3 1100.4 1109.1 1152.1 1165.4 
1172.4 1188.1 1208.8 1228.6 1236.3 1257.8 1261.2 1270.2 1282.0 1285.2 1289.2 1295.6 
1297.3 1301.4 1311.1 1318.6 1328.1 1338.5 1373.5 1383.3 1404.3 1405.6 1429.8 1836.2 
1837.1 2646.8 2662.1 2664.8 2665.1 2670.7 2672.8 2675.8 2678.5 2686.0 2705.8 2716.0 
2722.6 2742.1 2778.2 2778.8 2782.6  
 
 
name= MIN4 
energy (in kcal/mol)= -135.011927 
ZPE (in kcal/mol)= 144.485 
G (in kcal/mol)= 116.981 
Geometry 
C -1.59030593 -2.36691486 -0.58506530 
C -0.09599403 -2.34842848 -0.55802056 
C -0.75571686 1.75328714 -0.68782142 
C 0.60532264 2.35559290 -0.28069772 
C 1.56087934 1.14423954 -0.24733361 
C 0.75919623 -0.03424973 -0.82361734 
C 0.62645696 -1.21420310 0.16329784 
C -0.06126112 -0.80298070 1.42291160 
C 0.53794328 3.07943090 1.05705419 
C 0.56305807 -0.73054816 2.59829466 
H -2.00986072 -2.56941992 0.40915256 
H -1.96589662 -3.14766682 -1.26500424 
H -1.99165392 -1.40288711 -0.93432504 
H -1.30719933 2.27086670 -1.49727202 
H 0.93125574 3.07062500 -1.07112193 
H -2.27451530 1.01347487 0.34028035 
H 2.47259734 1.33658206 -0.83414694 
H 1.90077476 0.93756564 0.78383308 
H 1.17060794 -0.39272470 -1.79642205 
H 1.66731212 -1.57661755 0.39109546 
H -0.20801339 3.88410683 1.03821399 
H 0.23255026 2.39758287 1.86550154 
H 1.50383992 3.51558154 1.32958942 
H 0.07345027 -0.41229954 3.50631942 
H -1.11064665 -0.52859628 1.31196256 
H 1.60176270 -0.97544007 2.75133920 
O -1.58300649 1.69600243 0.44584754 
O -0.53179889 0.44823355 -1.17388191 
O 0.55940022 -3.19655155 -1.11086295 
Vibrational frequencies (in cm-1) 
-21.2  23.9  48.0  56.1 102.4 136.4 148.8 182.4 191.0 210.4 269.1 283.8 302.7 363.0 
375.9 403.7 449.1 475.0 522.7 553.2 607.6 664.0 679.2 742.8 866.9 899.6 934.5 964.8 
977.9 991.1 1012.3 1025.3 1042.4 1053.0 1085.6 1093.8 1106.4 1125.0 1138.2 1153.0 
1169.4 1190.6 1210.8 1217.9 1228.3 1236.3 1246.9 1252.9 1262.7 1274.1 1283.6 1289.8 
1296.5 1303.9 1308.2 1325.6 1331.1 1333.2 1356.5 1375.8 1380.3 1392.2 1403.1 1836.1 
1854.6 2658.3 2663.6 2664.9 2665.5 2670.3 2677.7 2682.4 2683.8 2709.4 2714.8 2746.4 
2754.6 2776.2 2780.6 2787.9 2810.9  
 
 
name= MIN5 
energy (in kcal/mol)= -129.110655 
ZPE (in kcal/mol)= 143.509 
G (in kcal/mol)= 116.966 
Geometry 
33 
 
C -2.46845838 -1.53094455 0.76948908 
C -0.97042038 -1.53271687 0.75835676 
C 0.14708300 2.09273475 0.74744893 
C 0.82811768 1.94466668 -0.59232459 
C 0.65218980 0.61435601 -1.28749069 
C -0.78538818 0.01027525 -1.32469134 
C -0.30300106 -1.25377369 -0.56044136 
C 1.16751828 -0.69025644 -0.56504754 
C 1.84312451 -0.51099705 0.77553448 
C 2.07321298 -1.51037281 -1.48115208 
H -2.83944337 -0.53305794 1.06609264 
H -2.86467567 -2.24980773 1.49991222 
H -2.90680066 -1.74656378 -0.21049230 
H -0.38925513 1.23348160 1.17004296 
H 1.91579954 2.14690713 -0.44979996 
H 0.48527439 2.77048140 -1.25436825 
H 1.07960151 0.69211069 -2.30782936 
H -1.19063750 -0.17711226 -2.33083640 
H -1.92048994 1.58101910 -0.95504428 
H -0.38845178 -2.17566274 -1.17168927 
H 2.77630125 0.05566403 0.68541213 
H 2.08177055 -1.48664390 1.22831329 
H 1.21389192 -0.00590320 1.51827572 
H 3.04281605 -1.01683669 -1.62102651 
H 1.63907129 -1.66718355 -2.47316277 
H 2.27442766 -2.50006604 -1.05111578 
O -1.74337765 0.69730681 -0.57062955 
O 0.20138900 3.14559125 1.33554540 
O -0.34030599 -1.80687747 1.74934887 
Vibrational frequencies (in cm-1) 
 26.7  32.6  42.8 133.1 152.6 181.5 202.4 208.2 226.6 236.7 240.3 275.5 301.5 324.7 
331.9 349.2 386.0 430.8 465.3 504.8 533.0 592.7 655.7 742.7 780.6 825.0 859.2 904.4 
919.3 990.7 1009.7 1020.5 1029.4 1045.1 1050.1 1065.4 1077.5 1095.4 1146.7 1173.8 
1199.6 1203.3 1219.8 1233.7 1247.8 1253.6 1257.4 1262.1 1271.6 1277.4 1283.4 1288.4 
1296.5 1300.1 1301.4 1309.0 1313.7 1338.2 1371.3 1383.3 1386.6 1408.9 1412.1 1826.4 
1849.3 2639.5 2649.8 2656.9 2660.8 2674.2 2678.5 2681.0 2681.6 2692.8 2709.1 2713.0 
2737.2 2779.6 2780.6 2782.9 2803.5  
 
 
name= MIN6 
energy (in kcal/mol)= -122.136007 
ZPE (in kcal/mol)= 145.664 
G (in kcal/mol)= 120.826 
Geometry 
C -2.58678447 -1.06140821 -0.62777699 
C -1.17762933 -0.46715555 -0.60179728 
C 1.00282886 1.45602065 -0.60698545 
C 1.76588312 0.56715094 0.33739427 
C 1.06230989 -0.66271003 0.84779820 
C 0.60605958 -0.31737544 -2.19885665 
C -0.30753293 -1.16463407 0.41603479 
C -0.11513538 -0.60482515 1.81907766 
C -0.71699024 0.71552684 2.21455934 
C -0.11826576 -1.59522575 2.96029819 
H -2.57229969 -2.11284675 -0.93996302 
H -3.22093694 -0.52367430 -1.34557215 
H -3.05525424 -1.00153819 0.35994283 
H -1.22782389 0.63661070 -0.45305635 
H 2.06927708 1.18705184 1.21942785 
H 2.72413702 0.27926111 -0.15385734 
H 1.80196680 -1.45774275 1.04764435 
H 0.66075707 -0.33758273 -3.30707889 
H 1.33928163 -0.96092394 -1.68933267 
H -0.40250559 -2.25728270 0.31931187 
H -1.78605866 0.61171995 2.44326228 
34 
 
H -0.62840514 1.48720550 1.43692334 
H -0.22699124 1.12262170 3.11017754 
H -1.13940679 -1.77237131 3.32389067 
H 0.47198799 -1.22413662 3.80854144 
H 0.29560652 -2.57006437 2.67825053 
O 0.80588229 1.04752145 -1.89520446 
O 0.64297358 2.57325804 -0.34452663 
O -0.70265654 -0.70801918 -1.92499343 
Vibrational frequencies (in cm-1) 
 71.3  97.4 111.5 120.9 126.5 141.0 167.3 172.9 224.9 241.9 303.5 324.0 359.7 397.4 
407.1 426.2 470.1 502.2 515.2 583.9 609.5 742.4 774.3 801.0 874.3 895.4 927.4 977.6 
1006.4 1009.3 1013.0 1019.3 1035.1 1063.3 1075.2 1106.9 1120.8 1140.7 1156.3 1168.3 
1174.1 1200.1 1216.9 1245.8 1264.6 1278.8 1280.8 1284.2 1286.6 1291.7 1293.0 1294.1 
1295.7 1299.3 1321.1 1327.8 1336.6 1365.4 1368.6 1389.8 1398.4 1401.4 1416.8 1516.4 
1846.2 2631.8 2643.0 2660.1 2664.2 2673.1 2676.4 2677.4 2678.6 2682.0 2684.1 2724.7 
2732.8 2745.1 2780.4 2781.5 2782.9  
 
 
name= MIN7 
energy (in kcal/mol)= -118.116632 
ZPE (in kcal/mol)= 143.76 
G (in kcal/mol)= 117.585 
Geometry 
C -2.68015066 -0.70499267 -0.71239612 
C -1.33310930 -0.70642857 -0.72521380 
C 2.04382672 1.22566190 -0.72070043 
C 2.48906596 0.49282603 0.51953386 
C 1.53941321 -0.58178054 1.01110543 
C 0.98877815 -1.58302216 -0.03977355 
C -0.47183019 -1.23584731 0.35647400 
C 0.06754379 -0.16986584 1.39258631 
C -0.33464766 1.26204435 1.11172345 
C -0.27705283 -0.53877206 2.82979048 
H -1.23365696 0.17002760 -2.46318754 
H -4.12561765 -0.55713586 -2.01019086 
H -3.32295012 -1.08050946 0.06044680 
H 1.46518004 0.67353490 -1.47231454 
H 2.67487367 1.22691559 1.33489060 
H 3.48506576 0.04361775 0.30819641 
H 2.02508139 -1.11297323 1.85543194 
H 1.26374099 -2.62486318 0.14226201 
H 1.24485234 -1.35709629 -1.07964295 
H -0.97747124 -2.08048607 0.86436233 
H -1.38034898 1.44708916 1.38930984 
H -0.25097635 1.52350682 0.04735231 
H 0.28662474 1.97206589 1.67149342 
H -0.00350953 -1.57134711 3.07155375 
H -1.35106403 -0.43107338 3.02248341 
H 0.24780430 0.11370666 3.53870557 
O -3.29933115 -0.07872006 -1.77436709 
O 2.34161381 2.38265017 -0.89321609 
O -0.62103204 -0.19317945 -1.76698261 
Vibrational frequencies (in cm-1) 
 37.7  52.7  61.9 107.5 142.1 170.8 184.9 198.2 213.7 240.0 255.1 272.7 288.9 319.0 
345.4 377.2 404.2 438.9 451.3 466.3 585.4 603.1 658.8 678.2 765.3 831.6 845.5 858.4 
934.4 936.4 997.9 1005.8 1019.4 1020.6 1051.5 1069.2 1083.3 1121.6 1130.1 1160.2 1192.1 
1203.5 1218.0 1232.7 1238.4 1255.4 1261.1 1268.7 1284.3 1287.9 1291.7 1294.5 1298.9 
1302.9 1313.7 1317.8 1336.5 1359.5 1372.6 1386.6 1406.5 1410.7 1465.2 1829.6 1844.1 
2644.3 2657.8 2663.5 2675.2 2678.4 2679.4 2680.7 2712.6 2721.1 2738.9 2754.8 2762.9 
2767.2 2779.6 2782.7 2804.3  
 
 
name= MIN8 
energy (in kcal/mol)= -85.056936 
ZPE (in kcal/mol)= 142.868 
35 
 
G (in kcal/mol)= 116.746 
Geometry 
C -1.60748015 -2.35957411 -0.70787373 
C -0.11820244 -2.35182133 -0.62151913 
C -0.78612816 1.65980531 -0.55620738 
C 0.58292917 2.32974021 -0.29607822 
C 1.55859389 1.13184192 -0.26272825 
C 0.75863280 -0.05240337 -0.84223570 
C 0.56016501 -1.21780694 0.14859085 
C -0.31040831 -0.82630694 1.28576684 
C 0.59478165 3.15564247 0.97964003 
C 0.31865072 -0.36775837 2.52067491 
H -2.06755771 -2.34679837 0.29317216 
H -1.98079755 -3.23868260 -1.24989630 
H -1.96865364 -1.45765909 -1.22914516 
H -1.50865836 2.20237658 -1.19112461 
H 0.82724555 2.98551175 -1.16435801 
H -1.90652234 0.53484857 0.64628143 
H 2.46173617 1.33571514 -0.85973023 
H 1.91195997 0.93119439 0.76123873 
H 1.19249398 -0.43408843 -1.79609986 
H 1.57252279 -1.57509418 0.46717329 
H -0.13682806 3.97265498 0.93006629 
H 0.32095059 2.55319178 1.85720937 
H 1.57992093 3.59585506 1.16698014 
H -0.09291753 -0.92950705 3.37836512 
H -0.00854152 0.68156101 2.68994600 
H 1.40981452 -0.39636561 2.59100044 
O -1.38096938 1.37431512 0.68062915 
O -0.50942035 0.45610905 -1.23875427 
O 0.56801094 -3.19571059 -1.14133619 
Vibrational frequencies (in cm-1) 
 48.8  57.3  72.2  98.6 114.1 143.8 151.9 163.8 172.6 200.0 259.7 272.4 304.2 353.7 
364.4 391.8 460.9 485.3 505.9 542.1 570.1 629.5 673.7 751.9 867.2 899.9 908.3 926.2 
960.8 975.3 988.2 1014.4 1037.5 1051.2 1079.2 1084.7 1112.2 1125.2 1134.6 1146.0 1174.8 
1189.2 1200.0 1204.6 1209.5 1224.9 1230.5 1247.3 1251.8 1265.9 1267.7 1273.0 1274.8 
1289.3 1294.7 1296.8 1306.2 1332.8 1346.4 1363.3 1367.3 1381.8 1391.8 1402.9 1849.7 
2636.8 2656.6 2661.3 2664.2 2669.4 2675.0 2675.2 2678.4 2680.5 2688.0 2709.4 2736.7 
2750.6 2763.3 2774.9 2780.2  
 
 
name= MIN9 
energy (in kcal/mol)= -77.706005 
ZPE (in kcal/mol)= 143.593 
G (in kcal/mol)= 116.632 
Geometry 
C -1.68509681 0.39502413 -0.54310416 
C -0.18605510 0.24333767 -0.64253161 
C 0.56696539 1.58363346 -0.57482978 
C 1.75351572 1.47827715 0.34263660 
C -0.94056309 -2.00974983 1.95027877 
C 1.86260234 -0.00404044 0.72229701 
C 0.49671689 -0.66839217 0.41185825 
C -0.33710151 -0.85157147 1.64516122 
C -0.46292362 0.31921918 2.56882613 
C -0.88244315 -3.24898166 1.12871201 
H -2.00857702 0.79291619 0.42520495 
H -2.18412220 -0.57431658 -0.68712244 
H -2.06813282 1.07187742 -1.32320285 
H -0.09444151 1.09372741 -3.03562400 
H 2.67005814 1.85130602 -0.15243927 
H 1.61808453 2.12614050 1.22930417 
H -1.53051739 -2.10142646 2.86255363 
H 2.14078775 -0.13870705 1.78008669 
H 2.65957908 -0.49655158 0.13605446 
36 
 
H 0.68608820 -1.66716377 -0.06179447 
H -0.42512482 1.27899685 2.03731564 
H 0.35159938 0.32425089 3.30794274 
H -1.40621303 0.30444552 3.13185810 
H -1.50252595 -4.05238917 1.54815463 
H 0.14284253 -3.64158566 1.05847043 
H -1.23799290 -3.07491217 0.10154793 
O -0.52664063 0.20418104 -2.94568412 
O 0.26759888 2.55211758 -1.21710609 
O 0.20155207 -0.36792335 -1.87498079 
Vibrational frequencies (in cm-1) 
 28.7  40.2  79.3  83.3 104.6 130.0 146.7 162.4 193.1 210.3 225.5 247.9 281.2 300.2 
319.2 355.4 412.2 475.4 486.6 519.7 535.6 594.3 630.9 718.4 799.6 823.0 857.3 897.0 
968.6 989.3 1008.8 1017.0 1040.8 1052.6 1058.6 1089.7 1091.0 1104.0 1121.8 1132.8 
1171.8 1186.5 1194.6 1223.1 1235.9 1262.0 1276.5 1279.5 1280.8 1282.8 1286.4 1289.2 
1289.5 1299.3 1303.2 1335.9 1357.2 1365.1 1383.0 1390.9 1399.2 1403.3 1415.3 1860.7 
1877.0 2652.7 2665.5 2666.7 2669.5 2671.7 2672.6 2674.7 2675.4 2686.9 2747.2 2748.7 
2752.5 2777.6 2779.2 2780.0 2842.3  
 
 
name= MIN10 
energy (in kcal/mol)= -73.514793 
ZPE (in kcal/mol)= 144.214 
G (in kcal/mol)= 114.579 
Geometry 
C -1.61383193 -1.97096314 -0.23586216 
C -0.13367926 -1.97655208 -0.46527565 
C 1.05048893 0.25042086 -0.48470964 
C 0.31077800 1.53052146 -0.08748857 
C -1.13807565 1.44849114 -0.42387636 
C 2.06473679 -1.55708169 0.73133310 
C 0.68157228 -0.99845743 0.35695134 
C -2.11735007 1.95943939 0.33547484 
C -1.86779410 2.68714974 1.61442648 
C -3.55135871 1.83941269 -0.06362673 
H -2.14271202 -2.54120546 -1.01489666 
H -2.02867236 -0.95274340 -0.22701702 
H -1.86534057 -2.43407584 0.72816856 
H 0.98242796 0.04204372 -1.57370979 
H 0.76740508 2.39683875 -0.61998750 
H 0.48087043 1.74004638 0.98900453 
H -1.35847850 0.95618108 -1.37020610 
H 2.26625351 -1.48553389 1.81099504 
H 2.24325984 -2.58872343 0.37602439 
H 0.11912093 -0.70293878 1.26906734 
H -1.25101307 3.58334012 1.44603503 
H -1.33578980 2.05754309 2.34211758 
H -2.79193389 3.02519800 2.10002833 
H -4.13804820 1.32506756 0.71100788 
H -3.69274654 1.28451501 -1.00029410 
H -4.00567190 2.83084344 -0.20875170 
O 3.02340350 -0.77272017 0.02635916 
O 2.42008791 0.51240604 -0.16331540 
O 0.38339655 -2.72827174 -1.25068625 
Vibrational frequencies (in cm-1) 
 -8.3  11.0  25.3  71.6  77.4 108.8 110.1 117.2 179.9 188.9 231.4 254.3 267.6 302.1 
355.3 419.0 438.4 485.3 542.2 575.9 597.8 646.9 713.7 824.6 878.8 946.2 949.9 964.9 
993.2 1020.9 1025.1 1034.7 1053.9 1066.0 1075.8 1095.0 1109.7 1114.2 1143.1 1152.7 
1171.2 1179.0 1215.2 1229.8 1237.5 1258.6 1261.3 1271.1 1272.8 1278.3 1280.0 1286.0 
1287.4 1291.1 1304.7 1312.7 1323.9 1342.3 1365.3 1377.1 1380.4 1399.7 1414.9 1859.4 
1869.9 2645.1 2650.6 2662.0 2667.2 2669.3 2670.3 2672.6 2675.8 2676.8 2712.5 2713.5 
2732.6 2756.5 2777.7 2778.1 2780.2  
 
 
name= MIN11 
37 
 
energy (in kcal/mol)= -72.85618 
ZPE (in kcal/mol)= 144.66 
G (in kcal/mol)= 119.962 
Geometry 
C -3.01400625 -0.37325210 0.51173687 
C -1.52602990 -0.36482064 0.53130906 
C -0.90002401 1.00697615 0.53076106 
C 0.57204075 0.97793336 0.95730571 
C 1.30377366 -0.12643072 0.18321913 
C 1.18955113 0.19825148 -1.29458903 
C -0.79282929 -1.48344969 0.52063191 
C 0.71085618 -1.51123106 0.54617572 
C 1.15084315 -1.89447556 1.97359042 
C 1.22320827 -2.58976606 -0.42400294 
H -3.40217706 0.27414148 -0.29271984 
H -3.43017761 0.00322554 1.45773999 
H -3.43365011 -1.37455464 0.34917926 
H -1.47787786 1.73546385 1.14093235 
H 0.65459134 0.81543266 2.04710430 
H 1.04370768 1.96344756 0.76358937 
H 2.38883916 -0.11313184 0.45465456 
H 0.73282297 -0.53941946 -1.96355443 
H 0.33935004 2.60518851 -1.33598558 
H -1.25975203 -2.46694262 0.52218681 
H 0.79508391 -1.16957278 2.71376940 
H 2.24083071 -1.95205081 2.05474329 
H 0.74609699 -2.87056233 2.26354533 
H 1.01593316 -3.59662103 -0.04163139 
H 2.30618575 -2.51721186 -0.56915642 
H 0.74208991 -2.52441851 -1.40589746 
O -0.56480453 2.73335120 -0.94520870 
O -0.99035530 1.38240415 -0.84884621 
O 1.58868686 1.25259676 -1.73467005 
Vibrational frequencies (in cm-1) 
 58.7 115.9 125.1 131.6 155.2 178.6 190.1 208.6 220.1 257.7 284.3 304.7 331.0 357.3 
376.9 391.5 427.5 461.3 470.4 512.4 551.2 565.3 609.0 716.8 854.2 925.7 929.9 946.5 
967.2 972.0 981.7 986.0 1021.9 1029.1 1046.0 1056.4 1073.8 1085.0 1149.8 1154.7 1180.6 
1193.4 1197.9 1219.3 1248.9 1249.9 1271.5 1276.2 1283.0 1291.8 1292.9 1297.3 1303.6 
1305.1 1313.5 1335.9 1339.7 1361.7 1380.8 1392.8 1398.3 1406.2 1414.1 1813.3 1871.9 
2649.7 2660.3 2663.9 2670.0 2673.9 2674.9 2676.5 2679.6 2687.7 2698.2 2740.8 2753.9 
2777.6 2779.7 2781.7 2801.7  
 
 
name= MIN12 
energy (in kcal/mol)= -67.991275 
ZPE (in kcal/mol)= 144.536 
G (in kcal/mol)= 119.909 
Geometry 
C -2.16818829 0.00969427 -0.29473660 
C -0.70958070 -0.24894405 -0.64573157 
C 0.05691948 1.08073286 -0.70948046 
C 1.24053894 1.33921370 0.17427953 
C 1.20905278 0.60028193 1.51987263 
C 1.37745680 -1.62357150 0.13783408 
C -0.09500970 -1.29238119 0.25495020 
C 0.86998707 -0.87291189 1.35534320 
C 0.22304004 1.29748604 2.46512247 
C 0.81329281 -1.63080354 2.65835513 
H -2.57670805 0.85680383 -0.86649974 
H -2.30805345 0.21681984 0.77041666 
H -2.78390152 -0.86384821 -0.55764998 
H -1.03193147 0.71604668 -2.93368407 
H 1.34228440 2.43425650 0.34487994 
H 2.15830505 1.06508544 -0.39377031 
H 2.23487070 0.66485865 1.97016742 
38 
 
H 1.69963201 -2.65669439 0.23776478 
H 1.98893283 -1.12742579 -0.60826739 
H -0.78892611 -2.11833398 0.45675571 
H -0.81121860 1.18513542 2.12163312 
H 0.43266095 2.37105537 2.53914470 
H 0.28126308 0.88977402 3.48044294 
H 1.72028603 -1.46829980 3.25502475 
H 0.71997641 -2.71369453 2.50591227 
H -0.04660915 -1.31971522 3.26646776 
O -1.44362783 -0.18544128 -2.85700972 
O -0.26793864 1.89145731 -1.54703172 
O -0.57367790 -0.83143131 -1.94724105 
Vibrational frequencies (in cm-1) 
 52.3  98.5 109.3 154.1 158.1 171.5 193.5 216.8 255.4 267.8 306.2 332.1 351.2 358.9 
394.0 404.1 439.4 447.8 494.2 518.4 603.8 627.1 696.6 735.5 780.7 869.9 888.0 928.0 
939.7 975.7 981.1 998.3 1010.4 1035.9 1055.0 1059.7 1089.9 1101.4 1113.6 1139.2 1167.7 
1170.5 1204.8 1221.7 1228.7 1275.3 1275.6 1281.2 1283.6 1285.9 1290.6 1291.7 1295.4 
1298.6 1304.7 1309.5 1358.8 1374.3 1378.8 1396.7 1400.1 1409.9 1424.2 1497.7 1821.4 
2646.2 2662.3 2671.6 2672.6 2674.9 2675.6 2678.0 2697.2 2710.5 2732.9 2750.1 2777.4 
2781.0 2781.3 2787.5 2804.9  
 
 
name= MIN13 
energy (in kcal/mol)= -69.265849 
ZPE (in kcal/mol)= 146.645 
G (in kcal/mol)= 122.272 
Geometry 
C -2.78580138 -0.21432300 -0.89874267 
C -1.26798239 -0.24201248 -0.84577153 
C 0.35176582 1.35209489 -0.88875297 
C 1.61001672 0.97008221 -0.10883293 
C 1.51015404 -0.33388001 0.70306899 
C 0.84827899 -1.45773390 -0.12663119 
C -0.68204529 -1.44392761 -0.11065155 
C 0.87554287 -0.20321676 2.06874616 
C 0.41370067 1.13661090 2.53260319 
C 0.76895920 -1.27167631 2.86778097 
H -3.19539585 -1.15457025 -1.28405033 
H -3.14142331 0.59882446 -1.54869165 
H -3.20475312 -0.03650306 0.10087766 
H 0.25394182 2.43785297 -1.09340426 
H 1.90067460 1.80578087 0.55602801 
H 2.44390299 0.86931419 -0.83827758 
H 2.57486803 -0.65785303 0.89289108 
H 1.19779880 -2.43778744 0.25535393 
H 1.20945832 -1.39954793 -1.17499778 
H -1.06358683 -2.37633774 -0.57130015 
H -0.07141368 1.09463719 3.51722242 
H -0.32626758 1.56588278 1.83699822 
H 1.24675264 1.84693376 2.61585447 
H -1.04994441 -1.44272012 0.93712517 
H 0.34431956 -1.23654058 3.85587328 
H 1.09379805 -2.26093969 2.59795617 
O 0.38375625 0.66464979 -2.14795679 
O -0.83945046 0.97378670 -0.24442856 
O -0.78779670 -0.16584940 -2.18994070 
Vibrational frequencies (in cm-1) 
 43.3  89.0 105.1 109.9 164.4 168.8 224.3 233.9 294.9 328.1 343.4 374.4 393.1 423.7 
443.1 454.2 534.6 574.8 608.3 663.6 693.7 779.9 823.1 870.6 901.1 911.9 955.0 960.7 
974.2 997.4 997.5 1012.9 1032.1 1042.9 1057.1 1078.1 1091.7 1123.2 1149.6 1162.8 1173.0 
1196.0 1211.2 1227.7 1245.2 1254.7 1257.5 1274.6 1276.0 1281.3 1288.0 1290.4 1298.9 
1311.7 1314.9 1332.7 1339.4 1350.5 1363.2 1383.1 1388.8 1393.8 1403.5 1410.3 1840.0 
2650.9 2653.9 2662.5 2663.1 2665.3 2670.9 2673.5 2674.4 2678.6 2728.0 2733.9 2735.1 
2738.8 2777.0 2780.6 2796.9  
 
39 
 
 
name= MIN14 
energy (in kcal/mol)= -67.095323 
ZPE (in kcal/mol)= 144.539 
G (in kcal/mol)= 119.942 
Geometry 
C -2.02280239 -0.30946006 -0.71177268 
C -0.50651568 -0.29397551 -0.69043298 
C 0.07411337 1.14371999 -0.68361937 
C 1.03365944 1.55779290 0.41107534 
C 1.41470644 0.36878015 1.29044490 
C 1.67331110 -0.85703399 0.35940934 
C 0.13265086 -1.12436663 0.42772123 
C 0.11636922 -0.36097420 1.81207544 
C -1.06326416 0.50430563 2.20110250 
C 0.41852193 -1.31901645 2.96150672 
H -2.43548587 0.58838728 -1.19337701 
H -2.46654819 -0.39868691 0.28374494 
H -2.38277271 -1.16874620 -1.30247222 
H -0.44513666 0.49654022 -3.07509249 
H 0.58361893 2.37441826 1.01188033 
H 1.93817562 2.01085548 -0.04764647 
H 2.17330608 0.60034950 2.03803226 
H 2.28527197 -1.64405509 0.80454986 
H 2.08825667 -0.64051459 -0.62599023 
H -0.20089458 -2.16205279 0.43941229 
H -0.82325350 1.11077249 3.08525273 
H -1.93734800 -0.10849835 2.45936922 
H -1.37812018 1.20088051 1.41731342 
H -0.43238486 -1.98293868 3.15519807 
H 0.62930182 -0.77254315 3.88811663 
H 1.28546132 -1.95843466 2.76096482 
O -0.72137748 -0.45520581 -3.00118483 
O -0.19783643 1.88892795 -1.59286253 
O 0.02177912 -0.89439483 -1.87921932 
Vibrational frequencies (in cm-1) 
 34.1  91.8 112.1 147.7 170.9 190.4 211.8 243.6 262.8 290.8 305.2 331.2 375.3 381.1 
411.9 423.6 441.7 480.7 518.3 559.3 618.5 637.3 728.0 759.8 808.3 883.2 929.3 939.7 
953.9 992.7 998.9 1003.6 1012.1 1014.2 1018.6 1056.7 1078.0 1086.6 1103.4 1119.5 1151.3 
1176.2 1188.5 1194.0 1222.3 1231.7 1254.1 1269.9 1276.3 1277.7 1282.0 1286.8 1290.6 
1291.9 1299.4 1300.2 1315.4 1318.9 1353.8 1377.0 1404.0 1408.9 1415.9 1422.4 1836.3 
2654.3 2660.2 2670.1 2672.4 2674.3 2675.8 2679.2 2688.0 2739.2 2746.9 2750.8 2766.3 
2777.6 2780.7 2782.7 2815.9  
 
 
name= MIN15 
energy (in kcal/mol)= -67.145062 
ZPE (in kcal/mol)= 144.639 
G (in kcal/mol)= 120.644 
Geometry 
C -2.11540543 -0.05274274 -0.54989060 
C -0.60989928 -0.19095407 -0.65121565 
C 0.12007133 1.17692838 -0.59869712 
C 1.32277301 1.34214299 0.30645670 
C 1.59954889 0.07242045 1.10714726 
C 1.55143549 -1.13948253 0.12558648 
C 0.00558090 -1.16030394 0.36437898 
C 0.26368175 -0.45978035 1.75805754 
C -0.71306662 0.56570672 2.29363749 
C 0.52987361 -1.49393148 2.84841359 
H -2.47743350 0.83776093 -1.08609200 
H -2.47057511 0.00743062 0.48276133 
H -2.60827107 -0.91985757 -1.01835234 
H -0.69418023 0.70619594 -3.01028795 
H 1.16817155 2.21227858 0.97625920 
40 
 
H 2.20491620 1.61315071 -0.31215913 
H 2.46388486 0.14743670 1.76660748 
H 2.07018201 -2.03271582 0.48002727 
H 1.88785349 -0.95228945 -0.89493665 
H -0.48917597 -2.13127345 0.39024528 
H -1.63939810 0.08873356 2.64051487 
H -1.00178963 1.33114635 1.56596058 
H -0.28124022 1.09770189 3.15251653 
H 0.93541388 -1.02106436 3.75049106 
H 1.24686497 -2.26128139 2.53648077 
H -0.39311075 -2.01291064 3.13368746 
O -1.03488127 -0.22463582 -2.94322171 
O -0.24397913 2.07204502 -1.31983420 
O -0.23044780 -0.76092708 -1.90975508 
Vibrational frequencies (in cm-1) 
 73.8 126.7 130.7 158.3 170.7 185.8 207.9 232.7 269.5 292.1 299.1 323.9 369.3 380.2 
405.0 417.0 438.4 477.9 517.8 564.0 607.8 638.2 727.5 757.3 809.3 884.5 927.6 940.2 
951.2 989.3 1001.3 1007.9 1012.6 1014.6 1019.8 1056.8 1077.6 1087.6 1102.4 1121.1 
1153.2 1178.9 1189.8 1193.5 1223.6 1229.7 1256.2 1269.1 1275.8 1280.6 1283.2 1287.0 
1289.3 1292.1 1298.9 1300.4 1311.4 1317.7 1354.7 1376.6 1404.3 1407.2 1412.4 1418.5 
1839.8 2655.4 2662.1 2669.0 2673.1 2675.0 2676.0 2679.2 2687.9 2739.8 2746.9 2751.3 
2766.4 2778.1 2780.8 2782.9 2833.2  
 
 
name= MIN16 
energy (in kcal/mol)= -66.711203 
ZPE (in kcal/mol)= 144.714 
G (in kcal/mol)= 120.083 
Geometry 
C -2.01746056 -0.33063203 -0.65414717 
C -0.50115199 -0.26986462 -0.69467407 
C 0.02881848 1.18640945 -0.63862932 
C 0.97197755 1.59880067 0.47060397 
C 1.40711700 0.39216676 1.29865275 
C 1.72052659 -0.77697584 0.31231015 
C 0.19689619 -1.12235072 0.37342445 
C 0.14686483 -0.42214027 1.78915418 
C -1.08372062 0.35534877 2.20419146 
C 0.49913091 -1.40792227 2.89968246 
H -2.47814037 0.62302478 -0.37323070 
H -2.38032294 -1.09807053 0.03951376 
H -2.42367911 -0.58932228 -1.64863398 
H 0.49435575 2.37287065 1.10450704 
H -1.38361553 1.12512202 1.48669855 
H 1.85558072 2.10507296 0.02563598 
H 2.15665870 0.62484878 2.05480863 
H 2.11821604 -0.49835774 -0.66456712 
H -0.46440920 0.67499655 -2.99279683 
H -0.08313952 -2.17543961 0.33709737 
H -1.94578706 -0.31186317 2.33617571 
H -0.91741670 0.86630242 3.16216964 
H -0.32569715 -2.10694721 3.08274058 
H 0.70432553 -0.88567491 3.84150357 
H 2.37244390 -1.55222246 0.72026192 
H 1.38462338 -2.00910465 2.66554189 
O -0.69316378 -0.29142710 -3.02242809 
O -0.26548816 1.95164184 -1.52484006 
O 0.01873587 -0.80938256 -1.91371273 
Vibrational frequencies (in cm-1) 
 23.9  77.0 141.2 170.1 188.9 194.1 218.5 240.0 265.8 300.2 317.4 332.2 379.6 388.0 
413.7 430.0 449.4 481.9 525.4 562.2 621.1 643.3 728.6 760.7 808.6 883.5 932.3 939.7 
953.8 991.8 999.8 1005.9 1012.6 1013.7 1019.0 1057.7 1079.1 1087.5 1103.0 1120.3 1150.3 
1176.0 1189.3 1194.1 1223.5 1233.8 1248.3 1267.7 1276.2 1278.9 1281.5 1284.9 1288.2 
1292.9 1299.2 1300.1 1315.6 1318.2 1353.5 1376.2 1405.3 1412.4 1420.0 1438.7 1833.9 
41 
 
2649.8 2654.1 2670.6 2673.5 2674.5 2675.8 2679.4 2688.1 2739.3 2746.0 2750.7 2766.4 
2774.7 2781.3 2783.1 2801.7  
 
 
name= MIN17 
energy (in kcal/mol)= -65.843015 
ZPE (in kcal/mol)= 144.382 
G (in kcal/mol)= 120.055 
Geometry 
C -2.20020184 -0.08376334 -0.66936780 
C -0.68207237 -0.23118933 -0.70733362 
C 0.03628671 1.13991396 -0.70082892 
C 1.14443171 1.39154536 0.30121526 
C 1.39696873 0.17230919 1.18556522 
C 1.44401571 -1.08506397 0.26437306 
C -0.11333087 -1.13110835 0.39284052 
C 0.03492333 -0.36783957 1.77057317 
C -0.99527942 0.65396691 2.20377418 
C 0.25253391 -1.35263337 2.91710263 
H -2.52996131 0.77688638 -1.27024942 
H -2.58661203 0.04084428 0.34629727 
H -2.68767955 -0.97562068 -1.08961923 
H 0.32421837 0.29155031 -3.19434875 
H 0.89690564 2.28441132 0.91052146 
H 2.06905302 1.66794335 -0.25010056 
H 2.21182563 0.30687233 1.89648372 
H 1.95546612 -1.94748409 0.69559496 
H 1.84735580 -0.93970158 -0.73919836 
H -0.58241921 -2.11356946 0.43148715 
H -1.23444710 1.39601430 1.43540682 
H -0.63887973 1.21389778 3.07960192 
H -1.93701721 0.16933544 2.49307085 
H 0.58274274 -0.83655183 3.82603549 
H 1.00954152 -2.10954617 2.68355678 
H -0.67360026 -1.88771021 3.15700219 
O 0.71170140 -0.36939923 -2.56319547 
O -0.28327200 1.98061953 -1.50198173 
O -0.47774064 -0.87166707 -1.97192407 
Vibrational frequencies (in cm-1) 
 57.2  97.8 108.4 165.2 174.0 182.8 197.3 223.1 271.7 283.8 298.0 334.3 355.8 379.9 
404.4 418.4 437.7 491.4 516.2 550.9 589.9 640.6 717.3 759.1 810.2 885.9 928.6 941.8 
950.9 977.6 1000.5 1004.7 1013.5 1018.6 1030.5 1052.8 1078.4 1087.7 1100.4 1121.9 
1162.9 1177.2 1188.4 1199.9 1201.6 1229.5 1243.6 1265.9 1276.5 1279.2 1283.4 1287.8 
1288.4 1296.5 1299.8 1303.8 1314.7 1318.6 1343.9 1356.1 1380.2 1402.1 1407.1 1416.2 
1843.8 2655.0 2664.5 2669.4 2672.0 2673.3 2675.6 2679.8 2687.5 2738.6 2748.7 2752.3 
2768.2 2776.8 2780.6 2782.7 2845.0  
 
 
name= MIN18 
energy (in kcal/mol)= -65.456692 
ZPE (in kcal/mol)= 144.253 
G (in kcal/mol)= 117.146 
Geometry 
C -3.23091010 -1.17281851 -0.83902183 
C -1.73409593 -1.14540597 -0.75999623 
C 1.56540206 1.70859491 -0.73559128 
C 2.07361210 0.48182821 -0.02377780 
C 1.00251815 -0.01086011 0.91133454 
C 0.42657873 -1.35623455 0.56105274 
C -1.05300583 -1.34423183 0.37419145 
C 0.64134544 0.68970346 2.00143812 
C 1.26799522 1.99144630 2.38813412 
C -0.44643579 0.24204961 2.92119157 
H -3.60232211 -0.97822138 -1.85760540 
H -3.67515743 -0.41281286 -0.18130146 
42 
 
H -3.62026904 -2.15585689 -0.53659976 
H 1.83863544 2.69205067 -0.33528544 
H 3.01200847 0.68716564 0.53048489 
H 2.34630947 -0.30210087 -0.76648529 
H 0.31043438 0.05847169 -2.06175888 
H 0.69058895 -2.07468453 1.37318018 
H 0.91792573 -1.78324333 -0.34256465 
H -1.61332151 -1.54524907 1.28702154 
H 0.64695986 2.83701609 2.05851006 
H 2.27515490 2.12952004 1.97781556 
H 1.37068330 2.07938290 3.47999795 
H -1.43127545 0.38568840 2.44746578 
H -0.46385197 0.79537762 3.86763513 
H -0.35810954 -0.82456303 3.17272990 
O 0.09536764 -0.90950464 -2.16456662 
O 0.86762823 1.63035906 -1.72102413 
O -1.31366624 -0.88983820 -2.03227017 
Vibrational frequencies (in cm-1) 
 20.3  64.6  81.4  87.7 104.4 105.9 119.8 154.4 164.1 200.8 240.8 263.4 307.0 324.7 
358.8 382.1 436.3 451.9 475.2 516.3 552.0 607.0 648.5 694.9 749.5 818.3 902.3 906.7 
964.1 974.5 984.5 1002.8 1027.5 1034.4 1038.0 1060.7 1064.5 1083.3 1110.7 1143.3 1165.3 
1217.0 1238.8 1247.9 1272.2 1275.5 1276.3 1279.3 1285.0 1288.8 1291.9 1300.6 1314.5 
1318.3 1325.5 1333.8 1353.8 1384.0 1397.2 1407.0 1414.1 1444.7 1823.7 1863.4 1897.6 
2642.3 2645.8 2663.1 2663.6 2665.8 2666.9 2671.0 2672.1 2674.9 2727.7 2733.2 2747.8 
2757.9 2776.1 2776.3 2777.8  
 
 
name= MIN19 
energy (in kcal/mol)= -64.80604 
ZPE (in kcal/mol)= 143.674 
G (in kcal/mol)= 118.117 
Geometry 
C -2.32837554 0.01376643 -0.86780937 
C -0.82342527 -0.19462742 -0.97188590 
C -0.07962860 1.16173835 -0.97359857 
C 0.76639579 1.31446841 0.26888953 
C 0.68961052 -0.02215579 0.99592196 
C 1.24692578 -1.19717605 0.21823408 
C -0.24420332 -0.95127158 0.20775191 
C 0.71262204 0.06363710 2.50511851 
C -0.64548944 0.56070607 3.02364414 
C 1.05420879 -1.27393068 3.17226290 
H -2.68942669 0.69600609 -1.65164589 
H -2.60660835 0.43846299 0.10429168 
H -2.86946257 -0.93481076 -0.98473731 
H 0.46458253 0.08089805 -3.35043623 
H 0.39407133 2.15343364 0.88758338 
H 1.80871106 1.58184836 0.00767861 
H 1.50166537 0.80485142 2.79834035 
H 1.63646604 -2.06786962 0.73671459 
H 1.83116150 -1.02348693 -0.68483129 
H -0.90872814 -1.65699499 0.69464740 
H -1.44838267 -0.13896903 2.76667670 
H -0.90962782 1.53547077 2.60139752 
H -0.63738232 0.66673005 4.11387360 
H 0.34401922 -2.05898664 2.89155512 
H 2.05945982 -1.61333661 2.89779688 
H 1.02927780 -1.18630760 4.26436024 
O 0.66068241 -0.62142901 -2.67744202 
O -0.17200158 1.96734258 -1.85548458 
O -0.65557062 -0.87889778 -2.20309219 
Vibrational frequencies (in cm-1) 
 45.8  64.1  92.3  99.6 154.4 163.7 174.1 183.2 218.6 244.1 254.9 303.5 320.0 335.8 
356.3 410.2 430.8 469.2 506.7 554.6 575.1 584.2 629.4 773.3 786.9 869.4 880.8 956.4 
960.1 976.0 981.0 987.2 1007.3 1012.5 1025.9 1034.2 1052.4 1117.7 1124.5 1153.0 1170.7 
43 
 
1174.2 1179.1 1190.6 1213.3 1243.6 1275.4 1278.9 1282.9 1283.6 1292.4 1295.4 1300.0 
1303.8 1306.3 1307.6 1313.2 1331.6 1347.1 1381.8 1390.5 1399.2 1405.9 1478.9 1882.2 
2660.6 2668.4 2672.1 2673.9 2675.9 2677.6 2679.4 2703.3 2704.7 2745.0 2771.2 2777.7 
2781.4 2782.2 2783.2 2847.1  
 
 
name= MIN20 
energy (in kcal/mol)= -63.961618 
ZPE (in kcal/mol)= 142.891 
G (in kcal/mol)= 114.818 
Geometry 
C -3.32561399 -1.83068110 -0.10834961 
C -1.82247377 -1.84297838 -0.11006542 
C 2.21896418 1.66369490 -0.10834299 
C 1.47300178 0.55661723 -0.12463536 
C 0.63252291 0.15276150 1.02446034 
C 0.37704883 -1.37737700 1.13874263 
C -1.15264096 -1.15818939 1.04526465 
C -0.92054266 0.38640743 0.85019520 
C -1.33144173 0.93045288 -0.50475745 
C -1.52538680 1.21615739 1.97149030 
H -3.72602286 -2.04948625 -1.10952504 
H -3.73253011 -0.86636725 0.21598258 
H -3.71659194 -2.60381474 0.56743001 
H 2.32438539 2.38106142 0.70117082 
H 1.45457731 -0.10668647 -0.99032152 
H 2.47419288 1.67020302 -2.85298060 
H 1.00339264 0.58358080 1.97269383 
H 0.71912588 -1.82811465 2.07168173 
H 0.79126434 -1.96685389 0.30889928 
H -1.67833055 -1.39183956 1.98699646 
H -2.42015117 0.99495329 -0.60636409 
H -0.95880619 0.30301754 -1.32745769 
H -1.21018768 2.26439262 1.90066155 
H -1.22724050 0.85206307 2.96133892 
H -2.62088502 1.20148305 1.93353599 
O 3.03857907 1.19222546 -2.19647672 
O 3.00979828 2.12788466 -1.11909209 
O -1.20379323 -2.39621401 -0.98444241 
H -0.92421038 1.93675209 -0.66417987 
Vibrational frequencies (in cm-1) 
 25.9  29.5  42.1  68.9  81.4 133.3 161.5 163.0 177.2 196.4 204.3 224.1 262.7 286.4 
319.7 328.4 389.8 410.2 448.3 471.3 567.6 598.5 659.6 686.6 820.4 832.8 902.1 923.4 
952.9 963.1 986.8 997.6 1002.8 1014.3 1032.8 1040.9 1046.8 1092.5 1116.3 1127.4 1156.8 
1168.9 1204.9 1235.5 1255.3 1263.0 1272.8 1274.1 1277.3 1283.4 1289.0 1298.4 1300.6 
1305.5 1313.9 1320.3 1333.5 1345.2 1353.1 1372.7 1381.4 1402.7 1405.1 1853.9 1861.0 
2667.5 2669.7 2676.7 2676.8 2678.2 2679.5 2681.2 2719.4 2727.6 2729.5 2755.4 2760.9 
2779.8 2780.9 2782.9 2869.4  
 
 
name= MIN21 
energy (in kcal/mol)= -64.089796 
ZPE (in kcal/mol)= 143.052 
G (in kcal/mol)= 116.068 
Geometry 
C -3.46222544 -0.52940208 -0.93530088 
C -1.96536907 -0.64713191 -0.91483040 
C 1.65070023 0.58597006 -0.79752055 
C 1.68249826 0.19285054 0.47892909 
C 0.66879112 -0.69613430 1.09128806 
C 0.06423627 -1.78433884 0.15516051 
C -1.35696291 -1.20056779 0.34003851 
C -0.78054414 -0.10750339 1.31989404 
C -0.99199118 1.33131717 0.89858145 
C -1.26452897 -0.31559133 2.74910906 
44 
 
H -3.80358171 0.07963142 -1.78589490 
H -3.84975849 -0.07243554 -0.01689091 
H -3.92841584 -1.51868055 -1.03942303 
H 0.87916415 0.36888130 -1.54434973 
H 2.48444353 0.51432254 1.14228339 
H 4.34755520 1.07157481 -0.90897520 
H 1.07033187 -1.13530427 2.02574431 
H 0.18402212 -2.80539565 0.52362753 
H 0.43428731 -1.75691358 -0.87603541 
H -2.04901789 -1.89605089 0.84241978 
H -2.03844111 1.63748958 1.00259478 
H -0.69736581 1.50940379 -0.14510494 
H -0.38321458 2.01151004 1.51029067 
H -1.12324964 -1.34806636 3.08764907 
H -2.32964065 -0.07907066 2.85026660 
H -0.71798220 0.33281662 3.44602098 
O 3.65270187 1.68321091 -0.56144018 
O 2.57738231 1.34629113 -1.44036673 
O -1.30200525 -0.32205869 -1.86966406 
Vibrational frequencies (in cm-1) 
 36.0  59.6  59.8  89.9  99.7 143.6 160.6 169.7 177.9 199.5 216.5 224.9 237.4 278.9 
329.2 342.9 374.5 398.0 458.4 537.9 574.8 597.6 677.7 701.1 814.8 827.4 908.9 916.6 
933.2 959.1 984.1 996.6 1005.3 1015.4 1031.7 1042.3 1048.9 1090.9 1103.9 1124.5 1154.2 
1168.4 1203.7 1227.8 1240.6 1260.5 1263.4 1273.7 1283.0 1285.0 1294.6 1298.2 1299.0 
1305.6 1316.5 1324.5 1343.2 1350.6 1356.9 1371.0 1381.1 1404.6 1405.6 1847.3 1860.8 
2664.8 2670.3 2675.5 2676.0 2678.1 2681.2 2682.1 2686.3 2720.2 2731.6 2757.6 2762.0 
2780.0 2780.7 2782.7 2867.3  
 
 
name= MIN22 
energy (in kcal/mol)= -63.739197 
ZPE (in kcal/mol)= 142.936 
G (in kcal/mol)= 115.157 
Geometry 
C -3.09738149 -1.99123086 -0.07403866 
C -1.59515007 -1.94255009 -0.06912165 
C 1.88889306 1.86151528 -0.26011301 
C 1.50303422 0.59123205 -0.11747166 
C 0.76291480 0.12204968 1.07569521 
C 0.58651358 -1.41874598 1.18238403 
C -0.95408164 -1.27799271 1.11494000 
C -0.80754321 0.28288446 0.98012813 
C -1.30457842 0.86384171 -0.33032522 
C -1.39835106 1.03368319 2.16237119 
H -3.48573601 -2.10303052 -1.09744188 
H -3.54630970 -1.09207681 0.36241267 
H -3.45585504 -2.85770118 0.49868826 
H 1.77601528 2.67323901 0.45317356 
H 1.69764024 -0.15382824 -0.88957944 
H 1.95456365 1.60443644 -2.95423294 
H 1.16901414 0.56249357 2.00459619 
H 0.96247348 -1.85534613 2.10978571 
H 1.01843916 -1.98465144 0.34592876 
H -1.45856705 -1.58047659 2.04789953 
H -2.39731985 0.84943759 -0.39655934 
H -0.91100551 0.31027813 -1.19551647 
H -0.98091081 1.90583550 -0.44715395 
H -1.12369193 2.09540897 2.13301878 
H -1.04901888 0.63390058 3.12135231 
H -2.49315884 0.98047091 2.16392530 
O 2.71555146 1.41066654 -2.35195544 
O 2.50431260 2.40451503 -1.35103319 
O -0.95335686 -2.42722461 -0.96737603 
Vibrational frequencies (in cm-1) 
45 
 
 27.5  35.5  43.0  74.2  83.7 131.7 162.6 178.5 180.2 203.1 210.6 230.5 265.0 292.2 
317.9 331.7 390.6 407.7 447.3 477.4 567.3 597.4 662.5 689.7 821.4 828.1 901.7 919.1 
950.4 962.0 986.3 998.3 1002.3 1014.2 1033.9 1040.3 1048.1 1093.6 1114.7 1124.0 1157.0 
1164.7 1205.0 1234.4 1255.0 1261.9 1269.1 1272.9 1276.6 1282.0 1289.4 1298.6 1301.6 
1306.3 1308.0 1319.0 1337.4 1345.4 1354.0 1369.3 1380.9 1401.9 1404.1 1853.2 1859.3 
2667.3 2669.4 2676.5 2676.8 2678.0 2679.6 2681.1 2719.8 2728.2 2730.3 2754.3 2760.5 
2779.5 2780.8 2782.8 2867.3  
 
 
name= MIN23 
energy (in kcal/mol)= -64.869036 
ZPE (in kcal/mol)= 144.228 
G (in kcal/mol)= 119.67 
Geometry 
C -2.05140777 -0.56280150 -0.57811403 
C -0.54580338 -0.38050079 -0.64097425 
C -0.16449502 1.12002328 -0.69682335 
C 0.99795051 1.60820792 0.15132809 
C 1.51458086 0.51794209 1.08521452 
C 1.74695054 -0.76819843 0.23319861 
C 0.23492865 -1.09375782 0.47377383 
C 0.31106349 -0.22298281 1.78917715 
C -0.88167769 0.59982497 2.22627673 
C 0.77534615 -1.07024606 2.97216393 
H -2.54124958 -0.01396395 -1.39911179 
H -2.48099765 -0.18441412 0.35569296 
H -2.32792190 -1.61987236 -0.66251702 
H -1.20606534 -1.12182355 -3.24083468 
H 0.68302140 2.50575027 0.72114857 
H 1.80732803 1.96344122 -0.52038253 
H 2.32742018 0.84352942 1.73440634 
H 2.43794233 -1.48890440 0.67321515 
H 2.05231999 -0.61011438 -0.80320262 
H -0.04294304 -2.13908952 0.59935427 
H -1.26304551 1.27800985 1.45574340 
H -0.62543986 1.22752091 3.09091783 
H -1.71538516 -0.04681743 2.53051412 
H 1.05855924 -0.43999702 3.82323647 
H 1.64380648 -1.69267110 2.73009145 
H -0.02021895 -1.74473732 3.30980522 
O -0.58369783 -0.40873825 -2.95321593 
O -0.79010229 1.88419233 -1.38149321 
O -0.02151676 -1.02280406 -1.80549518 
Vibrational frequencies (in cm-1) 
 56.8  81.8 134.9 151.9 166.2 179.7 187.3 220.0 233.1 267.7 281.9 298.1 321.3 380.9 
398.6 411.8 433.8 478.2 508.1 565.6 596.5 640.6 727.3 757.4 810.2 886.1 926.5 939.7 
949.0 988.1 1002.5 1009.1 1014.0 1018.9 1026.3 1055.5 1075.5 1087.3 1096.4 1121.7 
1155.2 1179.1 1189.4 1195.4 1216.6 1228.0 1250.4 1271.6 1279.7 1281.8 1285.7 1288.7 
1290.1 1293.7 1298.2 1301.0 1309.7 1319.2 1352.1 1356.5 1376.6 1399.3 1407.2 1418.9 
1852.1 2657.7 2664.2 2668.5 2673.5 2675.3 2678.3 2679.6 2687.0 2740.6 2747.9 2751.5 
2765.2 2778.9 2781.2 2782.9 2873.9  
 
 
name= MIN24 
energy (in kcal/mol)= -64.484117 
ZPE (in kcal/mol)= 144.74 
G (in kcal/mol)= 120.187 
Geometry 
C -3.47057837 0.43920669 0.93467329 
C -1.13848504 0.55215117 0.58503232 
C -0.03510629 1.56258276 0.37203415 
C 1.28058840 0.90945760 0.82362111 
C 1.38362831 -0.13024523 -0.31726961 
C 2.80598647 -0.54788087 -0.64347160 
C -0.95305841 -0.75733296 0.37682661 
46 
 
C 0.38195104 -1.30624388 -0.06129079 
C 0.91526863 -2.23962330 1.03612766 
C 0.17787965 -2.09670087 -1.36188839 
H -4.22849064 1.18911260 1.19518015 
H -3.45307472 -0.36810760 1.67195301 
H -3.64346443 0.05147536 -0.07494565 
H -0.25001329 2.57157436 0.76504819 
H 1.23892647 0.46395642 1.82525747 
H 2.12073847 1.62048302 0.81303901 
H 3.30736588 -0.98291386 0.22736627 
H 2.83398458 -1.28671227 -1.45471224 
H 3.39885340 0.31433720 -0.98045877 
H -1.73284562 -1.49584277 0.49945299 
H 1.08094954 -1.70365979 1.97622757 
H 1.85890603 -2.71000779 0.74237992 
H 0.20163903 -3.04488030 1.24505649 
H -0.19088702 -1.43994328 -2.16229901 
H -0.55791342 -2.89653111 -1.23030108 
H 1.10757859 -2.55606135 -1.70968235 
O 0.91609720 0.57592310 -1.47664255 
O 0.14128417 1.71823672 -1.03007646 
O -2.26479250 1.19170929 0.98534161 
Vibrational frequencies (in cm-1) 
 58.7  97.7 123.0 145.3 170.6 182.7 187.8 199.1 226.0 252.2 295.8 305.6 324.6 361.9 
379.1 400.0 464.1 508.6 535.1 573.9 613.1 675.0 754.9 773.9 909.3 916.4 938.4 952.0 
967.7 975.7 989.3 991.9 1020.8 1032.2 1050.3 1074.1 1075.1 1097.2 1131.5 1148.9 1173.4 
1199.7 1200.7 1219.4 1226.9 1241.0 1275.3 1282.2 1285.4 1288.0 1290.4 1294.1 1296.5 
1299.5 1305.6 1308.7 1313.9 1324.4 1341.6 1368.6 1385.7 1394.0 1399.7 1410.5 1864.7 
2652.5 2658.5 2670.4 2671.7 2676.7 2678.8 2679.1 2681.3 2682.1 2707.7 2746.6 2756.9 
2772.6 2779.7 2780.6 2782.2  
 
 
name= MIN25 
energy (in kcal/mol)= -61.051396 
ZPE (in kcal/mol)= 142.015 
G (in kcal/mol)= 114.098 
Geometry 
C -2.14815012 -2.51352724 0.40162591 
C -0.64920834 -2.58438803 0.42283943 
C -0.21317627 2.64352841 -0.55189325 
C 0.32646278 1.56520074 0.22506296 
C 0.66823885 0.38212785 -0.67174891 
C -0.54783347 -0.47191860 -1.12134961 
C 0.11750694 -1.75201794 -0.56337112 
C 1.30121185 -0.88637589 0.01418336 
C 1.38082867 -0.85113427 1.52639784 
C 2.64749643 -1.26210923 -0.58435291 
H -2.50861515 -1.63449756 0.95435105 
H -2.59029898 -3.39674970 0.88985210 
H -2.55007799 -2.46049174 -0.61692314 
H -1.85722057 5.21903181 0.01052055 
H -0.38783486 1.26766221 1.03574432 
H 1.23963496 1.90546403 0.77914956 
H 1.28096292 0.72419070 -1.52709726 
H -0.71963113 -0.48370914 -2.20108952 
H -1.49152480 -0.19616300 -0.64152577 
H 0.46693181 -2.43095389 -1.36921743 
H 2.12632684 -0.13079398 1.88004796 
H 1.67367707 -1.83972150 1.92084863 
H 0.42127232 -0.61037585 1.99655702 
H 3.42880569 -0.55047563 -0.29226315 
H 2.62339876 -1.29231467 -1.67925510 
H 2.96650936 -2.25580917 -0.24040004 
O -1.47369844 4.46528327 0.41983284 
O -0.78064577 3.62192669 -0.77701041 
47 
 
O -0.07687740 -3.32800909 1.18196421 
Vibrational frequencies (in cm-1) 
 21.8  36.0  41.3  73.1  79.4 141.5 164.0 190.5 195.1 211.1 231.8 247.9 263.9 282.5 
326.6 366.4 412.9 430.6 472.6 493.6 501.2 514.9 592.3 625.1 665.5 808.6 861.5 896.4 
937.7 938.5 994.2 1000.3 1008.5 1017.7 1025.5 1043.4 1055.7 1066.2 1089.6 1110.3 1131.4 
1155.3 1172.4 1198.7 1220.9 1249.8 1261.9 1263.0 1266.7 1275.1 1285.6 1290.1 1292.7 
1296.5 1300.7 1304.8 1321.1 1330.4 1348.1 1359.5 1380.7 1402.5 1405.3 1841.5 2112.0 
2627.0 2658.2 2665.7 2673.4 2675.0 2677.4 2681.6 2683.2 2710.6 2715.1 2725.5 2764.0 
2778.5 2779.4 2782.0 2841.8  
 
 
name= MIN26 
energy (in kcal/mol)= -65.152547 
ZPE (in kcal/mol)= 146.545 
G (in kcal/mol)= 122.57 
Geometry 
C -3.35186218 0.47616890 0.54254561 
C -0.98504235 0.48092037 0.50904081 
C 0.17128487 1.44655781 0.52850438 
C 1.42622643 0.69844251 1.00117918 
C 1.64133632 -0.46427089 0.01561597 
C 1.73664355 0.17203296 -1.38255250 
C -0.85551092 -0.83792599 0.32517700 
C 0.48526547 -1.49818326 0.15805103 
C 0.75181710 -2.35742636 1.41378453 
C 0.42809790 -2.43033278 -1.06480698 
H -4.10154659 1.26567357 0.68380956 
H -3.46062407 -0.30363781 1.30169419 
H -3.41845105 0.05932765 -0.46792697 
H -0.04333901 2.36706701 1.11731549 
H 1.30461724 0.33477592 2.03553142 
H 2.29909497 1.37467799 1.00915052 
H 2.60298923 -0.97931165 0.23701782 
H 1.78129237 -0.56827135 -2.20049803 
H 2.61528778 0.83665054 -1.45534950 
H -1.70049461 -1.51388259 0.29507849 
H 0.79339241 -1.74153218 2.31749054 
H 1.69530648 -2.90409091 1.33143895 
H -0.04475001 -3.09400545 1.56314072 
H 0.05289168 -1.89866843 -1.94795378 
H -0.25211621 -3.27103727 -0.88841437 
H 1.41111636 -2.84629455 -1.30169085 
O 0.55851993 0.89217523 -1.69007289 
O 0.40805454 1.96835400 -0.76843959 
O -2.13046740 1.18071855 0.71853693 
Vibrational frequencies (in cm-1) 
 60.6  95.3 124.8 176.8 185.3 192.9 208.8 230.8 272.0 295.1 330.9 360.7 374.3 401.2 
437.9 476.4 488.2 536.0 577.1 607.5 688.1 746.3 876.8 881.4 914.2 932.2 960.5 966.8 
977.1 981.9 1010.7 1027.9 1032.2 1050.2 1074.2 1088.7 1106.6 1110.8 1151.1 1161.4 
1173.1 1187.4 1191.6 1200.3 1220.6 1249.2 1262.9 1280.6 1288.6 1293.7 1297.7 1300.2 
1305.8 1308.9 1314.1 1324.1 1335.4 1343.1 1354.2 1362.7 1379.9 1389.9 1399.1 1411.3 
1873.0 2648.6 2652.5 2658.0 2672.9 2673.4 2678.1 2680.5 2683.2 2691.0 2707.0 2717.9 
2746.0 2749.3 2769.6 2780.1 2782.5  
 
 
name= MIN27 
energy (in kcal/mol)= -60.8644 
ZPE (in kcal/mol)= 143.011 
G (in kcal/mol)= 114.898 
Geometry 
C -3.34226181 -1.85446888 -0.51613956 
C -1.84116764 -1.83032707 -0.58853322 
C 2.37298696 1.46256104 -0.85046425 
C 1.31286732 0.65025343 -0.80332543 
C 0.60194510 0.22129793 0.41977102 
48 
 
C 0.40939050 -1.31795147 0.54063407 
C -1.13039006 -1.15479153 0.54743222 
C -0.96828063 0.40330725 0.38676497 
C -1.53340985 0.98880674 -0.89366280 
C -1.48333603 1.17174341 1.59439367 
H -3.75393199 -0.92011774 -0.11746975 
H -3.68428425 -2.67422636 0.13026422 
H -3.78438418 -2.02475575 -1.50886937 
H 2.85307717 1.81274087 -1.76305824 
H 4.07725115 1.04861742 1.31114370 
H 0.90652302 0.24249772 -1.73485575 
H 1.03096726 0.66759972 1.33659147 
H 0.82576697 -1.75360728 1.45098609 
H 0.79384569 -1.88974332 -0.31369091 
H -1.58974448 -1.43561916 1.51075316 
H -2.62514987 1.07324254 -0.85573491 
H -1.28277096 0.38423275 -1.77561238 
H -1.13283275 1.99617289 -1.07085127 
H -1.08682063 0.77403633 2.53605760 
H -2.57649431 1.14080537 1.65679282 
H -1.18467561 2.22719344 1.54128792 
O 3.09949357 1.19281049 1.30637048 
O 3.00998658 2.08543091 0.18900481 
O -1.25371294 -2.34292513 -1.50863388 
Vibrational frequencies (in cm-1) 
 16.8  36.4  42.0  51.8 104.1 138.8 144.3 157.1 182.5 194.3 198.2 237.7 276.6 307.3 
334.0 353.5 393.7 433.8 457.3 494.1 568.5 596.8 672.1 717.0 821.1 826.6 867.9 927.0 
946.5 973.3 996.8 1000.4 1005.1 1016.6 1034.2 1043.9 1048.0 1089.3 1102.4 1124.6 1127.0 
1162.9 1198.0 1218.1 1235.9 1262.8 1265.1 1272.7 1283.9 1287.6 1292.3 1298.5 1300.1 
1302.3 1308.7 1326.9 1338.8 1352.0 1370.0 1380.7 1395.2 1404.3 1411.3 1851.9 1852.5 
2667.4 2670.4 2674.4 2676.4 2676.8 2680.9 2682.1 2713.2 2721.3 2728.7 2745.5 2761.7 
2779.0 2781.0 2782.3 2865.1  
 
 
name= MIN28 
energy (in kcal/mol)= -59.784905 
ZPE (in kcal/mol)= 142.07 
G (in kcal/mol)= 111.82 
Geometry 
C -3.73060134 -0.90259697 -0.33575262 
C -2.23922952 -0.93528492 -0.31806360 
C 2.99129717 0.05585612 -0.30347535 
C 2.27514092 -0.07222288 1.01703578 
C 0.79756564 0.15090830 0.87190122 
C -0.02065008 -0.90965074 0.81936584 
C -1.47592339 -0.86979049 0.77691143 
C 0.38912325 1.59821210 0.77955746 
C -0.04955949 1.92804428 -0.65414395 
C -0.72523357 1.94570905 1.77521728 
H -4.14468152 -0.91870525 -1.35637470 
H -4.11215853 0.00856394 0.14984674 
H -4.15234370 -1.76805613 0.19791240 
H 2.38047525 0.15913715 -1.20845964 
H 2.71474571 0.63701432 1.75347901 
H 2.50208454 -1.07040991 1.45307448 
H 1.27090184 2.24653197 1.02604327 
H 0.38260892 -1.92685914 0.86031709 
H -0.27077457 -2.03422741 -1.86861727 
H -1.94075300 -0.79740532 1.76400249 
H -0.36535045 2.97176417 -0.74253797 
H -0.89187538 1.29747467 -0.96794428 
H 0.75901236 1.75936990 -1.37244957 
H -0.49829082 1.56266944 2.77522622 
H -1.68642633 1.51947736 1.46707437 
H -0.86004714 3.02961852 1.85018538 
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O -0.41710505 -1.06690119 -1.72030843 
O 4.19566489 0.03477151 -0.36249279 
O -1.83664848 -1.04487414 -1.62464947 
Vibrational frequencies (in cm-1) 
 10.7  30.2  44.6  51.2  57.1  69.2  84.4  98.8 143.3 150.9 177.1 182.0 241.1 255.7 
283.8 288.4 337.8 354.9 377.4 458.7 477.0 521.0 609.7 648.4 695.9 767.6 854.2 892.9 
919.4 974.6 980.1 986.5 1015.5 1022.0 1041.4 1053.8 1060.0 1106.8 1145.2 1149.9 1170.5 
1184.6 1226.9 1228.8 1258.7 1271.0 1272.5 1274.9 1281.8 1292.6 1295.8 1300.8 1301.7 
1313.6 1338.9 1343.1 1345.2 1377.8 1382.5 1399.1 1401.6 1409.4 1831.4 1866.0 1912.6 
2648.6 2651.0 2664.8 2665.9 2668.3 2673.9 2681.5 2684.0 2700.0 2736.0 2741.4 2751.1 
2774.6 2782.0 2783.6 2870.8  
 
 
name= MIN29 
energy (in kcal/mol)= -60.420148 
ZPE (in kcal/mol)= 142.931 
G (in kcal/mol)= 114.515 
Geometry 
C -2.89876870 -0.83390008 -0.40068380 
C -1.41623346 -0.88165405 -0.38933178 
C -1.55993224 2.35824071 -0.37284356 
C 1.46250937 -0.15398206 -1.51075652 
C 1.44056989 -0.66706666 -0.27302336 
C 0.80316254 -2.00345660 -0.00780204 
C -0.68691203 -1.94876326 -0.02367459 
C 2.08346893 0.05022446 0.88622668 
C 1.11207568 0.19806869 2.06097238 
C 3.35103108 -0.70317019 1.31621280 
H -3.28544472 -0.51716570 -1.38293031 
H -3.28091964 -0.12263570 0.34811175 
H -3.34848091 -1.81224161 -0.17753458 
H -2.21159937 3.12603397 -0.80394280 
H 1.89461831 0.80236646 -1.75497831 
H 1.05297828 -0.65599958 -2.37293525 
H 2.38268968 1.08097849 0.55968995 
H 1.14710070 -2.41628846 0.96754813 
H 1.15278942 -2.74076444 -0.76794637 
H -1.17898870 -2.86750768 0.28590230 
H 0.80170245 -0.76850213 2.46767027 
H 0.20067162 0.72805690 1.74565514 
H 1.55958127 0.77837668 2.87405516 
H 3.11779426 -1.69501657 1.71632533 
H 3.88512345 -0.15131388 2.09736337 
H 4.03660760 -0.83643221 0.47217148 
O -1.66557102 1.27103835 -1.17282930 
O -0.88361453 2.44141533 0.61453879 
O -0.71981626 0.23568681 -0.79403782 
Vibrational frequencies (in cm-1) 
 13.7  23.2  45.0  81.4 107.8 133.8 135.2 147.0 166.6 184.0 193.5 230.3 250.4 277.6 
299.5 332.2 340.8 428.0 490.2 514.7 539.3 569.5 645.0 696.9 727.6 814.8 856.2 918.2 
931.4 964.2 976.3 981.3 985.6 1010.0 1014.6 1040.1 1062.8 1082.1 1101.1 1148.9 1158.8 
1170.8 1189.3 1214.3 1239.0 1273.8 1274.8 1281.9 1285.2 1292.4 1293.6 1298.6 1305.1 
1305.7 1308.3 1349.6 1363.5 1383.5 1392.1 1399.2 1405.9 1427.0 1834.0 1842.6 1856.2 
2637.0 2650.5 2665.7 2667.2 2671.4 2674.0 2679.5 2681.1 2703.9 2722.8 2731.7 2759.9 
2777.8 2780.8 2782.3 2789.7  
 
 
name= MIN30 
energy (in kcal/mol)= -63.471758 
ZPE (in kcal/mol)= 145.987 
G (in kcal/mol)= 122.23 
Geometry 
C -2.61920642 -1.00601271 -1.17441444 
C -1.36182339 -0.28744784 -0.67118479 
C 0.87315152 1.31222769 -0.83427989 
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C 1.91264569 0.83460060 0.14316957 
C 1.44553207 -0.43287849 0.86333243 
C 0.87960696 -1.54715710 -0.06762082 
C -0.57100043 -1.14075390 0.32030668 
C 0.03479903 -0.36966555 1.56604608 
C -0.52575134 0.97506640 1.96631480 
C 0.01757883 -1.28068470 2.79812078 
H -3.13495545 -0.41067067 -1.94094158 
H -3.32617766 -1.17125154 -0.35391815 
H -2.37627922 -1.97670597 -1.62260460 
H -1.64365108 0.68910425 -0.20520095 
H 2.12695435 1.63677153 0.88119454 
H 2.86830940 0.63225367 -0.38447607 
H 2.24454337 -0.78073501 1.53784116 
H 1.13861547 -2.55648253 0.27454203 
H 1.14793704 -1.51376311 -1.12367458 
H -1.18172634 -2.00570226 0.63094748 
H -0.54057591 1.71808815 1.16085507 
H 0.06182355 1.41880939 2.78163086 
H -1.55883251 0.88108442 2.32691105 
H 0.61570366 -0.85705144 3.61284758 
H 0.41840599 -2.27756005 2.58485004 
H -1.00284021 -1.41488495 3.17515748 
O 0.64589962 0.31799146 -1.76822083 
O 0.28607255 2.35772867 -0.83056493 
O -0.74004949 0.04639667 -1.91973388 
Vibrational frequencies (in cm-1) 
 75.1 123.8 154.3 158.5 186.0 196.6 209.3 228.6 249.3 279.7 301.4 345.3 374.5 397.6 
426.9 449.2 491.1 509.4 570.4 640.7 677.4 732.4 806.7 852.1 880.4 901.8 929.7 962.4 
988.0 997.1 1000.1 1015.9 1017.3 1021.2 1052.2 1072.2 1103.3 1108.4 1122.3 1135.4 
1174.9 1193.1 1199.4 1211.0 1237.7 1245.3 1262.6 1276.3 1282.5 1287.2 1289.7 1292.4 
1293.6 1300.7 1304.5 1312.5 1324.9 1335.7 1364.9 1376.0 1393.6 1397.5 1411.0 1414.0 
1872.2 2649.1 2660.4 2668.0 2671.2 2673.2 2674.0 2676.7 2679.0 2681.3 2719.9 2724.5 
2738.2 2760.9 2778.9 2781.4 2785.2  
 
 
name= MIN31 
energy (in kcal/mol)= -60.380464 
ZPE (in kcal/mol)= 143.006 
G (in kcal/mol)= 115.187 
Geometry 
C -3.66254904 -0.36596605 0.02222348 
C -2.26925458 0.03574638 -0.37833028 
C 2.32988668 1.49593785 -0.36667343 
C 1.56256412 0.91366166 0.55807552 
C 0.92455508 -0.41824333 0.46702423 
C 0.13205985 -0.70902747 -0.84068237 
C -1.17356913 -0.93430082 -0.04358180 
C -0.40663348 -0.62294129 1.29600395 
C -0.92694740 0.58836845 2.04668019 
C -0.33605160 -1.83099958 2.21948730 
H -4.35517514 0.48581457 -0.04718867 
H -3.70076387 -0.75137321 1.04680019 
H -4.04618348 -1.14808830 -0.64644887 
H 2.74757774 2.50271309 -0.29009372 
H 1.37385165 1.44729583 1.49261791 
H 3.39728003 -0.59370536 -2.09278415 
H 1.66997946 -1.20759707 0.68924858 
H 0.47913225 -1.58135145 -1.39857683 
H 0.09455644 0.14362313 -1.53388827 
H -1.53889022 -1.97329273 -0.09132538 
H -0.29049600 0.83242426 2.90532678 
H -1.93965412 0.41942596 2.43018627 
H -0.96664758 1.47924944 1.40119054 
H 0.35441422 -1.64925657 3.05217280 
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H 0.01421021 -2.72857984 1.69710468 
H -1.31644949 -2.06365247 2.65050050 
O 2.51621775 -0.34871700 -1.71876124 
O 2.73420563 1.06099615 -1.59069618 
O -2.06718648 1.07654639 -0.95204605 
Vibrational frequencies (in cm-1) 
 31.2  33.8  41.6  73.4  85.0  99.9 144.5 165.3 176.2 193.8 214.2 252.5 277.0 288.0 
334.0 343.0 386.0 404.9 463.9 522.2 574.4 595.4 676.3 732.6 805.5 827.3 873.4 922.3 
941.1 954.1 994.6 994.8 1002.3 1015.1 1033.0 1045.1 1048.7 1091.1 1113.8 1121.8 1130.3 
1157.9 1194.5 1214.2 1232.5 1256.7 1265.2 1274.3 1275.9 1290.1 1292.6 1301.2 1302.0 
1306.3 1310.1 1324.1 1348.8 1354.6 1364.4 1380.9 1399.8 1403.5 1415.1 1853.9 1876.0 
2665.1 2671.6 2676.2 2677.8 2678.5 2678.7 2681.2 2714.6 2718.0 2731.4 2747.8 2758.9 
2778.0 2781.5 2782.7 2874.1  
 
 
name= MIN32 
energy (in kcal/mol)= -59.047329 
ZPE (in kcal/mol)= 141.902 
G (in kcal/mol)= 113.541 
Geometry 
C -2.89646842 -0.19320814 0.39179714 
C -1.39155980 -0.21494279 0.16356165 
C -0.75913581 1.13455479 0.56723414 
C 0.64639593 1.15994632 1.11241294 
C 1.58618579 0.85157118 -0.00628652 
C -0.30804717 -2.46349353 0.23427895 
C -0.78284705 -1.39184885 0.86617776 
C 2.55093092 -0.07723271 0.03493299 
C 2.83003168 -0.92869186 1.22849856 
C 3.42381950 -0.32929218 -1.15039472 
H -3.36293806 0.67164793 -0.10649597 
H -3.15209973 -0.13428560 1.45446810 
H -3.36537625 -1.09380216 -0.02762150 
H -1.60965652 1.30664261 -1.88300197 
H 0.75473877 0.46266293 1.96547609 
H 0.87492373 2.17106324 1.52416044 
H 1.43013549 1.45779153 -0.89879053 
H 0.10525739 -3.32070109 0.74435969 
H -0.29767540 -2.57621076 -0.84218597 
H -0.79237801 -1.31249345 1.95297062 
H 1.97701632 -1.58878967 1.45030874 
H 3.02036495 -0.31964472 2.12337895 
H 3.70579219 -1.57585249 1.09221095 
H 4.48058990 -0.13925969 -0.91590256 
H 3.16585430 0.29940664 -2.01356039 
H 3.34349104 -1.37494576 -1.48269816 
O -1.94579277 0.38262733 -2.01746720 
O -1.36927311 2.15364834 0.36538755 
O -1.05565299 -0.37294901 -1.21961683 
Vibrational frequencies (in cm-1) 
-18.6  27.5  67.0  83.3 102.2 108.1 112.4 132.7 150.3 189.2 204.7 220.2 260.1 270.8 
305.3 330.7 349.0 392.8 408.4 434.0 483.2 494.5 536.2 605.4 645.5 736.6 777.0 885.9 
943.6 960.0 974.0 986.3 993.0 1005.9 1012.0 1025.8 1065.5 1070.6 1095.4 1113.8 1125.3 
1140.9 1211.8 1214.4 1222.5 1272.8 1274.0 1277.9 1285.6 1286.5 1288.5 1288.7 1294.0 
1313.1 1328.4 1337.7 1376.8 1390.0 1394.1 1399.1 1403.1 1415.1 1834.9 1854.0 1874.1 
2657.5 2663.0 2665.8 2670.8 2672.8 2675.5 2679.8 2707.2 2734.9 2752.5 2757.0 2777.7 
2778.6 2780.0 2781.6 2845.4  
 
 
name= MIN33 
energy (in kcal/mol)= -58.391276 
ZPE (in kcal/mol)= 142.648 
G (in kcal/mol)= 115.191 
Geometry 
C -2.50546836 -1.53189144 -0.73075335 
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C -1.01896639 -1.54991730 -0.63574099 
C 1.37233534 2.28780499 -0.58968116 
C 1.63405556 1.88817077 0.83875854 
C 1.01531424 0.56920521 1.25134526 
C 1.23883609 -0.64190914 0.28905254 
C -0.24975376 -0.76105671 0.10329661 
C -0.55166400 0.37709229 1.06587009 
C -1.31061475 1.54671677 0.46636872 
C -1.21711537 -0.09493001 2.35326786 
H -2.91600910 -0.57480982 -0.37459358 
H -2.95440701 -2.33267419 -0.12461831 
H -2.85169048 -1.66828674 -1.76762703 
H 1.18948879 1.49445873 -1.32543687 
H 1.28603298 2.69762699 1.51847267 
H 2.73642165 1.84978042 0.99049976 
H 1.32138954 0.33378452 2.28696054 
H 1.71150121 -1.50708881 0.76661499 
H 1.80311031 -0.42735310 -0.62475904 
H 0.94858649 -3.45692326 -0.91934553 
H -1.05322212 1.71257310 -0.58698271 
H -1.10372208 2.47699612 1.01076418 
H -2.39476142 1.38768729 0.50289825 
H -1.24295620 0.70485613 3.10194149 
H -0.68825723 -0.94825658 2.79354349 
H -2.24878779 -0.41749782 2.17294225 
O 0.83555058 -2.63506288 -1.45699496 
O 1.38285561 3.44784493 -0.92281512 
O -0.58666565 -2.55378293 -1.47202195 
Vibrational frequencies (in cm-1) 
 38.4  46.9  48.5  63.0 117.3 138.0 145.1 163.3 181.3 185.0 210.1 224.5 246.1 271.5 
303.0 320.1 394.7 411.6 441.6 457.8 570.2 582.2 610.6 642.9 748.2 783.1 838.1 918.1 
982.1 990.2 995.0 1008.0 1016.4 1039.9 1045.9 1056.9 1060.6 1090.7 1099.1 1135.9 1179.9 
1193.7 1210.7 1242.7 1253.2 1268.6 1271.5 1273.0 1274.0 1288.8 1297.0 1299.8 1301.5 
1303.7 1309.7 1320.9 1329.9 1347.1 1357.4 1380.8 1389.2 1400.8 1407.8 1831.3 1974.5 
2645.6 2655.7 2665.4 2667.7 2671.5 2674.3 2678.3 2681.4 2683.7 2721.0 2738.9 2763.5 
2774.9 2780.0 2783.0 2869.6  
 
 
name= MIN34 
energy (in kcal/mol)= -58.027678 
ZPE (in kcal/mol)= 142.546 
G (in kcal/mol)= 115.134 
Geometry 
C -2.66498567 -0.99466672 -0.49595641 
C -1.20940374 -1.19374881 -0.73993606 
C 1.26713737 2.16749039 -0.43067640 
C 1.89463514 1.55430669 0.79608142 
C 1.40352244 0.15528774 1.11387206 
C 1.29142377 -0.81926553 -0.10533060 
C -0.20739355 -0.79668798 0.03354924 
C -0.15841514 -0.03044857 1.34589065 
C -1.00138551 1.22691813 1.41433750 
C -0.43584404 -0.92907439 2.54790091 
H -2.92869494 0.07313042 -0.57464056 
H -2.95259156 -1.33635559 0.50894107 
H -3.29337381 -1.53532192 -1.22078232 
H 1.02923634 1.50860999 -1.27557016 
H 1.72543468 2.22001068 1.67120420 
H 2.99754005 1.54468095 0.65292859 
H 1.99351998 -0.26585429 1.94470597 
H 1.74613511 -1.79993020 0.07661680 
H 1.68587998 -0.44843822 -1.05613044 
H 0.44046840 -2.92133809 -2.03384391 
H -2.05285837 0.99153636 1.61912009 
H -0.98137778 1.79539556 0.47640324 
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H -0.65532275 1.89647044 2.21157671 
H -0.19765756 -0.41987566 3.48821269 
H 0.15482412 -1.85184719 2.50840811 
H -1.48996877 -1.22534576 2.58646311 
O 0.26687650 -1.99048021 -2.31714056 
O 1.04524310 3.35208182 -0.49249446 
O -1.09846698 -1.86052885 -1.93745345 
Vibrational frequencies (in cm-1) 
 38.2  48.4  60.3  74.8  98.1 119.9 143.3 161.8 171.6 180.5 200.7 222.0 248.0 269.2 
309.1 324.4 391.6 414.5 446.2 455.0 558.7 574.3 609.5 649.6 750.8 787.0 845.5 913.5 
983.1 989.3 995.7 1009.2 1014.5 1033.3 1040.1 1052.0 1053.9 1089.1 1096.5 1127.9 1175.8 
1191.0 1211.2 1238.8 1247.6 1269.2 1270.6 1272.7 1276.6 1290.0 1297.8 1300.3 1303.9 
1305.8 1310.0 1317.7 1332.9 1349.8 1355.6 1377.9 1389.1 1400.4 1408.9 1832.2 1974.9 
2643.9 2658.2 2662.1 2668.8 2672.7 2676.6 2678.8 2681.8 2683.8 2724.5 2739.3 2762.3 
2773.5 2781.4 2783.2 2869.2  
 
 
name= MIN35 
energy (in kcal/mol)= -57.858485 
ZPE (in kcal/mol)= 143.305 
G (in kcal/mol)= 113.527 
Geometry 
C -2.76292181 -1.89187045 0.35054767 
C -1.26472813 -1.90818827 0.25822112 
C -0.75432973 1.55301298 0.23111152 
C 0.21718171 1.30681043 -0.89914846 
C 1.15954715 0.20128313 -0.53336808 
C 0.81229362 -1.18518031 -0.99179876 
C -0.68205737 -1.51453765 -1.07881140 
C 2.29965547 0.45453004 0.13825717 
C 2.69717168 1.83772147 0.54358067 
C 3.26042700 -0.62496784 0.51375648 
H -3.24970189 -2.22579235 -0.57209714 
H -3.12782962 -0.87507776 0.56579743 
H -3.11978971 -2.53231088 1.17084043 
H -0.38510157 1.41057832 1.25487405 
H 0.76506412 2.24727128 -1.12993110 
H -0.32685748 1.08138850 -1.84221054 
H 3.59061195 -1.19943120 -0.36317025 
H 1.28451533 -1.93945009 -0.31691233 
H 1.28136530 -1.34720271 -1.98705210 
H -1.25684305 -0.67327514 -1.51458173 
H 1.89594441 2.35497793 1.08849957 
H 2.94956771 2.44884018 -0.33620463 
H 3.57881083 1.85109962 1.19807879 
H 4.16649642 -0.24436556 1.00106150 
H -0.83116823 -2.36099426 -1.78313361 
H 2.79599432 -1.33680411 1.21714890 
O -2.08698448 1.18373727 0.00599736 
O -1.68126956 2.58659717 0.04509738 
O -0.57919432 -2.23834964 1.19239717 
Vibrational frequencies (in cm-1) 
 -8.0  35.2  38.7  47.4  54.9  73.6  94.7 106.0 108.3 155.2 223.6 264.6 287.6 328.5 
359.0 377.5 427.0 434.6 477.6 494.1 519.2 584.9 623.6 831.0 859.9 870.5 917.7 930.2 
974.7 981.0 990.2 1013.2 1028.1 1048.1 1053.9 1077.5 1109.9 1118.1 1125.7 1161.5 1178.1 
1205.7 1218.2 1248.5 1258.6 1270.3 1272.0 1274.0 1278.6 1283.2 1291.7 1293.2 1302.5 
1309.4 1320.6 1333.4 1342.7 1354.2 1383.0 1393.5 1399.8 1412.2 1536.5 1850.1 1857.7 
2641.9 2649.0 2651.5 2660.8 2661.7 2667.5 2670.4 2674.1 2677.0 2682.0 2724.6 2735.4 
2738.6 2775.7 2777.7 2780.5  
 
 
name= MIN36 
energy (in kcal/mol)= -55.030526 
ZPE (in kcal/mol)= 140.577 
G (in kcal/mol)= 113.225 
54 
 
Geometry 
C -2.60407732 -0.66679975 -0.69993096 
C -1.25797577 -0.69077003 -0.69266707 
C 2.05338646 1.29350426 -0.68833241 
C 2.54154975 0.58020844 0.54449694 
C 1.63926802 -0.28875024 1.29619173 
C 0.69690467 -2.12690490 -0.20977778 
C -0.40870419 -1.25527476 0.40323762 
C 0.16536670 -0.13851035 1.34240074 
C -0.39204416 1.25171442 1.02570699 
C -0.21698130 -0.46900179 2.80489945 
H -1.10568250 0.17778746 -2.43163215 
H -4.05643192 -0.45556913 -1.98290894 
H -3.26407161 -1.03738206 0.06161679 
H 1.53879378 0.69191020 -1.44928665 
H 2.93546002 1.32358800 1.29131573 
H 3.45363402 -0.00893082 0.27378883 
H 1.34020434 -2.56519854 0.56726256 
H 0.26858607 -2.95654891 -0.78508734 
H 1.33104989 -1.56324506 -0.90565119 
H -1.05339868 -1.92531933 1.03327312 
H -1.46947134 1.30785722 1.22550627 
H -0.25925198 1.53781524 -0.02504680 
H 0.09170444 2.02279511 1.63566100 
H 0.17981597 -1.44657154 3.10522562 
H -1.30199779 -0.47954218 2.94173833 
H 0.19668849 0.27182693 3.49746356 
O -3.19395091 -0.03159323 -1.77151377 
O 2.24673814 2.47321872 -0.84718069 
O -0.51505643 -0.19267460 -1.71952234 
Vibrational frequencies (in cm-1) 
 27.9  52.1  57.3  77.1 110.9 128.3 174.9 194.8 201.7 205.5 241.9 245.3 255.3 280.6 
303.0 309.8 330.2 356.6 397.2 430.2 449.6 463.9 526.1 586.6 611.8 672.4 780.2 819.4 
840.7 872.8 956.6 969.2 977.2 993.0 1028.3 1067.8 1075.6 1092.3 1123.7 1136.0 1154.9 
1177.8 1188.2 1208.1 1220.0 1223.6 1258.1 1267.1 1275.6 1290.8 1298.4 1300.7 1303.4 
1305.5 1312.7 1322.0 1324.7 1371.7 1389.1 1399.7 1402.1 1423.3 1451.4 1832.2 1845.1 
2627.6 2649.2 2662.3 2663.4 2667.4 2674.4 2676.8 2680.7 2687.6 2721.1 2752.1 2762.9 
2775.2 2779.0 2781.1 2803.8  
 
 
name= MIN37 
energy (in kcal/mol)= -56.349392 
ZPE (in kcal/mol)= 143.204 
G (in kcal/mol)= 115.682 
Geometry 
C -3.10446945 -0.93697799 -0.20118220 
C -1.77147210 -0.95358795 -0.20197062 
C 2.70897842 1.44379555 -0.18509576 
C 2.06501289 0.08629543 -0.26165392 
C 1.24408834 -0.22404716 0.97445007 
C 0.47761292 -1.57203501 0.88545638 
C -0.88483058 -0.83420996 0.98736096 
C -0.12420931 0.53963620 1.14229637 
C -0.45660140 1.58939639 0.10255672 
C -0.28497133 1.11949070 2.54184387 
H -1.77450313 -0.35890617 -2.85599298 
H -3.69809783 -0.83245776 0.68861000 
H -3.70192761 -1.04490212 -1.09136092 
H 2.87325247 1.87545092 0.80963814 
H 2.85769928 -0.68230528 -0.39960039 
H 1.44980769 0.00642932 -1.18499159 
H 1.87051724 -0.15059982 1.88119916 
H 0.67254474 -2.25527018 1.71684797 
H 0.63476621 -2.13547634 -0.03916076 
H -1.44916095 -1.10506046 1.90056088 
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H 0.17626710 2.47917291 0.21075311 
H -1.50102539 1.91713992 0.19362046 
H 0.38313492 1.97461833 2.69825928 
H -0.06311644 0.38328333 3.32280339 
H -1.31000033 1.47304154 2.70944049 
O -1.79116702 -1.27256376 -2.47571429 
O 3.04860731 2.03721093 -1.17873710 
O -0.98131801 -1.07671804 -1.32009712 
H -0.32523249 1.22413738 -0.92327121 
Vibrational frequencies (in cm-1) 
 24.1  35.2  45.4  74.5  88.0 139.5 162.6 177.0 188.2 208.6 223.4 243.3 302.4 313.1 
337.5 391.9 402.9 428.1 448.8 551.5 579.7 607.5 634.1 683.6 753.4 836.8 850.0 920.1 
954.1 992.1 1005.6 1010.5 1016.3 1022.5 1035.6 1046.4 1049.3 1088.3 1116.5 1123.2 
1130.6 1157.0 1178.6 1206.5 1227.8 1248.2 1267.3 1281.5 1285.6 1289.2 1297.6 1301.0 
1304.0 1308.7 1315.5 1340.9 1344.0 1350.3 1360.8 1371.4 1387.2 1404.5 1405.5 1835.9 
1877.1 2646.4 2655.8 2670.2 2673.3 2677.0 2678.4 2682.3 2717.6 2722.5 2729.5 2740.4 
2763.4 2779.8 2782.2 2798.2 2867.4  
 
 
name= MIN38 
energy (in kcal/mol)= -56.271448 
ZPE (in kcal/mol)= 143.337 
G (in kcal/mol)= 117.503 
Geometry 
C -2.41985082 -0.06459472 -0.87250749 
C -0.90074502 -0.05597064 -0.90152529 
C -0.36260109 1.37562279 -0.92150658 
C 1.79054392 1.84244463 1.45834357 
C 1.52841171 0.65302043 0.91917257 
C 0.71425915 -1.82598377 -0.70932628 
C -0.24212111 -0.98006131 0.15972547 
C 0.43791327 -0.28362788 1.36610394 
C -0.64744569 0.41261998 2.20085218 
C 1.10178391 -1.36028760 2.25226637 
H -2.82611242 -1.08174278 -0.92203725 
H -2.83882706 0.49387611 -1.72236836 
H -2.79418668 0.41835962 0.04154364 
H 0.56593214 1.53589237 -1.48153595 
H 1.22235786 2.28885693 2.25964030 
H 2.59890977 2.47616996 1.12569669 
H 2.14647090 0.26046595 0.10865410 
H 0.35483557 -2.86088235 -0.82904283 
H 1.76199090 -1.83638569 -0.37249669 
H -1.03241934 -1.64995670 0.57958469 
H -1.44743616 -0.27936887 2.48223887 
H -1.10876612 1.24788007 1.65618818 
H -0.23547336 0.82454031 3.12896401 
H 1.51872066 -0.90823848 3.16056098 
H 1.92630889 -1.86699338 1.74208635 
H 0.38089395 -2.12148519 2.56615464 
O 0.75479501 -1.19590163 -1.98363315 
O -0.95990370 2.28056824 -0.39833849 
O -0.54901414 -0.63087735 -2.16459611 
Vibrational frequencies (in cm-1) 
 48.2  50.0  83.4 119.5 130.1 160.9 170.7 195.2 205.8 235.6 246.7 268.2 283.0 321.3 
332.4 367.7 426.0 430.8 456.9 501.4 569.7 656.2 678.6 705.6 781.7 893.2 924.9 946.9 
967.4 968.6 976.9 984.8 987.3 995.1 1028.6 1043.5 1075.2 1091.4 1095.0 1104.1 1139.1 
1167.2 1185.0 1210.9 1217.8 1227.5 1253.9 1264.6 1278.0 1288.1 1291.6 1295.4 1302.6 
1307.2 1309.7 1326.4 1337.3 1354.9 1369.5 1391.6 1397.1 1403.4 1420.2 1839.5 1850.4 
2646.6 2653.7 2664.7 2666.7 2673.5 2676.0 2676.8 2679.2 2692.3 2710.0 2717.9 2745.0 
2778.3 2779.8 2781.2 2786.4  
 
 
name= MIN39 
energy (in kcal/mol)= -55.884272 
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ZPE (in kcal/mol)= 143.434 
G (in kcal/mol)= 117.817 
Geometry 
C -2.35823385 0.11828472 -0.83243300 
C -0.84226751 0.12283573 -0.90676473 
C -0.27036464 1.52454991 -0.69648919 
C 1.55524355 1.61632071 1.66302493 
C 1.54734723 0.33910490 1.28606291 
C 0.93800200 -1.48308702 -1.02838014 
C -0.15086345 -0.97684967 -0.05702910 
C 0.36655186 -0.59356915 1.35091349 
C -0.79172733 -0.02261363 2.18094304 
C 0.84571753 -1.88931983 2.04664350 
H -2.77639555 -0.88384077 -0.98197061 
H -2.79662100 0.77359273 -1.59926573 
H -2.70241104 0.49642992 0.14160415 
H 0.68552857 1.73631574 -1.18997181 
H 0.69462095 2.15226629 2.03838192 
H 2.43694902 2.23926409 1.61944826 
H 2.46101686 -0.13194987 0.91631610 
H 0.80372052 -2.54492019 -1.28656823 
H 1.97152848 -1.31246984 -0.68834342 
H -0.89757151 -1.79759003 0.09540718 
H -0.47257730 0.18929434 3.20847241 
H -1.63296066 -0.72042192 2.23608008 
H -1.17281697 0.91995851 1.76471786 
H 1.26311636 -1.66566496 3.03598519 
H 1.62170840 -2.40342488 1.47285871 
H 0.02014131 -2.59270570 2.19584062 
O 0.82289674 -0.70854510 -2.21874520 
O -0.86370293 2.35830202 -0.06191682 
O -0.53126860 -0.24078411 -2.25531875 
Vibrational frequencies (in cm-1) 
 55.6  60.3 101.8 105.3 116.6 162.8 181.8 186.7 225.5 239.1 252.5 269.1 271.8 313.0 
335.3 376.2 431.6 438.9 458.8 515.5 545.4 662.9 669.5 707.8 777.2 891.2 929.9 950.2 
965.3 969.7 976.2 986.0 991.7 1002.0 1027.3 1039.8 1070.6 1096.4 1099.2 1106.0 1142.6 
1161.0 1181.7 1216.2 1219.9 1231.9 1253.1 1270.6 1277.5 1288.0 1293.8 1297.9 1307.2 
1308.3 1312.6 1327.4 1339.0 1354.5 1370.2 1390.6 1399.5 1407.6 1418.0 1839.5 1852.6 
2645.5 2653.8 2662.9 2665.1 2674.3 2675.2 2678.5 2679.3 2689.1 2704.4 2717.5 2744.4 
2778.0 2779.4 2780.1 2782.7  
 
 
name= MIN40 
energy (in kcal/mol)= -54.814349 
ZPE (in kcal/mol)= 142.833 
G (in kcal/mol)= 114.181 
Geometry 
C -3.80282414 0.23692695 -0.16779672 
C -2.33103035 0.50305848 -0.21570479 
C 2.68305368 0.82489236 -0.16820786 
C 2.33816422 -0.42035371 -0.94222629 
C 0.86168302 -0.84734096 -0.88018644 
C -0.05504071 0.32656187 -1.30130643 
C -1.50535285 0.02867257 -1.15506097 
C 0.48793175 -1.43860219 0.45637336 
C 0.99953735 -1.06582908 1.63266508 
C -0.50311925 -2.55767375 0.38183338 
H -4.29509082 0.74117035 0.68049008 
H -4.01078055 -0.83749165 -0.06739457 
H -4.29837605 0.59638411 -1.08194624 
H 1.86407857 1.46540050 0.18731138 
H 2.98352333 -1.25530288 -0.58969695 
H 2.64024642 -0.26403363 -2.00056346 
H 0.72861778 -1.65536391 -1.65220937 
H 0.15642918 0.56366259 -2.36915490 
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H 0.21525573 1.25567017 -0.75987625 
H -1.90515035 -0.62198138 -1.93325709 
H 0.72580156 -1.52950330 2.56763521 
H -0.43114158 0.77261376 1.58319117 
H 1.74953574 -0.30760005 1.77268324 
H -1.38059586 -2.28593195 -0.22260480 
H -0.87603435 -2.86094019 1.36879028 
H -0.05382610 -3.44970223 -0.07845245 
O -0.71498073 1.57999583 1.07481126 
O 3.83220328 1.12137054 0.04911168 
O -2.08863520 1.30300209 0.86799069 
Vibrational frequencies (in cm-1) 
 16.8  32.3  52.9  60.8  69.7  90.2 117.0 122.5 155.5 194.1 208.6 275.5 290.1 308.1 
322.1 334.8 357.7 414.1 448.7 481.8 524.7 573.0 618.9 631.9 673.9 761.4 824.9 899.6 
934.5 988.2 993.6 998.6 1028.7 1038.8 1049.8 1054.0 1060.0 1081.1 1095.4 1109.7 1169.0 
1189.2 1206.5 1240.6 1253.6 1262.7 1269.4 1271.9 1273.5 1275.9 1286.0 1290.7 1301.9 
1306.0 1338.2 1351.9 1367.1 1380.3 1386.2 1400.7 1403.1 1411.5 1832.3 1861.6 1896.2 
2630.6 2642.6 2652.1 2662.0 2667.0 2669.6 2672.5 2685.6 2718.8 2728.1 2737.5 2758.6 
2774.7 2778.2 2792.7 2822.6  
 
 
name= MIN41 
energy (in kcal/mol)= -55.278224 
ZPE (in kcal/mol)= 143.557 
G (in kcal/mol)= 116.884 
Geometry 
C -2.62156948 -1.25548347 -0.48978220 
C -1.30134452 -1.10155024 -0.59428418 
C 1.57628351 1.63280981 -0.65032729 
C 2.14214269 1.06613961 0.62461574 
C 1.47238679 -0.19892353 1.12354033 
C 1.20155765 -1.32611005 0.09069175 
C -0.30218788 -1.35079471 0.47861626 
C -0.06177310 -0.15248374 1.47812759 
C -0.79787710 1.12613489 1.13568001 
C -0.33486978 -0.54282652 2.92355407 
H -3.10980744 -1.58287963 0.41048594 
H -3.31107681 -1.08149176 -1.29871798 
H -1.70484440 0.45495736 -2.77638359 
H 1.19901095 0.93271062 -1.40639528 
H 2.10743367 1.84277562 1.42194806 
H 3.22722563 0.87634506 0.46198839 
H 2.05633196 -0.58110763 1.98697703 
H 1.72581561 -2.26352519 0.30191987 
H 1.42273684 -1.07406332 -0.94885361 
H -0.57216470 -2.28556705 1.01200327 
H -0.73806026 1.38016516 0.07072262 
H -0.40097673 1.98037309 1.69867331 
H -1.86764630 1.04443947 1.37300164 
H -0.00918924 0.24491204 3.61379545 
H 0.18264120 -1.46494011 3.21079059 
H -1.40629156 -0.70501240 3.09584802 
O -1.54926830 -0.52270426 -2.80338369 
O 1.55665502 2.82287889 -0.84916487 
O -0.63969763 -0.66818316 -1.71735628 
Vibrational frequencies (in cm-1) 
 32.3  37.0  59.9  93.2 116.5 164.4 172.9 194.2 213.1 219.5 228.0 268.9 287.4 327.7 
336.4 377.7 414.2 440.4 450.2 554.3 600.2 610.4 642.4 676.9 763.1 835.9 855.0 920.6 
932.6 996.2 998.5 1008.2 1013.2 1018.4 1033.7 1048.9 1052.3 1076.4 1100.1 1127.6 1136.1 
1161.2 1191.8 1209.9 1238.7 1259.6 1268.4 1283.8 1286.1 1290.1 1296.8 1300.5 1301.6 
1313.5 1323.8 1335.0 1347.4 1357.5 1366.9 1381.0 1387.6 1406.1 1409.4 1832.6 1874.8 
2644.1 2655.8 2668.9 2674.3 2676.7 2677.5 2678.8 2710.3 2716.9 2729.3 2737.6 2762.9 
2780.3 2782.4 2798.4 2866.5  
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name= MIN42 
energy (in kcal/mol)= -54.327653 
ZPE (in kcal/mol)= 143.073 
G (in kcal/mol)= 117.296 
Geometry 
C -3.06903665 -1.12660690 -0.84567536 
C -1.59371812 -0.88668382 -0.75942717 
C 0.27419424 1.92829215 -0.34426597 
C 1.11584895 0.86193795 0.24229700 
C 0.51231598 -0.50879252 0.57911900 
C 1.33134267 -1.74558778 0.29285022 
C -0.93103774 -0.73794371 0.39590275 
C 0.97176084 0.43925609 1.69631450 
C 2.23645746 0.13139927 2.46034776 
C -0.05678735 1.11575424 2.56835602 
H -3.62952365 -0.30717339 -0.37226665 
H -3.34750020 -2.06395609 -0.34278608 
H -3.42381463 -1.19977668 -1.88676661 
H -0.15600878 2.69145467 0.31586897 
H 2.12416626 0.86321031 -0.19879373 
H 0.28415128 0.35770964 -2.14420949 
H 2.39209412 -1.52907284 0.12945913 
H 1.25410818 -2.45995421 1.12244426 
H 0.96935200 -2.25453948 -0.61473084 
H -1.47912757 -0.84083714 1.33435906 
H 2.62735794 1.02850405 2.95798534 
H 3.03769041 -0.25348131 1.81773474 
H 2.05323412 -0.62529318 3.23444356 
H 0.30471096 2.08697293 2.93010461 
H -0.28117866 0.50094222 3.45131510 
H -1.00945979 1.28696625 2.05246306 
O 0.23920582 -0.63876828 -2.16023724 
O 0.07796711 1.97974849 -1.54090740 
O -1.15846495 -0.83933859 -2.04867414 
Vibrational frequencies (in cm-1) 
 76.7  88.7  96.9 109.8 124.8 146.9 151.0 164.7 175.8 192.3 218.2 259.7 269.5 298.1 
332.5 361.0 397.5 456.3 489.7 490.9 539.7 566.9 628.0 659.1 713.8 737.7 811.9 886.3 
893.0 967.0 985.3 1002.0 1011.1 1012.9 1035.7 1043.3 1048.4 1063.2 1094.6 1105.9 1148.6 
1202.0 1210.8 1247.1 1260.1 1272.1 1273.3 1283.2 1285.8 1291.2 1292.0 1296.6 1301.7 
1307.4 1327.4 1358.1 1381.7 1399.0 1400.5 1406.9 1417.4 1431.1 1503.2 1805.4 1885.2 
2659.1 2663.5 2666.0 2669.1 2671.0 2673.6 2674.7 2678.1 2679.7 2739.1 2742.2 2754.6 
2775.4 2778.6 2779.5 2781.9  
 
 
name= MIN43 
energy (in kcal/mol)= -53.872816 
ZPE (in kcal/mol)= 142.785 
G (in kcal/mol)= 114.011 
Geometry 
C -3.21581292 -1.70669923 -0.77642063 
C -1.72253327 -1.58720634 -0.79073657 
C 0.96647188 2.44136914 -0.42369628 
C 0.73822538 0.98944373 -0.39858311 
C 0.79388804 0.16246756 0.65127585 
C 0.50026380 -1.30543637 0.41723831 
C -0.97518603 -1.48945163 0.31289663 
C 1.15099352 0.50642063 2.07328193 
C 1.54917785 1.96698054 2.30308586 
C -0.02231842 0.15648397 3.00382720 
H -3.65991241 -1.60571715 -1.77917851 
H -3.66969750 -0.93050180 -0.14342519 
H -3.52642080 -2.68769620 -0.38638551 
H 0.22719681 3.08111356 0.08017636 
H 0.51034278 0.59638764 -1.39436796 
H 0.15525775 -0.90781604 -2.89225514 
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H 2.03392821 -0.13102265 2.35518874 
H 0.90392797 -1.93589344 1.23857205 
H 1.04040139 -1.66974589 -0.48246131 
H -1.47675031 -1.51557006 1.28292659 
H 1.92373298 2.11303977 3.32402333 
H 0.69885352 2.64607064 2.18042072 
H 2.35312738 2.28186069 1.62515571 
H -0.95414069 0.61929786 2.66033785 
H 0.16455591 0.50615961 4.02497838 
H -0.18838389 -0.92495848 3.05761111 
O 0.02020601 -1.69742010 -2.30975118 
O 1.89233247 2.93773307 -1.02201472 
O -1.38739030 -1.59265280 -2.11666586 
Vibrational frequencies (in cm-1) 
 26.0  36.4  40.1  59.6  76.2  85.6  98.7 150.9 164.0 176.5 194.0 246.9 276.9 289.9 
298.2 321.0 337.7 363.8 418.7 447.2 513.7 537.4 580.4 621.4 662.2 816.1 888.9 897.2 
936.3 973.9 984.5 994.1 997.8 1014.7 1036.2 1058.3 1068.4 1123.3 1143.0 1163.9 1170.0 
1198.0 1225.2 1234.3 1242.9 1261.1 1272.1 1274.6 1286.0 1297.3 1304.5 1308.0 1310.7 
1324.2 1333.6 1339.2 1350.6 1369.6 1382.2 1398.3 1408.2 1413.2 1829.6 1876.9 1904.6 
2649.0 2650.4 2664.2 2666.2 2667.8 2668.4 2674.5 2677.1 2696.2 2737.3 2745.9 2753.1 
2775.0 2777.3 2781.5 2860.6  
 
 
name= MIN44 
energy (in kcal/mol)= -54.077036 
ZPE (in kcal/mol)= 143.372 
G (in kcal/mol)= 116.052 
Geometry 
C -2.93343907 -0.76998347 -0.55857054 
C -1.61272267 -0.59133521 -0.59550511 
C 1.94335884 1.27917410 -0.62991116 
C 2.24028725 0.60722428 0.68735357 
C 1.39275961 -0.62420640 0.95094528 
C 0.83829845 -1.38815421 -0.28314860 
C -0.60939233 -1.27232437 0.26548090 
C -0.07433708 -0.44036429 1.49490722 
C -0.59724850 0.97877186 1.58853713 
C -0.29484385 -1.16530859 2.81572541 
H -3.42335172 -1.44693942 0.11737320 
H -3.62287580 -0.26739130 -1.21598413 
H -2.02576333 1.73913354 -1.91476578 
H 0.90459050 1.55950610 -0.84093618 
H 2.11354195 1.34343605 1.50893822 
H 3.31832476 0.32854910 0.71561462 
H 1.96606840 -1.30265693 1.61663721 
H 1.19919092 -2.41786615 -0.37008988 
H 1.01311375 -0.91641702 -1.25434666 
H -1.01015196 -2.25807609 0.57924481 
H -0.46201359 1.53963399 0.65738898 
H -0.09819635 1.53794467 2.38935182 
H -1.67373565 0.98518411 1.80995666 
H 0.05603381 -2.20313133 2.78345899 
H -1.35834456 -1.19054899 3.08290916 
H 0.23616234 -0.66701684 3.63587641 
O -1.87200148 0.86577046 -2.35387731 
O 2.82147494 1.51555956 -1.42134428 
O -0.95655517 0.27367615 -1.43753011 
Vibrational frequencies (in cm-1) 
 21.4  30.5  60.7  80.2  96.0 163.6 165.1 176.9 178.3 214.0 226.5 249.9 292.9 326.8 
338.5 375.4 404.7 435.1 466.0 563.3 573.5 604.2 637.6 676.8 800.3 835.8 857.8 924.4 
944.6 992.2 997.9 1007.5 1012.9 1016.2 1028.7 1048.3 1060.1 1074.1 1090.9 1125.9 1128.8 
1146.7 1191.5 1207.7 1236.4 1255.6 1275.7 1285.0 1287.4 1291.4 1296.0 1299.4 1301.1 
1308.5 1324.4 1339.8 1345.1 1359.6 1372.0 1381.1 1387.9 1405.0 1409.5 1836.9 1875.3 
2643.3 2659.0 2670.6 2674.6 2675.3 2677.0 2678.7 2710.7 2717.3 2729.5 2738.2 2761.6 
2779.4 2782.2 2798.9 2870.4  
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name= MIN45 
energy (in kcal/mol)= -52.936195 
ZPE (in kcal/mol)= 142.734 
G (in kcal/mol)= 115.61 
Geometry 
C -2.89488191 -0.80503566 -1.37534344 
C -1.39979400 -0.92517922 -1.31885347 
C 1.22750750 0.92876206 -1.10657579 
C 0.70088899 0.79230547 0.11497908 
C 0.23188826 -0.47653110 0.70082757 
C 0.61788162 -1.78753227 0.05130522 
C -0.82582636 -1.34495994 -0.01491648 
C 0.12038832 -0.36345111 2.22628087 
C -1.17593495 0.37505656 2.58853929 
C 0.17195269 -1.70795495 2.95819876 
H -3.22590435 -0.39264561 -2.34065844 
H -3.27628676 -0.14695964 -0.58393751 
H -3.37556697 -1.78529377 -1.25713250 
H 1.32252578 0.17259152 -1.89170108 
H 0.61517111 1.66691508 0.76467333 
H 2.65066553 3.20257567 -0.45803551 
H 0.99227961 0.24575680 2.58341863 
H 0.88871701 -2.64967988 0.65220059 
H 1.21137783 -1.77913875 -0.86314325 
H -1.55049488 -1.85739620 0.62895058 
H -2.06049770 -0.21658241 2.33093310 
H -1.25631296 1.32977810 2.05484234 
H -1.22251210 0.59162901 3.66078962 
H 0.05989531 -1.56528428 4.03963315 
H -0.62633942 -2.38400300 2.63649863 
H 1.13079612 -2.21404649 2.79807711 
O 1.69108969 3.13792633 -0.68844620 
O 1.74526623 2.06825255 -1.63545475 
O -0.71415068 -0.71345855 -2.29048198 
Vibrational frequencies (in cm-1) 
 45.5  57.6  64.2  96.6 109.1 113.5 132.2 163.4 172.0 180.3 216.2 226.0 257.1 265.0 
297.0 340.9 355.3 396.1 466.4 494.4 555.4 575.9 613.6 646.5 795.5 822.0 850.7 923.0 
942.7 963.1 974.9 983.0 988.2 997.7 1014.9 1025.1 1054.9 1068.5 1091.2 1155.3 1157.4 
1169.1 1176.8 1210.1 1245.1 1256.4 1270.7 1271.5 1274.9 1295.7 1297.9 1300.8 1307.4 
1308.3 1317.5 1344.8 1367.3 1380.5 1386.0 1387.5 1402.1 1404.8 1493.4 1843.2 1855.1 
2670.0 2671.2 2673.8 2674.6 2676.3 2679.3 2690.3 2700.8 2704.2 2746.4 2750.3 2779.7 
2780.5 2781.0 2782.5 2867.7  
 
 
name= MIN46 
energy (in kcal/mol)= -56.881876 
ZPE (in kcal/mol)= 146.728 
G (in kcal/mol)= 123.454 
Geometry 
C -2.43953031 0.17065823 0.93708789 
C -1.20912906 0.30435669 0.07122324 
C -0.34886661 1.58349996 0.28975848 
C 1.16737745 1.45211629 0.33608044 
C 1.64878729 0.03600206 -0.00572521 
C 1.27123142 -0.31356678 -1.46553547 
C -0.44306484 -1.01837828 -0.08887481 
C 0.83562036 -1.02491375 0.80058098 
C 0.60829949 -0.68799012 2.26754874 
C 1.51174318 -2.39770669 0.71794313 
H -2.97817639 1.12504324 1.02173585 
H -2.19689828 -0.17382231 1.94805170 
H -3.15018871 -0.54650700 0.49990027 
H -0.73500254 2.27062427 1.05978390 
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H 1.54714014 1.74375881 1.33404832 
H 1.61238061 2.18184894 -0.37388281 
H 2.73400116 -0.05729584 0.17357017 
H 2.00926502 -0.95137464 -1.97144277 
H 1.03635912 0.56829834 -2.08364131 
H -1.08679669 -1.90786915 0.01232988 
H 0.03683093 -1.47912667 2.76899533 
H 0.05959656 0.24684819 2.41723090 
H 1.56440603 -0.58996560 2.79687180 
H 0.92158795 -3.16564796 1.22985775 
H 2.50575770 -2.38216241 1.17595008 
H 1.63014190 -2.72821350 -0.32288593 
O -1.58963397 0.84448210 -1.22823008 
O -0.78678453 2.05383136 -1.01416099 
O 0.07272692 -1.10003085 -1.40891594 
Vibrational frequencies (in cm-1) 
104.3 125.5 132.9 164.1 183.0 205.9 225.4 251.6 282.2 321.3 333.5 346.3 402.0 420.6 
460.7 485.8 511.3 583.4 687.7 704.1 720.7 875.1 877.3 910.0 928.1 960.1 969.1 977.0 
997.9 1007.0 1010.3 1019.8 1032.4 1046.1 1052.0 1096.9 1117.5 1125.7 1137.9 1158.0 
1176.6 1197.1 1210.4 1217.6 1226.4 1232.5 1251.2 1264.1 1278.2 1282.1 1284.3 1288.9 
1292.2 1296.6 1305.6 1307.7 1313.4 1323.4 1336.4 1344.9 1353.3 1378.5 1397.5 1407.9 
1415.7 2654.1 2659.8 2667.9 2670.2 2675.2 2676.4 2678.6 2681.5 2700.0 2709.1 2722.0 
2726.7 2739.6 2779.9 2780.9 2783.1  
 
 
name= MIN47 
energy (in kcal/mol)= -54.847172 
ZPE (in kcal/mol)= 144.833 
G (in kcal/mol)= 120.546 
Geometry 
C -2.18773016 -0.54707983 -0.72881028 
C -0.68937626 -0.40770960 -0.75817945 
C -0.05597997 1.03916289 -0.78363032 
C 1.05044913 1.38651269 0.20390404 
C 1.46148182 0.13854097 0.98955274 
C 1.60149152 -1.05167004 -0.00999820 
C 0.07389896 -1.30782874 0.19848399 
C 0.20324904 -0.59311742 1.60576775 
C -0.94200323 0.25773279 2.11050638 
C 0.59996021 -1.58326011 2.69715524 
H -2.68928218 0.40883592 -0.51910308 
H -2.52406608 -1.25581760 0.03960382 
H -2.56809457 -0.91188751 -1.69567208 
H -1.48487767 2.09433664 -1.64092255 
H 0.71189212 2.19098872 0.88938473 
H 1.91981339 1.80424459 -0.34313333 
H 2.29234659 0.31640379 1.67298911 
H 2.24185685 -1.86326536 0.33982356 
H 1.91675659 -0.79940807 -1.02544084 
H -0.25932475 -2.34441111 0.20264331 
H -1.28298839 1.01110803 1.38929803 
H -0.65135881 0.80599778 3.01617413 
H -1.81352958 -0.35810208 2.36213592 
H 0.91386982 -1.05980024 3.60811581 
H 1.42914162 -2.23234262 2.39558630 
H -0.24091702 -2.23389663 2.96353438 
O 0.42157148 0.75748653 -2.12401743 
O -0.95759902 2.08853822 -0.81051565 
O -0.21087172 -0.56487554 -2.12968592 
Vibrational frequencies (in cm-1) 
 20.5 116.9 144.9 156.1 182.8 215.9 234.2 257.9 301.9 308.1 326.6 339.9 370.1 394.9 
428.5 449.8 484.5 514.7 536.3 587.0 677.1 723.1 764.0 801.3 877.7 915.6 929.4 938.2 
963.0 981.9 1003.9 1010.7 1011.1 1017.2 1054.8 1056.5 1081.4 1082.7 1093.9 1119.5 
1149.9 1177.2 1182.1 1187.4 1217.1 1247.7 1251.7 1259.4 1274.6 1280.4 1282.2 1289.0 
1295.5 1298.0 1300.6 1304.5 1312.0 1314.0 1325.3 1367.9 1381.1 1388.2 1406.3 1410.0 
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1420.5 2659.8 2662.0 2666.4 2668.9 2676.2 2676.9 2681.3 2684.9 2739.3 2747.5 2752.3 
2764.6 2774.5 2781.4 2783.5 2795.3  
 
 
name= MIN48 
energy (in kcal/mol)= -52.249217 
ZPE (in kcal/mol)= 142.815 
G (in kcal/mol)= 115.652 
Geometry 
C -2.02168393 -0.08780527 -0.97311195 
C -0.72608655 -0.80233070 -0.99653163 
C 0.66277578 1.98161282 -0.68489396 
C 0.14906126 2.31387806 0.65210138 
C 0.26244771 1.54264872 1.74063423 
C 0.95367818 0.22469502 1.81997756 
C 0.11584279 -1.16938992 -0.02262011 
C 0.02206712 -0.97408050 1.46116867 
C -1.39979358 -0.75276482 1.98639064 
C 0.58087082 -2.24501900 2.13913835 
H -2.33277907 0.20380298 -1.99210249 
H -1.98645550 0.82977933 -0.37023975 
H -2.82278035 -0.72543254 -0.56961751 
H 0.04721012 2.30805481 -1.54005374 
H -0.37455980 3.27011179 0.70053266 
H 0.79793232 0.23071132 -2.74859304 
H -0.18154256 1.86946399 2.68811964 
H 1.36229684 0.07557890 2.83989135 
H 1.84326814 0.20926146 1.14807123 
H 1.05041772 -1.66630233 -0.32173071 
H -2.05858035 -1.57781887 1.69033802 
H -1.84508343 0.17287592 1.60879696 
H -1.41358806 -0.69648082 3.08050163 
H 0.51664610 -2.17999879 3.22966569 
H 1.63024239 -2.41729186 1.87795373 
H 0.01425692 -3.13093884 1.82905805 
O -0.11482728 -0.02491354 -3.04506632 
O 1.69999749 1.39279453 -0.88925720 
O -0.32052186 -1.20994318 -2.26893361 
Vibrational frequencies (in cm-1) 
 38.1  51.2  71.2  80.7  89.1 103.1 145.0 169.2 187.2 196.7 205.1 259.8 270.8 280.8 
330.0 355.0 378.3 392.8 422.0 468.5 479.5 539.8 547.5 639.2 687.4 813.8 873.2 912.4 
938.6 942.5 974.8 980.7 982.2 1006.8 1022.2 1026.7 1030.9 1062.8 1067.2 1087.7 1158.4 
1166.3 1179.0 1204.6 1268.6 1274.9 1282.8 1293.5 1300.8 1301.5 1307.4 1313.9 1320.7 
1328.4 1336.2 1362.0 1365.9 1390.4 1396.4 1400.9 1411.3 1436.4 1819.5 1854.6 1874.8 
2644.5 2645.4 2662.4 2668.3 2672.6 2675.8 2677.9 2680.7 2727.0 2728.6 2733.3 2754.4 
2773.7 2780.3 2781.9 2834.0  
 
 
name= MIN49 
energy (in kcal/mol)= -54.469882 
ZPE (in kcal/mol)= 145.464 
G (in kcal/mol)= 122.557 
Geometry 
C -2.21655038 0.10012996 -0.74832987 
C -0.71089223 -0.04305310 -0.87645299 
C 0.09735241 1.31251982 -0.87796228 
C 0.10126199 1.92738021 0.54862854 
C 0.82021831 0.82195963 1.35815078 
C 1.45386081 -0.02897686 0.18357257 
C 0.08446291 -0.84754635 0.17423237 
C -0.12663718 -0.39199456 1.66255067 
C -1.51388472 -0.10088891 2.19072635 
C 0.54970490 -1.39166370 2.60542842 
H -2.50901888 1.00756178 -0.21135376 
H -2.65669560 -0.76757715 -0.23964966 
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H -2.69141323 0.15237269 -1.74349090 
H -0.07219191 1.97941791 -1.72098121 
H -0.89973241 2.16188259 0.92593533 
H 0.67958316 2.86462944 0.55962463 
H 1.45222783 1.17339721 2.16345647 
H 2.40863170 -0.51949735 0.27410022 
H 1.25438294 -0.56312903 -2.36492095 
H 0.10920843 -1.91714288 -0.01686590 
H -1.98209032 0.77078437 1.72239147 
H -1.48920190 0.10688992 3.26940151 
H -2.18167542 -0.95875181 2.03857651 
H 0.65587825 -0.97561515 3.61360747 
H 1.55064304 -1.67921708 2.26632411 
H -0.04058572 -2.31257523 2.68615290 
O 0.60506125 -1.31337123 -2.36097514 
O 1.44721442 0.80625253 -0.96116330 
O -0.61889160 -0.62797811 -2.17481318 
Vibrational frequencies (in cm-1) 
137.7 145.3 172.2 183.8 200.4 214.7 228.4 256.3 302.2 324.1 367.7 385.1 400.0 424.4 
445.6 502.7 517.4 566.5 577.7 627.2 730.7 764.9 783.3 836.5 882.3 914.2 938.8 963.4 
972.0 993.4 1002.8 1012.6 1015.9 1022.0 1035.9 1040.5 1050.5 1074.3 1096.5 1113.8 
1128.5 1148.5 1161.1 1169.5 1178.2 1193.4 1209.2 1228.7 1256.3 1276.4 1280.1 1281.9 
1286.1 1291.5 1298.9 1302.1 1303.3 1318.9 1324.3 1340.2 1345.9 1393.3 1398.4 1406.3 
1413.5 2658.1 2664.6 2673.4 2675.0 2675.9 2678.0 2679.4 2732.6 2745.3 2748.3 2753.7 
2760.7 2774.1 2778.3 2782.2 2815.8  
 
 
name= MIN50 
energy (in kcal/mol)= -53.705066 
ZPE (in kcal/mol)= 144.701 
G (in kcal/mol)= 120.478 
Geometry 
C -2.34843786 -0.23197113 -0.72874659 
C -0.81527632 -0.30926624 -0.79810520 
C 0.71507525 1.64544151 -0.79276955 
C 1.54273985 1.44046280 0.23952882 
C 1.44482943 0.29321766 1.17158695 
C 1.36041355 -1.02584281 0.34362968 
C -0.18736313 -0.93512204 0.43185905 
C -0.03114793 0.03056582 1.66941663 
C -0.93298771 1.23772354 1.81553925 
C -0.04258437 -0.76084653 2.97635685 
H -2.69683918 -0.11864280 0.30310009 
H -2.80934575 -1.13845894 -1.14518827 
H -2.72250804 0.62304282 -1.30973423 
H 0.78345102 2.48082831 -1.49484248 
H 2.36862397 2.12417851 0.41862195 
H 0.61241638 -0.23990308 -3.02104191 
H 2.19683571 0.30995474 1.96823945 
H 1.77837488 -1.90100427 0.84703510 
H 1.80031687 -0.98113114 -0.65419620 
H -0.68658569 -1.88849851 0.66277261 
H -0.44186767 2.00824148 2.42565318 
H -1.88052110 0.98387053 2.30425602 
H 0.26334902 -0.12935122 3.81882864 
H 0.63826352 -1.61881885 2.94840842 
H -1.04444701 -1.14571240 3.19779338 
O 0.68283627 -1.04201987 -2.44244676 
O -0.40839170 0.99770148 -1.17888590 
O -0.64448261 -1.12178975 -1.96152535 
H -1.18174293 1.71387629 0.85964847 
Vibrational frequencies (in cm-1) 
 51.7 116.6 127.6 160.0 170.0 194.5 210.6 240.2 246.7 283.9 310.4 328.3 348.6 362.5 
380.1 408.6 439.3 467.0 487.3 561.7 607.9 703.7 774.0 796.3 809.3 858.7 903.1 926.3 
941.1 956.2 960.2 1006.0 1010.2 1019.5 1023.8 1035.0 1062.0 1092.0 1097.4 1119.1 1138.9 
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1151.0 1190.4 1205.9 1227.4 1242.6 1264.9 1275.7 1277.9 1282.8 1289.7 1298.0 1301.6 
1306.9 1311.8 1317.5 1337.2 1349.5 1363.3 1367.6 1391.5 1399.3 1405.5 1420.4 1848.2 
2666.1 2668.0 2671.9 2676.2 2677.6 2680.5 2687.3 2719.5 2730.9 2744.5 2765.9 2767.0 
2774.8 2781.3 2783.3 2861.7  
 
 
name= MIN51 
energy (in kcal/mol)= -51.603817 
ZPE (in kcal/mol)= 143.308 
G (in kcal/mol)= 115.47 
Geometry 
C -2.04204421 -1.70394172 -0.64186611 
C -0.71277109 -1.67002763 -0.54586283 
C -0.80343289 1.31348285 -0.46349329 
C 0.69490506 1.20675620 -0.56778510 
C 1.38522258 0.63610022 0.68075160 
C 1.42197792 -0.90670085 0.64918466 
C 0.06751223 -1.62030757 0.73066379 
C 0.85138592 1.23502976 1.95842417 
C 0.72499365 2.72739315 1.95470564 
C 0.57187812 0.53974407 3.06327722 
H -2.57432565 -1.78522352 -1.57558436 
H -0.72983307 -0.89527337 -3.05520688 
H -2.70305588 -1.67023100 0.20542901 
H -1.28825433 0.97375897 0.45939533 
H 0.95241324 0.59219279 -1.45855592 
H 1.10623277 2.21148639 -0.80724449 
H 2.46719519 0.96199039 0.62823980 
H 2.05323722 -1.25361187 1.49575463 
H 1.96973244 -1.23339560 -0.25846687 
H 0.23423356 -2.66917202 1.07113706 
H 1.64527248 3.21078767 1.59904829 
H 0.52173699 3.13143864 2.95660221 
H -0.09504403 3.07102432 1.30865325 
H -0.55854242 -1.15222707 1.52273923 
H 0.22296128 0.99646743 3.97605341 
H 0.67362379 -0.52659912 3.16482320 
O -0.54204004 -1.84349872 -2.83141462 
O -1.44896467 1.77859977 -1.37170755 
O 0.16173905 -1.69392170 -1.60295703 
Vibrational frequencies (in cm-1) 
-28.6  38.2  46.9  62.8  73.0  91.0 122.7 151.0 179.2 201.6 251.7 292.0 300.8 320.3 
359.1 380.5 411.4 435.8 490.7 516.1 524.7 580.3 600.7 607.6 713.4 773.3 843.5 887.4 
925.8 969.2 993.6 1007.7 1016.9 1033.2 1041.2 1049.8 1054.2 1072.7 1079.4 1106.0 1151.6 
1157.8 1189.1 1220.6 1245.6 1263.7 1270.6 1278.1 1284.3 1289.2 1295.4 1300.7 1305.9 
1321.3 1343.9 1356.0 1367.1 1372.0 1383.9 1397.5 1402.1 1413.6 1827.2 1860.8 1873.5 
2644.2 2646.2 2651.8 2652.3 2666.5 2667.9 2673.2 2719.3 2724.7 2728.2 2734.1 2736.7 
2778.4 2792.0 2797.5 2855.7  
 
 
name= MIN52 
energy (in kcal/mol)= -50.549347 
ZPE (in kcal/mol)= 142.602 
G (in kcal/mol)= 114.107 
Geometry 
C -1.29377909 -2.26865629 -0.21913327 
C 0.19425658 -2.27748841 -0.20760769 
C -2.05917340 1.27606965 -0.17637255 
C -0.72926124 1.66597043 -0.68853957 
C 0.56672954 1.02688446 -0.18039188 
C 0.57431581 -0.06214268 0.86863047 
C 1.03081263 -1.34941288 0.26695891 
C 0.26695992 2.46720000 0.16870326 
C 1.05446536 3.53913874 -0.54915952 
C -0.09232883 2.86200391 1.57419587 
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H -1.69442834 -2.24392231 0.80838872 
H -1.72229201 -3.15556776 -0.71074353 
H -1.68088948 -1.38177288 -0.74243801 
H -2.86845695 1.20700954 -0.91981357 
H -0.75643843 1.90945625 -1.75896118 
H 2.20074498 -3.38451105 -1.72790341 
H 1.33475904 0.84816021 -0.94878952 
H -0.42261564 -0.17006936 1.35065711 
H 1.25327663 0.23311445 1.69950717 
H 2.10844078 -1.49066014 0.23406231 
H 0.50450399 4.48895083 -0.56862308 
H 1.28356645 3.27459092 -1.58791802 
H 2.01224253 3.72312975 -0.04373776 
H -0.62199205 2.06128438 2.11515423 
H -0.75586828 3.73623897 1.58700010 
H 0.80242989 3.10975213 2.15885907 
O 2.00027588 -3.58183742 -0.77997130 
O -2.30176988 1.03291604 0.98265703 
O 0.58059522 -3.45828723 -0.79933709 
Vibrational frequencies (in cm-1) 
 11.9  34.5  63.9  87.9  98.4 122.8 127.4 140.6 156.3 180.4 198.1 202.6 231.7 252.0 
291.0 345.8 371.5 401.7 449.0 483.1 493.8 504.3 618.3 688.4 732.6 833.7 885.8 910.6 
935.3 953.8 981.5 1014.3 1014.7 1019.7 1034.3 1042.4 1053.8 1059.5 1084.4 1148.5 1179.9 
1190.6 1215.5 1240.9 1265.5 1269.6 1271.7 1281.6 1289.4 1292.7 1295.0 1296.2 1315.4 
1316.4 1349.3 1351.0 1367.2 1378.2 1385.5 1393.7 1400.1 1411.9 1498.3 1836.0 1894.8 
2647.4 2651.5 2658.9 2660.7 2668.8 2674.4 2676.6 2680.2 2728.0 2742.0 2751.1 2760.4 
2773.7 2778.9 2782.1 2870.6  
 
 
name= MIN53 
energy (in kcal/mol)= -52.216734 
ZPE (in kcal/mol)= 144.288 
G (in kcal/mol)= 119.692 
Geometry 
C -2.36153804 -0.30974876 -0.78627559 
C -0.82381282 -0.30995945 -0.78672076 
C 0.71754287 1.61241436 -0.79046877 
C 1.58074592 1.37297668 0.20556405 
C 1.44768786 0.25471843 1.16990239 
C 1.32817777 -1.07977422 0.37166093 
C -0.21648639 -0.94322431 0.45132647 
C -0.03630546 0.03999797 1.67523655 
C -0.92527224 1.26173710 1.79293023 
C -0.06476855 -0.74164196 2.98788936 
H -2.76724440 -0.34936744 0.22982009 
H -2.75655304 -1.17377566 -1.33964371 
H -2.74968506 0.59567562 -1.27521775 
H 0.79819227 2.43073683 -1.50904667 
H 2.45965976 2.00047751 0.32946640 
H 0.60547100 -0.07155768 -3.01777498 
H 2.19921895 0.27145691 1.96681068 
H 1.71936884 -1.95424727 0.89758087 
H 1.77525333 -1.07300160 -0.62367441 
H -0.74197066 -1.87802526 0.69558758 
H -0.46182954 2.15709921 1.35717524 
H -1.14909060 1.51075010 2.83719694 
H 0.31360180 -0.13163351 3.81683353 
H 0.55026427 -1.64748534 2.94718641 
H -1.08608178 -1.04950780 3.23941323 
O 0.75138836 -0.85864848 -2.43332604 
O -0.47503301 1.03284310 -1.07657879 
O -0.56577222 -1.07413131 -1.96853600 
H -1.88400215 1.12857932 1.28171549 
Vibrational frequencies (in cm-1) 
66 
 
-127.8  46.9  86.2 117.8 163.7 190.7 207.6 226.2 252.1 273.3 295.6 324.2 347.0 366.2 
375.7 415.7 442.4 474.6 490.4 562.1 607.1 705.4 768.2 792.6 819.6 854.6 901.0 930.0 
939.9 955.8 957.3 1004.5 1017.5 1019.4 1021.4 1036.0 1062.3 1089.7 1097.1 1117.9 1138.0 
1150.3 1190.0 1203.5 1224.6 1244.1 1264.3 1272.2 1275.1 1282.6 1288.5 1297.1 1300.5 
1301.4 1307.2 1312.4 1335.4 1346.8 1359.5 1369.5 1389.9 1399.5 1405.4 1432.3 1841.8 
2663.3 2665.2 2668.5 2674.0 2677.5 2679.4 2687.4 2720.8 2731.9 2744.0 2765.3 2767.8 
2771.9 2781.1 2783.2 2862.5  
 
 
name= MIN54 
energy (in kcal/mol)= -52.051435 
ZPE (in kcal/mol)= 144.27 
G (in kcal/mol)= 119.243 
Geometry 
C -2.11771529 -1.15749603 -0.49678323 
C 1.47956925 -1.19637245 -0.48331878 
C 2.07382840 0.00449779 -0.49251463 
C 1.38440280 1.27668764 -0.17429893 
C 0.63936783 1.10981576 1.18754952 
C -0.63931955 0.72469244 0.39439694 
C -0.02022982 1.42274834 -0.87948946 
C -0.17887154 0.79717551 -2.24809539 
C -0.45241060 2.88732016 -0.95430667 
H -2.29224196 -0.47983242 -1.33835981 
H -2.99747810 -1.12693640 0.15783687 
H -2.03657584 -2.17987874 -0.89499958 
H 1.98109137 -2.14785964 -0.68186875 
H 3.13613183 0.08404863 -0.70434323 
H -0.26380120 -1.13279374 3.14548087 
H 2.02973292 2.15775848 -0.26172398 
H 0.54018776 2.03433070 1.76039207 
H 1.06085780 0.34926618 1.84623473 
H -1.56306214 1.19737658 0.75852413 
H 0.55400754 1.22053302 -2.94848295 
H -1.17619282 0.97676238 -2.66515729 
H 0.13273958 3.42922990 -1.70690616 
H -0.31866523 3.41008958 -0.00126785 
H -1.50880872 2.97522803 -1.23145034 
O 0.08514803 -1.48569425 2.29011118 
O 0.17842597 -1.53913203 -0.35501577 
O -1.10957424 -1.39425603 1.52533819 
H -0.01546663 -0.28749333 -2.25192416 
C -0.83711037 -0.77604929 0.26836484 
Vibrational frequencies (in cm-1) 
 32.8  82.2 118.2 135.1 153.4 171.2 180.9 206.8 228.1 249.7 288.5 322.6 344.7 359.6 
376.2 408.3 438.4 463.2 486.0 557.6 602.4 701.3 775.6 791.9 810.9 858.8 903.0 927.4 
939.0 950.2 955.6 1003.7 1009.2 1017.0 1024.8 1057.6 1062.9 1091.9 1097.3 1119.0 1133.5 
1147.9 1189.0 1204.4 1227.2 1239.8 1259.0 1275.3 1279.0 1280.9 1289.4 1297.9 1301.2 
1303.7 1307.8 1318.4 1337.1 1347.6 1366.1 1372.0 1392.1 1396.6 1405.7 1419.1 1841.6 
2667.3 2669.1 2673.2 2676.6 2677.7 2680.7 2689.7 2718.3 2732.3 2744.6 2766.2 2768.6 
2776.2 2781.2 2783.2 2878.3  
 
 
name= MIN55 
energy (in kcal/mol)= -51.077176 
ZPE (in kcal/mol)= 143.434 
G (in kcal/mol)= 115.963 
Geometry 
C -2.02868408 -1.65405962 -0.65906575 
C -0.70124109 -1.70153293 -0.54914184 
C -0.83141200 1.34892672 -0.45875788 
C 0.65369140 1.15611999 -0.61504271 
C 1.36062381 0.61694926 0.63910777 
C 1.42267049 -0.92582529 0.63898732 
C 0.07848736 -1.65935281 0.72798278 
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C 0.82653377 1.22950453 1.91068463 
C 0.70363744 2.72150348 1.89113026 
C 0.54436479 0.54627440 3.02260080 
H -2.55369788 -1.68304369 -1.59982539 
H -0.58360347 -2.71360221 -3.06572133 
H -2.69493697 -1.56402928 0.18039882 
H -1.34433641 0.79634401 0.33685243 
H 0.82474842 0.47234298 -1.47920115 
H 1.11486034 2.11468267 -0.93372428 
H 2.43699327 0.95804992 0.57263726 
H 2.05618674 -1.24685231 1.49356361 
H 1.97609443 -1.25743252 -0.26317833 
H 0.25842049 -2.70521528 1.06562398 
H 1.64686669 3.19902576 1.59179007 
H 0.43478466 3.13270877 2.87404446 
H -0.06965081 3.06622327 1.18867763 
H -0.54971055 -1.19916120 1.52375146 
H 0.19389123 1.01293721 3.92960753 
H 0.64465330 -0.51836551 3.13672831 
O -0.51255290 -1.75424760 -2.83373837 
O -1.43841386 2.09436352 -1.18847105 
O 0.17956916 -1.84604128 -1.59201417 
Vibrational frequencies (in cm-1) 
 32.6  49.0  60.7  64.3  78.4  96.9 127.5 152.2 178.2 195.9 232.1 261.8 304.5 314.0 
355.9 386.0 408.3 437.5 496.4 523.4 529.2 582.4 606.2 615.9 703.9 802.4 842.4 890.1 
927.3 972.2 995.1 1006.2 1018.3 1038.8 1042.6 1050.0 1057.4 1074.7 1080.8 1104.9 1149.0 
1152.7 1187.6 1217.8 1245.6 1265.8 1271.5 1278.7 1285.4 1290.8 1296.8 1300.3 1304.9 
1321.0 1340.5 1345.2 1367.3 1369.7 1384.5 1399.0 1402.4 1415.0 1829.7 1860.2 1875.9 
2641.2 2644.7 2653.1 2654.9 2662.7 2668.4 2673.8 2720.1 2724.8 2728.8 2733.4 2735.5 
2777.9 2793.2 2797.3 2870.3  
 
 
name= MIN56 
energy (in kcal/mol)= -49.304989 
ZPE (in kcal/mol)= 141.976 
G (in kcal/mol)= 114.267 
Geometry 
C -2.59861769 0.15186472 0.90268836 
C -1.07482515 0.22065217 0.79561376 
C -0.62995208 1.68535872 0.72460283 
C -0.44311070 -0.36963656 -2.55880515 
C 0.85656272 0.36666846 -2.55811864 
C 1.93353839 -0.05744824 -3.21594463 
C -0.38064494 -0.42193067 1.95937298 
C 0.88411764 -0.87133451 1.94407925 
C 1.79766839 -0.78902023 0.77305097 
C 1.47464067 -1.52331391 3.15283898 
H -3.08092567 0.63218114 0.04157376 
H -2.97473105 0.62422445 1.81471815 
H -2.93251963 -0.89508248 0.90505286 
H -1.22484585 2.40136322 1.30500109 
H -1.06717371 -0.11185638 -3.44065202 
H -0.31226572 -1.46869652 -2.52766266 
H 0.85313898 1.28361320 -1.96050159 
H 2.87081320 0.47746360 -3.21715513 
H 1.97051607 -0.96219245 -3.79971511 
H -1.00407605 -0.52427775 2.84392840 
H 1.64710359 -1.64330087 0.09484083 
H 2.85722286 -0.77410838 1.05462704 
H 1.61743475 0.11583840 0.16112625 
H 0.74981887 -1.66638100 3.96405738 
H 2.30256763 -0.92245319 3.55797067 
H 1.88354851 -2.51440071 2.90561017 
O -1.27129416 0.04059767 -1.48610403 
O 0.32936314 2.04751278 0.09607866 
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O -0.63293013 -0.52936627 -0.32009343 
Vibrational frequencies (in cm-1) 
 37.1  55.2  70.2  82.2  96.0  98.2 124.7 138.5 144.9 159.6 181.7 212.9 262.2 285.2 
306.4 312.0 344.6 361.0 422.2 461.8 494.0 540.2 584.7 600.2 645.7 872.1 885.5 923.4 
940.7 962.4 965.4 983.6 989.0 1012.5 1018.8 1025.6 1056.6 1094.9 1100.6 1118.4 1132.0 
1154.0 1179.1 1224.6 1241.8 1258.2 1271.1 1276.5 1276.8 1281.1 1285.0 1288.7 1289.8 
1295.7 1315.9 1331.4 1334.3 1380.0 1389.4 1399.0 1401.7 1425.6 1843.2 1854.9 1856.5 
2641.5 2642.7 2649.2 2668.7 2671.1 2673.8 2676.1 2680.7 2708.0 2716.2 2744.2 2756.8 
2774.8 2779.8 2781.6 2790.8  
 
 
name= MIN57 
energy (in kcal/mol)= -48.923914 
ZPE (in kcal/mol)= 142.301 
G (in kcal/mol)= 113.428 
Geometry 
C -2.49842709 -0.28599949 -1.89776240 
C -1.39854135 -0.70545050 -1.00310999 
C 1.00106629 1.24977300 -1.06121749 
C 1.97933643 0.81973752 0.00313806 
C 1.44198930 -0.23054251 0.94162653 
C -0.01195068 -0.69164990 1.04190863 
C -1.10293913 -0.18611599 0.20073117 
C 0.59758886 0.15657883 2.15423209 
C 0.15977318 1.58624248 2.33146590 
C 0.90569295 -0.52166945 3.46755135 
H -3.18906874 -1.11731379 -2.10702354 
H -2.11370534 0.06305791 -2.87210915 
H -3.09095415 0.53820673 -1.47301562 
H 0.69751723 0.50044240 -1.80192618 
H 2.30770679 1.70510068 0.59496697 
H 2.89849172 0.44662424 -0.49832798 
H 2.18532690 -1.02668931 1.09924891 
H -0.14623406 -1.76519634 1.26267062 
H -1.05007969 -2.95817059 -2.71517227 
H -1.70721645 0.61301912 0.62567880 
H -0.77736384 1.64770150 2.89857741 
H -0.00868887 2.09626329 1.36985781 
H 0.91625766 2.17004228 2.87137723 
H 0.02720462 -0.52098086 4.12610275 
H 1.71572177 -0.00247300 3.99665783 
H 1.21585743 -1.56512553 3.34206032 
O -0.80782414 -2.00328563 -2.78757678 
O 0.59610103 2.38507993 -1.11996838 
O -0.56381499 -1.72620160 -1.40703962 
Vibrational frequencies (in cm-1) 
 17.2  33.9  54.4  62.7  86.0  90.6 113.4 121.5 126.7 153.3 191.2 207.8 243.8 282.7 
311.9 317.5 354.1 424.9 466.2 473.0 499.5 525.3 599.1 648.0 755.6 789.5 865.8 902.8 
949.4 973.1 988.4 1004.5 1012.3 1024.4 1029.5 1040.6 1056.4 1063.8 1080.1 1117.1 1157.5 
1181.8 1237.6 1257.3 1267.8 1275.7 1276.1 1280.6 1285.8 1293.0 1295.3 1297.3 1302.6 
1309.8 1334.6 1337.5 1369.3 1382.9 1392.3 1401.3 1412.4 1422.2 1518.5 1831.2 1851.2 
2645.9 2661.5 2662.0 2663.0 2672.1 2675.6 2678.0 2680.4 2729.2 2735.7 2742.6 2757.3 
2777.4 2778.6 2782.3 2869.6  
 
 
name= MIN58 
energy (in kcal/mol)= -50.572003 
ZPE (in kcal/mol)= 144.274 
G (in kcal/mol)= 119.66 
Geometry 
C -2.50013189 -0.02832391 -0.85768793 
C -1.00759876 -0.12456885 -0.93798370 
C -0.12285551 1.17734180 -0.85819909 
C 1.00014152 1.00493626 0.15227417 
C 0.83994943 -0.41648688 0.69080135 
69 
 
C 1.07411731 -1.51778926 -0.31980184 
C -0.34858123 -1.10641310 -0.00960018 
C 1.12269613 -0.56852056 2.16874389 
C -0.01407270 0.06717991 2.98349667 
C 1.30031648 -2.02984250 2.59777322 
H -2.90278466 0.69514279 -1.58010044 
H -2.82573050 0.28750815 0.14391145 
H -2.97668714 -0.99536422 -1.07461046 
H -1.32289240 2.61187107 -1.45679305 
H 0.92649084 1.76740044 0.95206380 
H 1.98950396 1.15077871 -0.32072206 
H 2.07630060 -0.02407582 2.39592441 
H 1.42663033 -2.49397734 -0.00268293 
H 1.49913083 -1.27128510 -1.29423485 
H -1.00411716 -1.78999730 0.52011330 
H -0.96467587 -0.44859240 2.80900569 
H -0.16418049 1.11982693 2.71775303 
H 0.19563587 0.02531011 4.05704051 
H 1.45711207 -2.10380423 3.67995480 
H 2.16868017 -2.48847947 2.11227542 
H 0.41917151 -2.63327613 2.35495366 
O 0.26550867 0.94668442 -2.23638657 
O -0.72681704 2.39968242 -0.70211543 
O -0.56850884 -0.25898382 -2.32118307 
Vibrational frequencies (in cm-1) 
 55.3  89.6 103.8 123.3 161.0 203.6 215.5 222.7 234.1 284.2 293.4 319.4 321.0 372.4 
389.8 421.2 452.7 516.1 561.9 575.4 587.5 667.3 760.7 793.7 868.9 869.5 922.3 940.9 
968.9 972.4 981.2 994.2 1001.8 1012.6 1032.7 1042.3 1069.5 1103.7 1133.5 1140.2 1151.9 
1172.7 1178.5 1183.9 1240.4 1243.7 1273.6 1275.4 1280.4 1283.5 1294.3 1296.1 1298.1 
1306.3 1306.9 1309.8 1324.4 1340.4 1373.0 1382.9 1389.0 1397.8 1400.0 1407.8 1473.1 
2663.7 2671.2 2672.4 2674.2 2675.3 2677.1 2680.1 2703.7 2704.1 2744.1 2770.5 2779.6 
2780.2 2781.3 2783.1 2796.3  
 
 
name= MIN59 
energy (in kcal/mol)= -49.723625 
ZPE (in kcal/mol)= 144.187 
G (in kcal/mol)= 119.153 
Geometry 
C -2.39423889 -0.25937400 -1.10415016 
C -0.89980225 -0.29982578 -1.01550844 
C -0.06266143 1.03449556 -1.00717272 
C 0.94346601 1.03259522 0.13320539 
C 0.76900143 -0.32004856 0.82235266 
C 1.14304260 -1.51717086 -0.02837520 
C -0.31636822 -1.13453410 0.09081474 
C 0.95742725 -0.33843382 2.32432086 
C 0.13195710 0.76123290 3.00890928 
C 0.57832970 -1.69051791 2.94620131 
H -2.73710655 0.33206870 -1.96446977 
H -2.83545811 0.18366499 -0.19974790 
H -2.81658945 -1.26799970 -1.22194243 
H -1.22196634 2.33408176 -1.91331062 
H 0.75302551 1.88461151 0.81466000 
H 1.97512118 1.16633828 -0.24249472 
H 2.04412882 -0.15062637 2.52726941 
H 1.49576039 -2.43271159 0.43466190 
H 1.65759234 -1.36382484 -0.97827421 
H -1.00430328 -1.78371163 0.62241643 
H -0.91368654 0.73558434 2.68221704 
H 0.52301580 1.76143578 2.79257271 
H 0.14172674 0.64374011 4.09798799 
H 0.79377539 -1.70119874 4.02055157 
H 1.13464867 -2.51948897 2.49729436 
H -0.49055257 -1.90017431 2.82698336 
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O 0.48319952 0.65082632 -2.29507367 
O -0.71103070 2.24220601 -1.07613311 
O -0.30952033 -0.58505201 -2.31748661 
Vibrational frequencies (in cm-1) 
 25.6  86.1 105.6 119.7 164.9 198.1 212.8 220.0 248.0 285.6 296.8 321.7 337.7 380.5 
394.3 414.4 448.2 520.1 551.8 568.9 584.6 668.3 761.6 795.6 863.7 867.1 922.9 940.3 
966.7 971.8 980.9 993.3 1000.2 1012.6 1034.8 1044.7 1067.7 1103.4 1133.8 1138.0 1148.4 
1173.8 1175.5 1183.0 1242.5 1245.9 1272.4 1276.0 1283.2 1285.5 1293.3 1296.6 1297.5 
1303.0 1307.8 1308.8 1317.9 1340.8 1373.2 1381.4 1389.2 1397.4 1399.7 1408.9 1463.5 
2660.3 2670.0 2672.0 2673.5 2674.4 2676.3 2678.5 2703.2 2703.5 2742.2 2769.3 2779.2 
2780.1 2780.6 2782.2 2796.4  
 
 
name= MIN60 
energy (in kcal/mol)= -47.667016 
ZPE (in kcal/mol)= 142.299 
G (in kcal/mol)= 113.97 
Geometry 
C -3.15945480 -1.20768395 -0.45108642 
C -1.66603204 -1.20641779 -0.44301660 
C -0.27410140 2.00066666 -0.46489585 
C 0.91011643 1.23981780 -0.99555340 
C 1.43059264 0.13504783 -0.11491837 
C 0.56784316 -0.88807115 0.61679080 
C -0.89927779 -0.87392674 0.60166973 
C 1.38279616 0.13551407 1.40950005 
C 0.71350341 1.25189229 2.16532135 
C 2.61758063 -0.37151331 2.12106212 
H -3.56226105 -0.24042883 -0.11489829 
H -3.55688844 -1.98700713 0.21666847 
H -3.57804200 -1.39802312 -1.45232221 
H -1.16824820 1.42988293 -0.18646223 
H 1.73969721 1.95247417 -1.20964716 
H 0.62372027 0.80429900 -1.98365071 
H 2.35311809 -0.27623628 -0.56093321 
H 0.95014811 -1.92310268 0.61595055 
H 0.20315677 -2.58858298 -2.15241983 
H -1.36234922 -0.60731371 1.55352439 
H 1.16830247 2.22225492 1.91438009 
H 0.80594195 1.11893431 3.25101227 
H -0.35987232 1.33030362 1.95541339 
H 3.35495237 0.43327726 2.24132940 
H 3.11106727 -1.18743952 1.58100638 
H 2.37033992 -0.75014908 3.12087595 
O 0.13506449 -1.66698606 -1.79918194 
O -0.26428869 3.20529098 -0.38390069 
O -1.28674265 -1.57863227 -1.70550618 
Vibrational frequencies (in cm-1) 
 42.3  48.0  61.9  67.3  75.5  89.3  99.6 118.3 124.8 135.8 180.1 208.6 231.0 265.6 
310.9 324.2 331.9 404.2 459.3 484.4 496.4 535.5 594.7 661.7 763.0 801.8 865.5 892.3 
949.2 971.6 980.4 1008.3 1014.1 1023.7 1030.3 1048.7 1059.6 1065.1 1091.5 1113.2 1156.8 
1187.1 1237.7 1244.4 1271.6 1272.3 1273.6 1281.9 1283.9 1286.1 1295.6 1297.8 1304.8 
1306.3 1341.7 1351.9 1367.3 1379.2 1398.4 1402.0 1408.4 1420.4 1524.4 1831.9 1895.8 
2644.6 2658.6 2664.2 2666.1 2667.4 2671.6 2677.4 2678.0 2727.4 2732.4 2739.9 2753.9 
2774.7 2778.3 2781.7 2873.0  
 
 
name= MIN61 
energy (in kcal/mol)= -47.932862 
ZPE (in kcal/mol)= 142.742 
G (in kcal/mol)= 114.97 
Geometry 
C -2.99248400 -1.05066490 -0.98323905 
C -1.50016595 -1.14297165 -0.89084992 
C -0.03178158 1.59596883 -0.40084067 
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C 1.15896743 1.21626730 0.39417176 
C 1.43504632 -0.21108497 0.84376695 
C 0.62501061 -1.43024178 0.46290795 
C -0.83734238 -1.24525518 0.26747960 
C 1.04966457 0.84202386 1.87102603 
C 2.14670567 1.34321541 2.78431166 
C -0.28635439 0.83754012 2.56385686 
H -3.33995858 -0.84051921 -2.00770928 
H -3.38424576 -0.25018612 -0.34073038 
H -3.46187201 -1.99571462 -0.67095591 
H -0.95456549 1.85616189 0.13454677 
H 2.03705891 1.80202396 0.07503038 
H 0.54682707 -0.13833538 -2.30890082 
H 2.50730853 -0.48773152 0.84101116 
H 0.77920747 -2.19933597 1.25892970 
H 1.08285119 -1.88624101 -0.44792174 
H -1.40807449 -1.26670013 1.19700915 
H 2.20490730 0.73537591 3.69676203 
H 1.96286989 2.38124790 3.09070977 
H 3.13668074 1.31580671 2.31435654 
H -1.12353032 0.63378063 1.88534340 
H -0.48920469 1.80331105 3.04564140 
H -0.31630556 0.06557201 3.34542900 
O 0.35985215 -1.11727600 -2.28262359 
O 0.01268541 1.68673105 -1.60686195 
O -1.05490732 -1.10791050 -2.18027518 
Vibrational frequencies (in cm-1) 
-68.6  24.1  49.0  64.6  81.3 110.8 126.2 134.1 145.0 195.0 208.1 241.7 284.7 293.6 
319.0 365.2 408.8 414.4 428.1 471.3 521.9 541.1 620.7 638.3 749.1 803.7 878.8 911.6 
927.4 966.7 985.9 1007.9 1012.1 1019.6 1036.7 1038.5 1051.1 1062.0 1096.6 1142.0 1172.8 
1213.3 1227.7 1241.4 1253.2 1273.1 1274.2 1283.1 1291.6 1294.7 1295.6 1300.0 1300.6 
1309.3 1352.3 1356.5 1379.3 1381.8 1398.4 1401.2 1409.4 1423.9 1521.6 1820.7 1893.6 
2640.8 2652.2 2663.8 2666.6 2669.8 2673.5 2676.1 2677.9 2720.0 2727.6 2739.2 2753.3 
2775.2 2779.2 2782.0 2806.3  
 
 
name= MIN62 
energy (in kcal/mol)= -47.821248 
ZPE (in kcal/mol)= 142.662 
G (in kcal/mol)= 115.632 
Geometry 
C -2.76416346 -1.07106898 1.43528005 
C -1.27412350 -1.07629824 1.43123499 
C -0.54919746 0.26879356 1.42314657 
C -0.11781972 0.63192835 0.00071246 
C 1.05935018 -0.20772584 -0.44599555 
C 2.44269582 0.33903432 -0.09364066 
C 2.84990913 0.46410376 -1.36773786 
C 1.53183619 -0.04035331 -1.97609579 
C 0.79078650 0.99427746 -2.79581357 
C 1.64741248 -1.36442653 -2.70391143 
H -3.16437034 -0.62270477 0.51305616 
H -3.16378962 -0.47183797 2.26923423 
H -3.17572996 -2.08712785 1.51940967 
H 0.32601711 0.23884449 2.12327849 
H 0.13545460 1.71098757 -0.03908536 
H -0.96914491 0.50214492 -0.69930035 
H 0.92647849 -1.27207672 -0.17508671 
H 2.85409557 0.51306951 0.86445355 
H -2.19023489 2.57830194 1.00731364 
H 3.72484132 0.77466984 -1.87119696 
H -0.23851471 0.67862722 -3.00473589 
H 1.28538512 1.15727040 -3.76215393 
H 0.74814693 1.96564229 -2.29005973 
H 2.14782855 -1.24775347 -3.67241266 
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H 0.65948490 -1.80335587 -2.89089725 
H 2.22553677 -2.09786878 -2.12701916 
O -2.39293241 1.62087354 1.14216102 
O -1.31769019 1.28918830 2.02124764 
O -0.62770525 -2.09426758 1.42359055 
Vibrational frequencies (in cm-1) 
 34.2  39.2  61.1  95.1 130.4 141.2 165.4 186.0 190.7 204.9 208.3 222.6 269.7 294.4 
310.2 345.7 359.1 383.8 458.5 489.1 547.0 601.8 690.7 698.4 811.4 835.5 877.1 916.4 
929.2 968.3 982.9 998.4 1008.4 1018.5 1039.3 1049.2 1067.7 1072.8 1099.2 1122.3 1146.1 
1166.9 1182.9 1218.6 1230.1 1246.1 1249.7 1265.5 1271.8 1277.4 1280.5 1287.3 1293.5 
1296.7 1300.2 1315.7 1320.6 1352.7 1358.2 1359.6 1380.4 1398.1 1403.2 1777.1 1848.7 
2656.2 2660.6 2672.0 2674.1 2674.9 2675.8 2679.5 2680.7 2705.2 2742.7 2777.5 2781.3 
2782.9 2799.3 2812.8 2867.1  
 
 
name= MIN63 
energy (in kcal/mol)= -47.323967 
ZPE (in kcal/mol)= 143.031 
G (in kcal/mol)= 116.517 
Geometry 
C -1.98507914 -1.28026487 -1.62483786 
C -0.48798535 -1.27598717 -1.62832015 
C 0.20590827 0.08211549 -1.63267249 
C -0.22470781 0.97855642 -0.46582601 
C 0.22972571 0.43663586 0.87452398 
C -0.54842446 -0.74900964 1.44628090 
C -0.97068365 -0.09951232 2.54366849 
C -0.28661723 1.22807204 2.18107147 
C -1.24640738 2.37289237 1.93749578 
C 0.83847111 1.61920770 3.11774453 
H -2.38133270 -2.26186363 -1.93034578 
H -2.41136489 -0.52594081 -2.29601150 
H -2.37406922 -1.08457349 -0.61296001 
H 0.02471757 0.58027270 -2.61461630 
H -1.32376534 1.11429052 -0.48775872 
H 0.20735395 1.99295491 -0.61045320 
H 1.32342422 0.28456537 0.89417448 
H -0.63406263 -1.72948514 1.05293638 
H 1.98932713 -1.65469358 -2.37916727 
H -1.54972192 -0.32632859 3.39878095 
H -2.12193426 2.06069083 1.35643691 
H -0.76172250 3.19680073 1.40050847 
H -1.62335990 2.77768022 2.88595530 
H 1.42535016 2.45185815 2.71190280 
H 1.52959408 0.78514111 3.29576895 
H 0.45223616 1.93071941 4.09595669 
O 2.13071662 -0.69708293 -2.60901126 
O 1.60626090 -0.07983068 -1.44353695 
O 0.15059358 -2.29874700 -1.66193774 
Vibrational frequencies (in cm-1) 
 31.4  58.9  68.9 111.4 121.9 133.4 170.1 172.6 178.4 202.3 254.3 277.2 301.6 315.8 
350.5 364.6 413.7 433.2 454.7 500.6 542.4 600.1 668.7 696.5 804.2 842.2 878.3 918.3 
920.9 965.7 998.3 1004.0 1011.3 1018.4 1037.8 1038.6 1054.8 1077.4 1109.7 1131.1 1146.9 
1186.4 1202.0 1218.1 1226.5 1230.9 1258.0 1262.8 1266.5 1269.3 1283.5 1287.1 1293.5 
1296.3 1300.4 1314.2 1317.3 1347.1 1362.0 1367.0 1379.1 1397.6 1403.3 1777.7 1844.1 
2657.3 2659.6 2670.6 2673.7 2674.8 2676.1 2678.4 2681.2 2716.6 2739.1 2777.7 2781.2 
2782.6 2788.7 2806.0 2816.6  
 
 
name= MIN64 
energy (in kcal/mol)= -45.587995 
ZPE (in kcal/mol)= 141.886 
G (in kcal/mol)= 113.051 
Geometry 
C -3.01525241 -0.74137557 -0.85645505 
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C -1.57476346 -1.11086321 -0.79706644 
C -0.55075661 1.02802792 -0.85381828 
C 0.54291235 0.91717882 0.15657482 
C 0.32095671 0.40192658 1.36953022 
C 0.38216944 -2.53160483 -0.19527292 
C -1.07003984 -2.22323047 -0.24636597 
C 1.38217008 0.19838200 2.35978270 
C 1.05929418 0.68233969 3.73468272 
C 2.53203025 -0.40910573 2.05149053 
H -3.22615347 -0.07881588 -1.71032600 
H -3.34647084 -0.22823711 0.05636737 
H -3.65485480 -1.62743947 -0.98060708 
H -1.51565449 1.43438236 -0.47429810 
H 1.52545753 1.25198884 -0.17809954 
H 0.77377156 0.85853753 -3.08808930 
H 0.98986538 -1.77337512 -0.71423678 
H 0.74280079 -2.57482580 0.84386361 
H 0.60399402 -3.50066975 -0.66337155 
H -0.67294350 0.07977847 1.68851803 
H 1.90444917 0.57584888 4.42735329 
H 0.21524716 0.12485175 4.16541730 
H 0.77918765 1.74598684 3.72674192 
H -1.72282173 -2.97489185 0.19135645 
H 2.76509780 -0.76923209 1.06130247 
H 3.32023382 -0.59669827 2.76082864 
O 1.01072184 1.58883492 -2.45981513 
O -0.26868055 1.89541103 -1.92365243 
O -0.72853628 -0.25829238 -1.46635040 
Vibrational frequencies (in cm-1) 
 22.3  37.2  60.8  85.9  96.3  96.9 105.0 105.8 114.8 116.2 192.3 211.2 224.5 266.5 
289.8 321.1 367.1 398.4 415.1 426.5 512.7 552.3 569.3 592.4 627.5 699.1 863.9 923.1 
955.9 971.2 975.5 987.9 1017.3 1028.0 1046.5 1050.3 1054.6 1072.8 1080.6 1090.4 1099.5 
1120.6 1171.5 1213.5 1233.0 1268.1 1274.6 1276.7 1279.5 1280.0 1280.6 1285.1 1286.5 
1312.1 1342.7 1362.8 1368.7 1375.4 1388.0 1392.7 1400.4 1407.0 1848.6 1861.3 1864.1 
2655.3 2665.1 2670.3 2671.1 2671.3 2671.6 2675.5 2722.1 2733.5 2755.3 2759.1 2777.1 
2779.1 2779.5 2789.5 2857.6  
 
 
name= MIN65 
energy (in kcal/mol)= -44.832622 
ZPE (in kcal/mol)= 141.218 
G (in kcal/mol)= 114.506 
Geometry 
C -2.26866802 -0.02815896 -0.70172967 
C -0.78115558 -0.05815860 -1.03544107 
C -0.23476554 1.33893517 -1.33709371 
C 2.48036871 0.44256420 2.31998257 
C 1.52938837 -0.07486105 1.34099019 
C 1.54482136 -0.36900425 0.02795388 
C 0.08234165 -0.80471058 -0.03342281 
C 0.04811157 -0.46082802 1.54174952 
C -0.82835418 0.66952282 2.02012091 
C -0.14206511 -1.70915668 2.38643762 
H -2.88306478 0.02034666 -1.61262594 
H -2.51541598 0.86174339 -0.10173476 
H -2.57891421 -0.91456745 -0.13792070 
H 0.45052769 1.42101502 -2.18992449 
H 2.20081550 1.46214060 2.64027963 
H 3.50508285 0.49854350 1.92194578 
H 2.51141360 -0.17879373 3.22894872 
H 2.25412540 -0.34004796 -0.75450641 
H 0.79311682 -1.76196452 -2.48164736 
H -0.04638444 -1.89221361 -0.18967091 
H -0.72662609 1.56905322 1.39350841 
H -0.56012778 0.96750270 3.04232764 
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H -1.88811413 0.39175539 2.02840165 
H 0.02426670 -1.49589644 3.44990838 
H 0.55655274 -2.50607047 2.10494430 
H -1.15838603 -2.10662943 2.28548610 
O 0.52990184 -0.85556004 -2.77615956 
O -0.55030439 2.30172434 -0.68718689 
O -0.79304016 -0.79434208 -2.26780235 
Vibrational frequencies (in cm-1) 
 51.9  73.1  80.0  95.2 106.8 135.5 155.6 159.6 183.0 203.8 227.1 232.4 244.5 247.8 
264.7 288.3 304.8 360.7 384.9 463.5 491.3 518.2 573.0 619.0 666.0 784.2 801.6 892.1 
908.6 953.6 974.7 992.3 997.5 1005.5 1016.3 1027.4 1035.5 1058.7 1076.0 1111.1 1161.1 
1183.3 1205.2 1217.0 1252.3 1259.6 1267.0 1273.6 1277.1 1281.5 1284.2 1292.1 1294.7 
1299.3 1306.6 1311.4 1329.8 1345.6 1363.6 1386.7 1397.9 1401.3 1404.5 1842.5 1867.4 
2649.9 2657.4 2662.3 2663.9 2673.9 2674.5 2676.2 2677.8 2681.2 2714.1 2774.0 2776.5 
2780.3 2782.8 2807.2 2860.5  
 
 
name= MIN66 
energy (in kcal/mol)= -47.230135 
ZPE (in kcal/mol)= 143.792 
G (in kcal/mol)= 116.951 
Geometry 
C -2.16669323 -1.84389755 -0.75546432 
C -0.72293733 -1.57072816 -0.94068237 
C 0.06847558 1.34899803 -0.84426650 
C 1.28271462 1.48688011 0.03136453 
C 1.23409525 0.57739343 1.27283387 
C 1.01822699 -0.86305113 0.87645288 
C 0.13621325 -1.22265949 -0.01306677 
C 0.14733104 1.00295944 2.29508826 
C 0.39505584 2.42839913 2.80099989 
C 0.14719574 0.03684147 3.48733107 
H -2.77081485 -1.28789670 -1.49431211 
H -2.52597484 -1.57548053 0.24577601 
H -2.38665919 -2.91182686 -0.91700775 
H -0.91823964 1.32086092 -0.36553345 
H 1.40343148 2.54845598 0.32933342 
H 2.19572095 1.24927238 -0.56002646 
H 2.23000465 0.66240828 1.78144877 
H 1.64564757 -1.59022946 1.39555614 
H -0.58210175 -0.02466899 -2.96755216 
H -0.85188340 0.95898288 1.80118352 
H 0.27927651 3.17328863 2.00770719 
H 1.40070888 2.53886247 3.22145260 
H -0.31554683 2.69266443 3.59348308 
H 1.12669519 -0.00386031 3.97535424 
H -0.11415886 -0.98274813 3.18058403 
H -0.58253244 0.34255583 4.24509024 
O -1.00867470 -0.90979294 -3.09703790 
O 0.17218042 1.29209939 -2.04939871 
O -0.21270933 -1.71338578 -2.22432141 
Vibrational frequencies (in cm-1) 
 41.5  46.7  82.1  88.0 100.6 125.4 143.3 156.1 168.9 195.5 245.1 261.5 271.5 335.8 
361.5 392.8 398.0 432.4 450.8 475.3 526.3 588.2 618.7 628.1 729.0 835.6 843.6 907.0 
926.4 976.6 985.7 987.3 1001.1 1013.4 1028.7 1057.6 1062.9 1097.1 1149.6 1168.1 1180.9 
1191.2 1207.5 1260.5 1264.4 1274.3 1277.4 1279.4 1288.6 1288.9 1293.6 1296.7 1300.9 
1303.5 1308.9 1311.0 1323.6 1366.9 1388.6 1401.5 1405.9 1421.3 1573.3 1813.8 2297.9 
2645.6 2657.6 2658.3 2672.2 2674.1 2676.2 2677.3 2678.2 2687.9 2711.9 2736.1 2741.1 
2776.3 2780.9 2782.8 2803.5  
 
 
name= MIN67 
energy (in kcal/mol)= -45.511626 
ZPE (in kcal/mol)= 142.829 
G (in kcal/mol)= 114.671 
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Geometry 
C -1.89972968 -0.85695348 -0.59637814 
C -0.37903131 -1.01171034 -0.68377369 
C 0.29365410 0.37701392 -0.69356017 
C 1.28891828 0.74841355 0.37423467 
C 0.72127389 1.64955336 1.44321174 
C 0.94452378 -2.94556746 0.15028551 
C 0.14126597 -1.91204126 0.39321972 
C -0.69791747 1.48554568 1.96576205 
C -0.33243311 2.68726514 1.12203675 
C -0.96411037 1.65861770 3.43613472 
H -2.26656947 -0.13970088 -1.34644187 
H -2.22221568 -0.50837650 0.39080195 
H -2.40147804 -1.81588862 -0.78735681 
H 0.90575139 -0.59803265 -3.09302156 
H 2.14326405 1.27228149 -0.11901552 
H 1.73358575 -0.15561760 0.84335076 
H 1.49295322 1.92649709 2.17499056 
H 1.31702327 -3.60596790 0.91809544 
H 1.28814967 -3.21385176 -0.84248459 
H -0.19880563 -1.66030795 1.39703859 
H -0.71389967 2.77371804 0.10572611 
H -1.33295887 0.71582948 1.51370518 
H -0.27366536 3.67171186 1.57407673 
H -0.76306546 0.73152922 3.98863864 
H -2.01258807 1.93201102 3.61708921 
H -0.34527853 2.44546751 3.88490566 
O 1.11533272 -1.29405813 -2.41656189 
O 0.02743786 1.13163867 -1.59452912 
O -0.20276904 -1.59740530 -1.97538516 
Vibrational frequencies (in cm-1) 
  9.3  26.0  60.3  83.2 102.6 131.5 137.7 148.1 178.6 197.4 230.2 263.4 277.2 323.1 
335.2 361.4 399.3 429.7 440.2 471.7 528.1 603.1 634.4 728.0 804.1 829.3 839.0 903.2 
928.9 952.1 968.8 982.8 987.6 1018.7 1029.8 1058.2 1063.4 1082.9 1099.7 1101.4 1112.0 
1155.5 1170.0 1183.8 1193.7 1228.6 1244.6 1276.5 1284.0 1289.0 1290.6 1291.9 1294.0 
1323.3 1332.3 1338.2 1348.4 1376.8 1379.6 1387.9 1395.4 1396.6 1500.2 1836.0 1854.1 
2648.6 2661.7 2666.1 2674.9 2677.0 2705.8 2705.9 2729.1 2736.6 2753.8 2754.3 2773.3 
2778.7 2781.8 2786.3 2844.4  
 
 
name= MIN68 
energy (in kcal/mol)= -46.873972 
ZPE (in kcal/mol)= 144.327 
G (in kcal/mol)= 117.825 
Geometry 
C -2.80064336 0.41578044 -0.62560900 
C -1.31539317 0.40109059 -0.64101332 
C -0.55516171 1.52241569 -0.66361863 
C 0.93681956 1.55241254 -0.68302562 
C 1.54153792 0.23493729 -0.13941073 
C 0.82957753 -0.94267645 -0.82849094 
C -0.63023984 -0.86750131 -0.61707622 
C 1.41907291 0.15996341 1.40375684 
C 2.30481142 1.22376424 2.06625423 
C 1.82605082 -1.22190347 1.92669949 
H -3.20777696 1.43528086 -0.72155466 
H -3.20107478 0.00287009 0.31255509 
H -3.22151762 -0.17066292 -1.45636505 
H -0.59269183 3.48352183 -0.69227734 
H 1.32977058 2.41163211 -0.10262192 
H 1.28808998 1.71197401 -1.72671243 
H 2.62455035 0.20208276 -0.40670889 
H 1.22509754 -1.92500140 -0.46579750 
H 1.05279101 -0.94933856 -1.91854130 
H 0.35415479 0.34725611 1.68573027 
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H 2.24641291 1.15236375 3.15940322 
H 2.00302491 2.23968824 1.79829685 
H 3.35724730 1.09879517 1.79020034 
H 1.85717929 -1.23860613 3.02167560 
H 1.10925308 -1.99912332 1.62212069 
H 2.81436803 -1.52084875 1.56402128 
O -0.78010802 -3.03874908 -0.32031272 
O -1.20580568 2.71073172 -0.69027086 
O -1.37344554 -1.91586152 -0.37597820 
Vibrational frequencies (in cm-1) 
 27.2  47.1  75.3  79.8  97.7 144.9 189.1 193.6 206.4 274.6 276.1 296.7 325.8 338.1 
371.0 385.0 412.9 436.9 452.2 482.6 553.6 600.8 635.4 747.1 813.2 863.1 918.7 967.8 
974.3 979.3 983.8 1010.5 1048.5 1063.7 1069.6 1105.7 1119.8 1131.6 1168.2 1179.3 1185.3 
1222.9 1238.5 1247.2 1278.9 1281.0 1282.2 1284.0 1289.8 1293.8 1296.0 1300.0 1301.7 
1304.6 1310.6 1319.5 1332.8 1358.7 1389.3 1396.6 1400.8 1406.1 1500.4 1579.5 1830.5 
2628.2 2649.3 2658.0 2665.8 2667.9 2674.3 2675.0 2680.0 2693.5 2711.8 2723.3 2730.1 
2775.3 2778.1 2781.7 2788.4  
 
 
name= MIN69 
energy (in kcal/mol)= -45.90913 
ZPE (in kcal/mol)= 143.589 
G (in kcal/mol)= 116.835 
Geometry 
C -2.57762253 -1.40687214 0.34377944 
C -1.08918011 -1.33608719 0.16722661 
C -0.51882605 0.98238819 -0.33704071 
C 0.78475961 1.45299931 -0.82723099 
C 1.81629065 0.45849909 -0.24098888 
C 2.20160005 -0.57443488 -1.29501636 
C -0.42995095 -0.07319359 0.70957132 
C 1.10891403 -0.15270914 1.01787812 
C 1.38935204 0.76548122 2.22445362 
C 1.58434753 -1.55356219 1.37443677 
H -3.08810011 -1.06329284 -0.57158252 
H -2.95846695 -0.81362641 1.18098256 
H -2.90390270 -2.44828137 0.49920358 
H -0.96369078 0.22736512 1.64527856 
H 0.98069957 2.49839353 -0.50749313 
H 0.80912256 1.50313519 -1.93847523 
H 2.73417771 0.99849984 0.07921356 
H 2.99245098 -1.24361009 -0.93857428 
H 2.57102307 -0.09461778 -2.20876858 
H 1.34477662 -1.20389461 -1.57676022 
H 2.46178890 0.80332454 2.44932808 
H 0.88979927 0.40504207 3.12981527 
H 1.05822817 1.79313210 2.04315099 
H 1.01652992 -1.97362673 2.21126207 
H 2.64320081 -1.55235893 1.65941326 
H 1.48644347 -2.26066080 0.53725387 
O -1.71263934 2.25988486 -1.64918926 
O -1.68864503 1.37448423 -0.73890333 
O -0.48747521 -2.20422484 -0.40418804 
Vibrational frequencies (in cm-1) 
 15.0  42.8  52.8 100.0 112.5 170.0 189.0 215.1 234.1 236.1 264.0 280.5 308.3 336.9 
357.0 363.6 441.1 468.8 475.4 509.6 568.9 592.5 646.7 725.1 816.9 879.1 916.5 935.7 
974.9 980.7 993.6 1007.0 1029.2 1043.6 1052.4 1063.6 1078.3 1086.3 1139.1 1164.8 1175.6 
1197.4 1207.1 1216.6 1243.7 1248.6 1259.1 1266.0 1270.9 1287.6 1294.9 1299.5 1301.8 
1303.7 1317.9 1323.6 1327.7 1331.0 1363.6 1380.0 1398.8 1403.4 1411.4 1624.7 1868.0 
2641.1 2654.8 2657.7 2665.6 2672.0 2673.4 2676.9 2678.4 2681.1 2688.1 2709.8 2733.7 
2777.2 2779.7 2780.1 2782.3  
 
 
name= MIN70 
energy (in kcal/mol)= -47.470014 
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ZPE (in kcal/mol)= 145.29 
G (in kcal/mol)= 121.706 
Geometry 
C -2.52796472 -0.22215489 -0.73810483 
C -1.02205175 -0.23841337 -0.75277642 
C -0.27090215 1.13141375 -0.77625914 
C 0.93576736 1.27959003 0.18128712 
C 1.23464706 -0.03319059 0.92091092 
C 1.16336530 -1.21461400 -0.09009124 
C -0.37625310 -1.24820992 0.18290108 
C -0.08229773 -0.58495082 1.58945558 
C -1.06499659 0.41566864 2.16224067 
C 0.21738960 -1.63855314 2.65145144 
H -2.93262732 0.56338302 -1.39136504 
H -2.93125051 -0.06719414 0.26943753 
H -2.93055707 -1.17661021 -1.10867780 
H -0.90285951 2.02890428 -0.79831305 
H 0.77856276 2.11712949 0.89996640 
H 2.24887103 1.10708550 -1.28969917 
H 2.12162369 0.03187372 1.55202902 
H 1.69350540 -2.11469587 0.22890500 
H 1.46947890 -1.00314782 -1.11667469 
H -0.86117123 -2.22280402 0.19439730 
H -1.37817257 1.18836469 1.45469304 
H -0.62899685 0.93464524 3.02719038 
H -1.97784678 -0.08463709 2.51141975 
H 0.66657349 -1.18314382 3.54236003 
H 0.91394932 -2.40654002 2.29664353 
H -0.69672018 -2.15401084 2.96779250 
O 0.16267848 0.82739090 -2.12764757 
O 2.06647389 1.70727664 -0.53209717 
O -0.56387509 -0.44773300 -2.12653159 
Vibrational frequencies (in cm-1) 
100.9 108.0 144.5 153.2 181.9 203.6 215.8 253.2 268.8 316.4 326.8 345.1 350.8 383.3 
429.7 477.6 488.3 505.4 541.7 647.9 714.3 751.6 832.2 850.6 900.1 909.8 939.8 964.7 
981.9 997.5 1004.8 1012.3 1013.4 1017.1 1054.1 1071.4 1083.0 1095.5 1121.8 1136.3 
1141.5 1168.1 1179.5 1182.9 1208.2 1239.8 1243.2 1260.3 1272.6 1277.1 1282.8 1287.2 
1292.3 1296.1 1298.3 1303.0 1305.0 1309.5 1319.8 1344.2 1380.9 1391.1 1396.5 1407.5 
1418.1 2670.0 2672.6 2673.4 2675.5 2677.1 2679.4 2684.5 2685.7 2705.4 2748.2 2753.0 
2764.2 2780.7 2781.8 2783.4 2796.3  
 
 
name= MIN71 
energy (in kcal/mol)= -45.492918 
ZPE (in kcal/mol)= 143.347 
G (in kcal/mol)= 115.912 
Geometry 
C -2.05315172 -0.28223771 0.02744931 
C -0.76419826 -0.08158786 0.31364091 
C -0.07991890 1.23067509 0.03184427 
C 1.36453406 1.14598104 -0.47787055 
C 1.75709396 0.16817681 -1.53180752 
C 1.04658050 -0.72726363 -2.22554450 
C 0.06104947 -1.10245871 0.96231961 
C 0.23416723 -1.21142510 2.28524729 
C -0.38764687 -0.28168526 3.27299101 
C 1.07791752 -2.29656546 2.87051055 
H -2.67947699 0.45744122 -0.44859645 
H -2.57216249 -1.19951712 0.24899453 
H -0.87053262 0.81497533 -2.18625936 
H -0.08972705 1.83390210 0.98581257 
H 2.02083981 0.96626386 0.40721107 
H 1.62774930 2.16762229 -0.85503286 
H 2.83043714 0.23333050 -1.75672824 
H -0.69490100 -1.54765595 -2.59388180 
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H 1.44965641 -1.39250116 -2.97915257 
H 0.53409719 -1.79091894 0.25985799 
H -0.72725351 -0.80876253 4.17448353 
H -1.26400654 0.23884635 2.85831506 
H 0.32952573 0.48710181 3.59350045 
H 0.45485925 -3.02861454 3.40538576 
H 1.80666293 -1.89836037 3.58921814 
H 1.64194201 -2.85116845 2.10919747 
O -0.75194151 1.79428014 -2.14858132 
O -0.89040686 2.07697788 -0.76585660 
O -0.30091520 -0.86056505 -2.00844907 
Vibrational frequencies (in cm-1) 
 33.0  37.8  57.8  86.1 100.5 110.2 118.7 132.7 161.3 198.7 207.8 277.0 296.3 327.2 
366.0 376.8 404.3 429.4 492.0 508.3 528.1 578.0 623.5 646.9 702.2 776.4 812.9 859.8 
913.8 918.8 947.4 976.0 982.4 998.4 1006.4 1016.5 1027.2 1076.7 1090.2 1117.3 1121.2 
1141.3 1215.6 1228.3 1240.2 1268.5 1274.9 1277.5 1279.4 1281.0 1287.4 1288.7 1291.4 
1321.8 1355.4 1370.4 1386.4 1394.7 1399.5 1409.0 1413.7 1485.4 1848.9 1875.8 1886.4 
2643.8 2655.7 2668.4 2670.9 2675.3 2676.8 2718.3 2721.8 2726.1 2740.3 2751.8 2777.8 
2780.8 2787.5 2798.2 2815.3  
 
 
name= MIN72 
energy (in kcal/mol)= -43.544337 
ZPE (in kcal/mol)= 141.753 
G (in kcal/mol)= 115.673 
Geometry 
C -1.89377475 0.14704297 -0.64429380 
C -0.37329761 0.07410798 -0.70788920 
C 0.23232537 1.48942073 -0.59621066 
C 1.59703517 1.71285392 -0.03597944 
C 1.50976847 -1.11337462 1.80998377 
C 1.63504059 -1.15177888 0.47259895 
C 0.14015714 -1.03800947 0.19076432 
C -0.02106347 -0.96621610 1.79383003 
C -0.54128276 0.31313542 2.40764018 
C -0.74558441 -2.17888296 2.35033754 
H -2.28594411 0.97481403 -1.25681170 
H -2.25668771 0.29925403 0.37699621 
H -2.34495492 -0.77454787 -1.03575667 
H -0.48246628 1.10785020 -3.04558637 
H 1.68887210 1.37454569 1.00589540 
H 1.86727884 2.78068087 -0.06020157 
H 2.15307548 -1.17318671 2.64628538 
H 2.42515297 -1.25884549 -0.22447827 
H 2.35618315 1.16891629 -0.61885357 
H -0.27323439 -1.99714288 -0.19315724 
H -0.13516663 1.21259721 1.93273564 
H -0.27683067 0.36746382 3.47295522 
H -1.63538768 0.38005512 2.34576929 
H -0.68907872 -2.20731521 3.44563597 
H -0.31501579 -3.11879187 1.98336865 
H -1.80677520 -2.17272005 2.07420694 
O -0.76229792 0.15556593 -3.01326595 
O -0.38672574 2.40763336 -1.07980041 
O 0.07700865 -0.36627910 -2.00358223 
Vibrational frequencies (in cm-1) 
-30.2  90.9 109.9 119.1 131.6 151.3 158.2 179.9 188.1 213.0 245.6 270.6 284.4 299.3 
312.4 335.7 355.6 371.2 417.0 436.1 481.2 536.9 608.3 686.5 713.0 744.7 825.7 883.6 
917.3 961.6 972.8 992.7 997.4 1009.1 1019.3 1020.6 1045.2 1052.1 1072.8 1106.6 1124.8 
1137.1 1178.6 1201.8 1226.4 1238.1 1259.0 1264.6 1272.4 1277.5 1284.4 1290.2 1292.2 
1294.5 1298.0 1300.5 1316.3 1364.8 1377.2 1398.8 1402.3 1403.9 1408.9 1775.2 1829.9 
2657.3 2660.0 2666.5 2670.7 2672.8 2676.1 2676.6 2678.9 2702.7 2774.1 2777.2 2781.6 
2783.0 2794.1 2809.0 2842.3  
 
 
79 
 
name= MIN73 
energy (in kcal/mol)= -45.270224 
ZPE (in kcal/mol)= 144.363 
G (in kcal/mol)= 120.376 
Geometry 
C -2.49319569 -0.34408609 -0.99776395 
C -0.99210836 -0.31485981 -0.94982627 
C -0.25299073 1.05783950 -1.07841243 
C 2.32230548 0.79516212 1.47442813 
C 1.14367998 0.27662158 0.70906288 
C 1.21336632 -1.04837077 -0.10195020 
C -0.33153390 -1.15654168 0.13028822 
C -0.14649537 -0.28816962 1.44271756 
C -1.20579538 0.71621702 1.83556036 
C 0.18171406 -1.16857829 2.64071318 
H -2.88783318 0.32041083 -1.77989531 
H -2.94439061 -0.04688623 -0.04314214 
H -2.85863443 -1.35557053 -1.23072700 
H -0.80248161 1.99623901 -1.21897086 
H 2.04772945 1.67102425 2.07953319 
H 3.12393967 1.11522100 0.79134421 
H 2.73377867 0.03322775 2.14659759 
H 1.79688301 -1.84215957 0.36532542 
H 1.55397415 -0.96117317 -1.13765584 
H -0.75306333 -2.15160072 0.25457407 
H -1.39851615 1.46974504 1.06427471 
H -0.89735427 1.27472335 2.73043992 
H -2.15686414 0.22245710 2.06917683 
H 0.55993948 -0.57163573 3.47937453 
H 0.93947340 -1.92688929 2.41367621 
H -0.71140985 -1.70083879 2.99078016 
O 0.29637517 0.59657251 -2.34094250 
O 0.73999823 1.34305710 -0.14900690 
O -0.45872045 -0.65936984 -2.26572746 
Vibrational frequencies (in cm-1) 
 89.7 103.5 139.8 142.9 163.6 168.9 198.2 207.1 250.6 291.8 292.8 319.7 344.8 393.6 
427.6 482.9 500.0 517.3 526.4 610.1 715.3 719.6 733.2 822.2 871.8 896.4 915.1 933.7 
960.3 980.1 988.3 1004.0 1011.8 1015.6 1039.1 1047.5 1068.4 1078.7 1122.3 1134.1 1146.5 
1169.9 1191.0 1206.4 1229.6 1249.0 1260.4 1273.3 1277.0 1279.8 1281.9 1282.4 1289.0 
1290.4 1295.7 1301.5 1303.8 1305.4 1340.4 1365.8 1384.0 1395.0 1397.6 1406.6 1419.7 
2669.3 2670.8 2673.1 2673.9 2674.8 2677.1 2679.7 2680.2 2682.8 2685.9 2753.7 2765.0 
2779.9 2780.9 2781.8 2783.6  
 
 
name= MIN74 
energy (in kcal/mol)= -44.044905 
ZPE (in kcal/mol)= 143.472 
G (in kcal/mol)= 116.308 
Geometry 
C -2.48417151 -0.36921078 -1.03497411 
C -1.00080528 -0.08709455 -0.97668685 
C -0.69007622 1.40216650 -1.18076083 
C 1.70652526 0.87282915 0.34311790 
C 1.01752317 -0.40005890 0.76536486 
C 1.02814114 -1.54963300 -0.21553123 
C -0.28298673 -0.85130963 0.08281836 
C 1.12946039 -0.62642776 2.27367732 
C -0.01279356 0.10414594 2.99361027 
C 1.13328160 -2.10612201 2.67274083 
H -2.96125712 0.11664156 -1.89935373 
H -2.99547654 -0.01027986 -0.13020010 
H -2.68492251 -1.44608282 -1.12734130 
H 1.21249091 1.76018047 0.76543038 
H 2.75066891 0.88943064 0.68595352 
H 1.74501405 0.99682653 -0.74753391 
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H 2.10071530 -0.18442668 2.61828964 
H 1.17660566 -2.57271832 0.11397655 
H 1.49819437 -1.41003600 -1.18900381 
H -0.98500050 -1.38959751 0.74102261 
H -0.98505168 -0.35034273 2.77697167 
H -0.06955352 1.15602558 2.68937795 
H 0.12525897 0.08116825 4.07964166 
H 1.21211251 -2.21621515 3.76066183 
H 1.98555542 -2.63566096 2.23169240 
H 0.21798589 -2.61886194 2.36092726 
O -0.14681527 1.14888059 -2.44723748 
O -0.81425330 2.46131866 -0.66528226 
O -0.39491864 -0.29618399 -2.30042969 
Vibrational frequencies (in cm-1) 
 -4.7  47.0  88.3 138.8 143.5 150.0 152.9 189.8 205.0 234.5 249.3 265.0 280.6 327.5 
353.7 364.8 433.1 460.6 517.1 529.1 553.7 667.7 677.7 747.4 787.4 859.4 895.8 929.9 
948.8 969.8 978.0 986.8 989.8 1012.3 1016.5 1057.8 1078.7 1094.6 1097.4 1149.6 1159.1 
1174.3 1182.9 1192.5 1215.5 1269.8 1273.5 1275.5 1280.6 1287.5 1296.9 1298.2 1305.7 
1307.8 1309.0 1310.6 1342.4 1379.4 1382.5 1391.5 1399.7 1407.3 1421.8 1498.6 1959.5 
2664.6 2665.5 2666.8 2669.5 2670.7 2675.6 2676.7 2679.2 2701.8 2704.0 2736.3 2775.9 
2776.7 2780.7 2781.7 2782.8  
 
 
name= MIN75 
energy (in kcal/mol)= -41.601864 
ZPE (in kcal/mol)= 144.137 
G (in kcal/mol)= 120.32 
Geometry 
C -2.34341505 0.00203606 -0.87523981 
C -0.82009319 -0.15546874 -0.88466908 
C -0.11801553 1.21961744 -0.82924914 
C -0.28039135 1.83891510 0.56332284 
C 0.70639840 0.93658013 1.34641160 
C 1.82951481 0.76972476 0.31033310 
C -0.29685070 -1.10892811 0.20103867 
C 0.08418659 -0.46407985 1.56155108 
C -1.14908009 -0.37342259 2.47198063 
C 1.12796157 -1.35958785 2.25335901 
H -2.83585700 -0.97115953 -1.01754537 
H -2.68752911 0.65689644 -1.68602583 
H -2.70167917 0.41547173 0.07254566 
H -0.32030954 1.86440295 -1.69262067 
H -1.30440422 1.80345754 0.95456882 
H 0.02589137 2.89621124 0.58785214 
H 1.04777594 1.37887198 2.29145306 
H 1.23691864 -0.42592462 -2.36694274 
H 0.59628389 -1.63774968 -0.20545063 
H -1.03309863 -1.91697353 0.36895173 
H -1.49836017 -1.37125585 2.76361570 
H -1.98823992 0.12937968 1.98199130 
H -0.92538701 0.17645296 3.39222841 
H 0.76524109 -2.38699806 2.36249557 
H 1.37016135 -0.98678432 3.25436687 
H 2.06836275 -1.39836096 1.68860441 
O 0.67501369 -1.24090933 -2.33707344 
O 1.32694500 0.95020649 -0.86195533 
O -0.62333585 -0.70065427 -2.19327844 
Vibrational frequencies (in cm-1) 
 93.8 100.7 141.9 163.4 166.3 195.0 228.0 251.1 258.8 292.8 316.2 346.3 356.6 361.0 
405.8 432.8 446.4 470.2 535.2 551.4 595.3 751.4 776.9 815.7 871.4 891.1 929.6 934.5 
951.3 974.1 984.1 986.7 1004.9 1022.0 1030.6 1031.1 1065.4 1087.0 1095.4 1108.9 1151.7 
1161.5 1179.7 1186.1 1217.6 1231.3 1242.0 1272.1 1276.8 1282.7 1288.7 1290.9 1296.3 
1297.0 1306.8 1308.2 1317.6 1319.6 1336.1 1345.8 1392.6 1394.0 1397.2 1407.6 1425.5 
2638.5 2667.6 2669.2 2671.8 2673.3 2676.3 2676.9 2680.6 2718.0 2732.8 2743.9 2756.3 
2776.7 2779.3 2781.1 2836.3  
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name= MIN76 
energy (in kcal/mol)= -39.084212 
ZPE (in kcal/mol)= 142.875 
G (in kcal/mol)= 116.215 
Geometry 
C -2.22975022 -0.10057206 -1.48618316 
C -0.74252889 -0.04657451 -1.70257343 
C -0.05398718 1.23864725 -1.26096395 
C 0.04710537 1.40616840 0.25867916 
C 0.65351463 0.26305427 1.05511345 
C 0.77659094 -1.13098023 0.44060875 
C 0.02788712 -1.74738209 1.36918144 
C -0.27375629 -0.47159929 2.16477660 
C -1.74118951 -0.10254183 2.19515575 
C 0.33643917 -0.45019215 3.55273165 
H -2.75225142 -0.10119625 -2.45514487 
H -2.62403714 0.72672550 -0.89069731 
H -2.50885391 -1.04313263 -0.98866618 
H -0.61782827 2.11102624 -1.69612824 
H -0.96087171 1.64639362 0.65586343 
H 0.64387870 2.32670399 0.45129648 
H 1.60674195 0.58758748 1.51131009 
H 1.31683144 -1.42526960 -0.42765510 
H 2.60192262 0.85289132 -0.85104903 
H -0.28778947 -2.73548127 1.56842379 
H -2.19603347 -0.15542882 1.19877954 
H -1.89865649 0.90707986 2.59119409 
H -2.30305579 -0.79551941 2.83540332 
H 0.31275358 0.55561591 3.98642338 
H 1.38059546 -0.78618558 3.54532421 
H -0.20819258 -1.11700446 4.23329300 
O 2.09857827 0.41764507 -1.58329810 
O 1.18089763 1.44330235 -1.91149053 
O -0.15861264 -0.94405551 -2.24558007 
Vibrational frequencies (in cm-1) 
 23.9  63.8  86.5  99.5 114.3 130.8 162.1 167.1 180.3 200.2 239.9 270.7 273.1 301.1 
325.4 353.4 368.5 386.0 453.8 502.4 567.6 599.1 695.9 733.1 751.8 865.9 894.4 905.5 
947.0 951.9 979.7 996.2 998.8 1011.2 1018.3 1047.5 1054.7 1082.6 1094.0 1114.1 1141.3 
1184.4 1195.9 1210.0 1220.2 1240.0 1254.4 1263.6 1269.4 1278.9 1288.3 1294.8 1298.4 
1302.3 1312.8 1316.0 1322.0 1343.4 1360.8 1380.7 1396.0 1396.2 1405.0 1780.7 1863.6 
2647.0 2659.8 2662.3 2673.4 2677.1 2678.5 2679.4 2682.3 2717.3 2732.4 2771.1 2778.8 
2782.0 2783.5 2809.5 2877.3  
 
 
name= MIN77 
energy (in kcal/mol)= -40.064361 
ZPE (in kcal/mol)= 145.444 
G (in kcal/mol)= 119.73 
Geometry 
C -0.28367386 -0.77513506 -0.99176501 
C 1.07404555 -1.31060285 -0.62830385 
C -1.95273200 0.93998482 -0.70227422 
C -0.54118339 0.62677232 -0.40307897 
C -0.12232304 0.78028777 1.08631878 
C 2.78158078 -0.22166552 0.76789670 
C 1.53888516 -1.11259582 0.80087182 
C 0.38568825 -0.56060493 1.66354837 
C -1.23202335 1.36309690 1.96521226 
C 0.84057436 -0.42509693 3.12004204 
H -0.38231415 -0.72788069 -2.10611334 
H -0.45603338 -1.29698352 1.63420305 
H -1.05386888 -1.49879123 -0.65905029 
H -2.74313336 0.96844922 0.03044400 
82 
 
H 0.09445131 1.35007046 -1.00216478 
H 2.57160593 0.76695053 0.34481639 
H 0.73282922 1.50494232 1.11154063 
H 3.56822930 -0.67849027 0.14814102 
H 3.19679149 -0.07452865 1.77057934 
H 1.83513229 -2.11528845 1.20658003 
H -0.85003522 1.61055789 2.96470780 
H -2.05881344 0.66005815 2.10829748 
H -1.62894088 2.29702174 1.55147766 
H 1.52084675 0.42185658 3.25934331 
H 1.36531455 -1.32740052 3.45672062 
H -0.01063520 -0.28127934 3.79452183 
O -1.56414513 1.16452373 -2.85226970 
O -2.38384428 1.18603208 -1.90056703 
O 1.75051976 -1.90432653 -1.42862141 
Vibrational frequencies (in cm-1) 
-32.1  51.1  71.7 122.2 157.9 166.6 187.1 236.5 247.2 255.3 267.0 291.6 329.0 353.7 
370.8 426.0 451.6 491.1 513.3 561.0 622.8 679.8 744.9 823.3 837.7 895.5 907.9 958.8 
997.7 1035.9 1056.1 1060.0 1063.0 1069.9 1080.6 1129.4 1142.1 1161.3 1166.8 1182.1 
1203.8 1216.7 1244.3 1245.2 1250.6 1265.0 1270.5 1285.4 1293.5 1296.4 1298.7 1301.0 
1303.0 1306.0 1312.1 1316.0 1316.5 1325.1 1331.6 1372.9 1398.8 1400.6 1407.1 1580.7 
1850.4 2630.5 2651.7 2665.0 2665.8 2671.8 2673.9 2674.3 2675.1 2687.7 2697.2 2705.6 
2718.2 2727.0 2777.8 2778.9 2780.8  
 
 
name= MIN78 
energy (in kcal/mol)= -37.000228 
ZPE (in kcal/mol)= 144.507 
G (in kcal/mol)= 120.564 
Geometry 
C -2.51123333 -0.10472776 -0.12103721 
C -1.01747224 -0.11795469 -0.14259276 
C -0.30642398 1.24477831 -0.07644820 
C 1.20342703 1.01480711 -0.36365842 
C 1.58357886 -0.42458459 -0.02733993 
C 0.51672780 -1.40638870 -0.65976083 
C -0.28148732 -1.24310446 0.69684908 
C 1.03154926 -0.82650850 1.40372963 
C 0.97694540 0.21371381 2.50175029 
C 1.76828002 -2.06149441 1.92703210 
H -2.91589664 0.63191900 -0.83821591 
H -2.90108079 0.15074174 0.87147472 
H -2.92586063 -1.08156099 -0.40922064 
H -0.47607886 1.75205820 0.90100606 
H 1.81722913 1.72779383 0.21190817 
H 1.41128810 1.22429521 -1.43089319 
H 2.62930206 -0.65999732 -0.21706455 
H 0.81759473 -2.31890667 -1.13897522 
H -0.54561505 1.09909065 -2.49199803 
H -0.90248672 -2.00147059 1.13698323 
H 0.74329257 -0.24635093 3.47171574 
H 0.21052418 0.97855114 2.34035751 
H 1.94113939 0.72640084 2.60581454 
H 1.87139005 -2.84159386 1.16477924 
H 1.23778264 -2.50965333 2.77525585 
H 2.77723136 -1.80066044 2.26626635 
O -1.29708159 1.66254440 -2.17508942 
O -0.81396850 2.21944962 -0.96264928 
O -0.49265320 -0.71109306 -1.38968437 
Vibrational frequencies (in cm-1) 
 97.0 106.9 121.8 134.3 167.3 185.2 210.6 226.9 244.9 271.0 309.2 329.9 376.0 396.4 
408.5 446.5 488.7 522.2 595.5 631.3 666.0 754.4 777.3 859.1 875.0 880.4 890.1 958.1 
973.5 982.4 992.2 1009.1 1016.3 1021.0 1026.5 1041.6 1061.9 1114.2 1123.3 1137.0 1154.5 
1164.4 1170.3 1185.0 1198.6 1204.4 1214.1 1246.4 1260.9 1272.4 1275.9 1280.6 1285.4 
1287.2 1293.6 1300.3 1302.8 1322.6 1337.8 1357.9 1361.1 1396.4 1404.5 1414.7 1420.6 
83 
 
2649.5 2658.5 2665.3 2674.1 2677.0 2678.5 2679.8 2681.5 2745.4 2746.3 2751.0 2770.1 
2778.6 2778.9 2782.9 2825.1  
 
 
name= MIN79 
energy (in kcal/mol)= -34.721898 
ZPE (in kcal/mol)= 142.336 
G (in kcal/mol)= 114.442 
Geometry 
C -2.76397290 -0.42394618 -0.56630091 
C -1.37336107 -0.90489653 -0.74721520 
C 0.34627363 1.97724197 -0.85749320 
C 1.06480269 0.69657395 -0.52726112 
C 0.44318147 0.05344689 0.67024609 
C 0.33977818 -2.39712152 0.26999909 
C -0.48536086 -1.11120616 0.42539357 
C 0.75548731 0.46011209 1.91578873 
C 1.71205293 1.57826550 2.16952892 
C 0.19556895 -0.16978104 3.14938285 
H -2.79191787 0.51241856 0.01624334 
H -3.36996062 -1.16149820 -0.01200764 
H -3.29088213 -0.23157013 -1.51439463 
H -0.73985398 1.92500949 -0.99616388 
H 2.14950007 0.88559355 -0.36238882 
H 1.06390075 0.01604638 -1.41551799 
H 1.06660351 -2.31257937 -0.55475555 
H 0.90741343 -2.61095270 1.18153942 
H -0.29261175 -3.26165287 0.04701951 
H -1.15025512 -1.24171691 1.32757091 
H 1.60940904 2.40040814 1.44269192 
H 2.75208268 1.22178384 2.10105379 
H 1.58739824 2.02688397 3.16313726 
H 0.81914722 0.02403085 4.03408637 
H 0.11591959 -1.26251813 3.06757193 
H -0.80620699 0.22478764 3.37262014 
O 0.02026913 -1.54769772 -2.35482027 
O 0.93001417 3.02772884 -0.95946268 
O -1.11948278 -1.14274356 -2.00043408 
Vibrational frequencies (in cm-1) 
 35.1  57.9  64.2  70.0  90.7 102.0 109.4 128.9 148.7 157.2 199.0 204.9 256.0 276.3 
280.7 333.2 340.3 407.2 427.3 469.6 494.3 527.5 603.7 674.3 699.5 812.3 887.3 914.5 
976.7 991.8 1011.3 1028.8 1037.9 1043.4 1064.7 1084.7 1097.4 1110.1 1116.6 1141.1 
1154.5 1201.7 1252.3 1262.7 1265.2 1267.3 1275.2 1282.0 1284.8 1287.0 1288.6 1295.0 
1298.6 1301.8 1326.3 1337.3 1342.0 1375.6 1388.1 1398.2 1407.2 1410.6 1609.0 1835.3 
1849.7 2613.0 2652.1 2654.4 2656.2 2656.8 2660.6 2666.9 2670.9 2671.7 2680.5 2682.3 
2725.4 2770.6 2775.2 2777.8 2778.7  
 
 
name= MIN80 
energy (in kcal/mol)= -38.071187 
ZPE (in kcal/mol)= 145.774 
G (in kcal/mol)= 121.593 
Geometry 
C -2.95399899 0.30544471 -0.59922556 
C -0.59275297 0.30503692 -0.59651003 
C 0.59153910 1.32283271 -0.59282891 
C 1.86555845 0.85930676 0.10965475 
C 1.72474125 -0.56926513 0.64840800 
C 1.11089339 -1.46656355 -0.47201502 
C -0.29286433 -1.02891561 0.05734535 
C 0.38111451 -0.75413579 1.46148913 
C -0.12892395 0.40007777 2.29667889 
C 0.40989854 -2.01251430 2.32448101 
H -3.72299635 1.03213456 -0.30596986 
H -3.08931582 -0.63783672 -0.06234258 
84 
 
H -2.96733916 0.15213764 -1.68347771 
H 0.31139752 2.36362028 -0.37058951 
H 2.12272153 1.54888790 0.93603299 
H 2.71455932 0.90674553 -0.60370044 
H 2.62936086 -0.93355343 1.13606272 
H 1.31628961 -2.53261136 -0.36433998 
H 1.34901781 -1.18366313 -1.50084138 
H -1.09937717 -1.75595632 0.02755466 
H -1.12463848 0.17932643 2.70434939 
H -0.23742357 1.33707236 1.73987289 
H 0.54183132 0.60240618 3.14064722 
H 1.06131159 -1.87545509 3.19595231 
H 0.77745503 -2.88861478 1.77980262 
H -0.59171466 -2.25775514 2.69641346 
O -0.49352508 0.24947459 -2.04711524 
O 0.66650868 1.15239150 -2.03734313 
O -1.75388877 0.94060341 -0.18868359 
Vibrational frequencies (in cm-1) 
 46.4  99.2 126.9 137.9 165.8 187.0 192.4 217.4 254.2 317.0 335.6 347.9 391.8 432.4 
447.9 456.4 494.7 557.0 626.1 692.7 725.6 799.6 868.8 892.7 914.4 932.4 975.7 982.9 
998.6 1008.2 1013.8 1019.6 1045.1 1059.4 1076.6 1080.1 1089.8 1094.0 1108.2 1142.4 
1160.3 1175.2 1184.2 1198.0 1211.1 1224.7 1247.5 1254.1 1269.2 1285.3 1290.0 1291.1 
1293.1 1294.0 1299.9 1301.1 1302.9 1315.1 1321.1 1329.9 1373.1 1385.4 1392.1 1407.2 
1421.1 2652.3 2657.4 2662.2 2670.8 2676.4 2677.6 2681.4 2685.7 2702.7 2739.9 2746.3 
2747.9 2756.7 2764.3 2781.9 2785.2  
 
 
name= MIN81 
energy (in kcal/mol)= -36.389647 
ZPE (in kcal/mol)= 144.261 
G (in kcal/mol)= 118.071 
Geometry 
C -2.37599118 -1.78794406 -0.09917986 
C -0.89827353 -1.82592741 0.04981623 
C -0.10003625 -0.52696747 -0.13544833 
C 1.29768117 -0.67087715 0.44586425 
C 1.99292024 0.66695765 0.73494861 
C 1.06454493 1.57247508 1.56683067 
C -0.83028266 0.70094955 0.21946541 
C -0.30629835 1.67505932 0.97631869 
C 2.43702080 1.36827660 -0.55178045 
C -1.05833325 2.92392497 1.28113066 
H -2.64838429 -1.37424993 -1.09435126 
H -2.85491804 -1.15808998 0.66105851 
H -2.81593753 -2.79422193 -0.03110817 
H 0.53447502 0.46954548 -1.80606166 
H 1.92555127 -1.30968297 -0.20968553 
H 1.23159401 -1.25613942 1.39322392 
H 2.90842059 0.45338854 1.34468462 
H 1.52445791 2.57439810 1.67969401 
H 0.98114059 1.17098201 2.60055011 
H -1.82193350 0.78889473 -0.23280918 
H 3.02893238 2.26493060 -0.32878142 
H 1.58199987 1.70263142 -1.15463932 
H 3.06688620 0.71639076 -1.16828975 
H -0.62077022 3.78625880 0.75462093 
H -1.04657529 3.15822755 2.35494257 
H -2.11374876 2.86944510 0.97572880 
O -0.98861775 -0.43706347 -2.32077034 
O 0.14929124 -0.50909789 -1.66104726 
O -0.29180668 -2.83685889 0.30402908 
Vibrational frequencies (in cm-1) 
 43.4  56.9  80.4  82.0 113.1 133.9 160.5 169.2 196.6 203.8 241.5 322.1 327.5 340.5 
369.4 396.0 406.6 485.1 494.0 529.9 580.7 625.3 672.4 792.0 861.7 890.2 904.9 916.8 
937.3 973.8 981.5 992.5 1028.2 1046.8 1050.3 1062.3 1077.5 1093.6 1129.3 1170.1 1189.3 
85 
 
1223.0 1239.1 1248.5 1250.9 1265.8 1268.1 1272.6 1278.9 1283.6 1288.5 1291.5 1294.8 
1299.5 1306.6 1345.6 1353.0 1370.5 1377.3 1383.1 1398.9 1413.0 1414.3 1842.1 1867.6 
2632.3 2641.6 2643.6 2658.5 2667.2 2671.1 2673.4 2674.0 2695.9 2713.5 2732.5 2738.5 
2741.0 2769.9 2775.0 2778.4  
 
 
name= MIN82 
energy (in kcal/mol)= -35.352588 
ZPE (in kcal/mol)= 143.817 
G (in kcal/mol)= 117.546 
Geometry 
C -3.22761995 -1.12259466 -0.84216210 
C -1.72872373 -1.08476311 -0.88433977 
C 1.46821987 0.89212274 -0.86991204 
C 1.75188195 0.51639418 0.51919483 
C 0.86313791 -0.55268424 1.12565859 
C 0.49701623 -1.75245996 0.21104882 
C -1.01375031 -1.45652540 0.38116479 
C -0.66843819 -0.23551185 1.31777145 
C -1.14896549 1.11932345 0.83847369 
C -1.12412695 -0.47025526 2.75214575 
H -3.66615202 -0.60190726 -1.70731330 
H -3.62441072 -0.65529961 0.06780784 
H -3.59424939 -2.15818037 -0.87143674 
H 0.71560984 0.41599933 -1.49102797 
H 1.73624771 1.43985204 1.15728997 
H 2.82744772 0.19914689 0.58485734 
H 1.31725963 -0.88700125 2.08028509 
H 0.81132775 -2.72536355 0.59766712 
H 0.85895464 -1.67827064 -0.82102976 
H -1.55328050 -2.25807519 0.91321529 
H -2.23009464 1.23796457 0.97964649 
H -0.94216357 1.29311381 -0.22472481 
H -0.65984575 1.93069110 1.39531286 
H -2.21615537 -0.43955582 2.83821404 
H -0.72258278 0.30012494 3.42342762 
H -0.79356426 -1.44100881 3.13900092 
O 3.02497557 2.43117135 -0.82216866 
O 2.12012012 1.83284562 -1.47705444 
O -1.13848334 -0.77363923 -1.89111896 
Vibrational frequencies (in cm-1) 
 33.5  55.6  71.7 104.2 114.6 147.5 171.7 190.2 202.4 220.8 232.3 265.3 308.5 337.3 
374.0 400.1 432.6 444.6 555.3 573.5 602.8 684.6 728.8 767.8 823.2 829.9 913.3 930.5 
986.9 996.6 1008.2 1017.1 1033.3 1042.7 1049.1 1053.1 1087.1 1105.0 1127.3 1152.3 
1163.5 1194.5 1203.1 1210.5 1237.7 1242.6 1257.6 1261.4 1270.9 1278.5 1286.4 1287.5 
1295.5 1299.0 1303.6 1307.7 1329.6 1341.7 1358.7 1379.2 1387.6 1406.2 1408.9 1591.3 
1846.8 2618.1 2667.8 2668.4 2672.3 2674.0 2675.5 2676.4 2679.1 2679.3 2712.4 2719.6 
2729.8 2761.1 2779.7 2779.9 2782.7  
 
 
name= MIN83 
energy (in kcal/mol)= -34.963344 
ZPE (in kcal/mol)= 143.86 
G (in kcal/mol)= 117.55 
Geometry 
C -3.65098024 -0.05021068 -0.63860263 
C -2.15391643 -0.00351972 -0.72311735 
C 1.60084917 0.90013089 -0.66887247 
C 1.88474702 -0.25713660 0.18614505 
C 0.74754781 -1.23785945 0.39583099 
C -0.13024071 -1.56473673 -0.84216737 
C -1.41070228 -1.13695353 -0.08062382 
C -0.53437557 -0.75467167 1.17489072 
C -0.57272568 0.70154004 1.58897859 
C -0.84337031 -1.64105954 2.37501408 
86 
 
H -4.10269481 0.89985904 -0.96277311 
H -4.00203608 -0.25717126 0.37962604 
H -4.05232859 -0.83633732 -1.29471484 
H 0.64363050 1.08402512 -1.14949396 
H 2.26713659 0.10692943 1.17628221 
H 2.77773671 -0.79398626 -0.23399383 
H 1.15880071 -2.15928383 0.85640247 
H -0.11540845 -2.61526974 -1.14326646 
H 0.08574203 -0.96447626 -1.73307048 
H -2.08441333 -1.98521274 0.12966108 
H -1.53078766 0.96303976 2.05435420 
H -0.43466906 1.38802087 0.74307013 
H 0.21708966 0.92774200 2.31728209 
H -0.10448812 -1.49299896 3.17311691 
H -0.83612792 -2.70634135 2.11893584 
H -1.82864092 -1.41369820 2.79815015 
O 3.63705414 1.66060896 -0.39860365 
O 2.49204694 1.80536953 -0.92293133 
O -1.58916904 0.89265163 -1.30383203 
Vibrational frequencies (in cm-1) 
 37.3  47.0  62.8 111.7 121.4 149.6 175.2 187.8 200.9 221.8 234.9 269.7 303.3 337.3 
372.1 389.6 436.6 447.8 557.1 590.0 599.7 680.0 727.1 771.1 821.0 828.9 916.0 929.5 
987.9 996.8 1008.0 1018.0 1034.5 1041.6 1049.7 1052.8 1085.6 1103.4 1132.7 1155.2 
1164.1 1195.3 1201.9 1211.7 1237.9 1241.5 1257.4 1262.5 1272.8 1278.9 1285.4 1286.5 
1296.3 1299.5 1305.9 1310.4 1330.7 1347.4 1358.8 1379.3 1387.7 1407.0 1410.0 1591.4 
1847.5 2618.8 2665.1 2667.0 2671.2 2673.8 2674.1 2677.0 2679.1 2680.5 2711.9 2719.3 
2728.9 2761.5 2779.5 2780.1 2782.8  
 
 
name= MIN84 
energy (in kcal/mol)= -34.200358 
ZPE (in kcal/mol)= 143.626 
G (in kcal/mol)= 116.58 
Geometry 
C -3.30301779 -1.90282140 -0.20752338 
C -1.80109690 -1.92025980 -0.20605090 
C 1.85122666 1.87083902 -0.20620756 
C 1.60105213 0.42809710 -0.14826224 
C 0.67138795 0.02522575 0.97982945 
C 0.39665810 -1.50079926 1.05879742 
C -1.12928234 -1.25791259 0.96270000 
C -0.87206907 0.28687556 0.79626936 
C -1.29054646 0.86197462 -0.54322752 
C -1.46662793 1.10163918 1.93562970 
H -3.70301281 -2.10383166 -1.21307329 
H -3.70797857 -0.94246609 0.13134886 
H -3.69894909 -2.68524967 0.45486377 
H 1.33875136 2.59229131 0.40959857 
H 2.57893268 -0.11627006 -0.05905137 
H 1.22564879 0.06711304 -1.14107892 
H 1.03958087 0.43356161 1.93842559 
H 0.72547350 -1.97841739 1.98371694 
H 0.80476804 -2.07995245 0.21836384 
H -1.66272479 -1.49885236 1.89819410 
H -2.38132669 0.93832524 -0.62723875 
H -0.94458942 0.24530127 -1.38563836 
H -1.14365166 2.14824007 1.88696527 
H -1.17076830 0.71504562 2.91796693 
H -2.56252371 1.09760337 1.90242642 
O 3.37077283 1.63042950 -1.76586337 
O 2.72111526 2.40214623 -1.00984300 
O -1.17905221 -2.45321743 -1.09030435 
H -0.88297658 1.86885235 -0.69154459 
Vibrational frequencies (in cm-1) 
87 
 
 29.2  37.8  52.7  75.9 109.4 128.3 162.4 183.0 191.9 225.5 244.2 272.8 305.8 332.4 
389.3 398.2 432.0 446.1 482.8 570.6 594.9 677.0 724.4 769.7 817.2 821.3 916.9 958.4 
987.6 998.5 1005.6 1016.1 1035.4 1042.1 1048.3 1056.8 1094.1 1117.0 1130.2 1149.2 
1179.6 1193.2 1201.7 1213.5 1228.2 1240.9 1259.0 1262.3 1269.1 1272.2 1284.4 1288.6 
1297.2 1300.8 1305.3 1309.3 1315.0 1343.9 1351.7 1359.7 1380.5 1402.8 1404.9 1590.3 
1855.2 2613.6 2664.5 2668.6 2675.6 2675.6 2677.3 2678.1 2680.1 2704.3 2722.6 2729.2 
2735.2 2759.9 2779.1 2780.6 2783.0  
 
 
name= MIN85 
energy (in kcal/mol)= -34.300871 
ZPE (in kcal/mol)= 143.832 
G (in kcal/mol)= 116.861 
Geometry 
C -3.55228545 -1.44621451 -0.49636610 
C -2.05074802 -1.47589551 -0.49277887 
C 2.75697658 -0.04525756 -0.51457932 
C 1.39553596 0.43566740 -0.78754563 
C 0.54675103 0.31057792 0.47554132 
C 0.12290230 -1.14228518 0.81855200 
C -1.37180599 -0.77447989 0.64790324 
C -0.96611058 0.71798874 0.33803363 
C -1.40264072 1.24350213 -1.01557197 
C -1.40210728 1.67199839 1.44104896 
H -3.95580208 -2.15194796 0.24268384 
H -3.95406592 -1.74126203 -1.47702818 
H -3.94458927 -0.45083956 -0.25570535 
H 3.14768764 -0.96819207 -0.91606399 
H 0.92364113 -0.11104235 -1.63186624 
H 1.43241419 1.51334085 -1.08867018 
H 1.04511546 0.83686598 1.31430337 
H 0.39506301 -1.46547558 1.82612514 
H 0.47928757 -1.90038695 0.11131013 
H -1.95507975 -0.87305807 1.57787994 
H -0.91511268 2.20099623 -1.24212689 
H -2.48490293 1.41615236 -1.04994792 
H -0.94219795 2.66093780 1.30846069 
H -1.10681166 1.31561497 2.43529372 
H -2.48832040 1.81230885 1.44980361 
O 3.26232444 1.67025515 0.76169149 
O 3.60861696 0.57972447 0.23565694 
O -1.43530124 -2.04364577 -1.36148062 
H -1.15742884 0.55232614 -1.83271714 
Vibrational frequencies (in cm-1) 
 30.7  40.0  47.5  67.8 111.9 150.5 157.2 183.7 196.6 218.1 244.8 286.4 307.6 327.1 
362.7 392.8 429.4 467.5 509.2 569.3 599.1 678.4 721.5 809.7 826.1 892.2 917.2 936.2 
952.7 996.3 1006.6 1016.7 1035.3 1041.7 1047.5 1067.3 1088.1 1107.7 1125.9 1140.1 
1176.3 1185.4 1212.1 1218.4 1223.7 1237.1 1262.8 1264.9 1272.9 1285.2 1286.0 1291.1 
1295.8 1299.6 1306.5 1309.4 1317.7 1348.4 1352.8 1358.9 1380.3 1402.7 1405.5 1602.8 
1851.0 2645.7 2667.6 2670.4 2672.2 2675.1 2676.0 2680.1 2683.1 2703.4 2721.6 2728.4 
2730.9 2761.8 2778.7 2780.6 2782.1  
 
 
name= MIN86 
energy (in kcal/mol)= -34.481441 
ZPE (in kcal/mol)= 144.024 
G (in kcal/mol)= 117.091 
Geometry 
C -3.41590284 0.37481614 0.33558513 
C -1.99611286 0.55433989 -0.11228145 
C 1.47270673 1.29636050 0.01109711 
C 1.91670349 0.08047507 -0.68695923 
C 0.79209361 -0.79670038 -1.21878121 
C -0.36049619 -0.07018846 -1.96250778 
C -1.38826840 -0.56177869 -0.91074241 
88 
 
C -0.24664745 -1.37544651 -0.18342071 
C -0.01409723 -1.05809156 1.27637801 
C -0.43117652 -2.87877238 -0.36396772 
H -3.72292062 1.17860015 1.02331687 
H -3.56699003 -0.58153086 0.85105998 
H -4.10297103 0.40522370 -0.52153878 
H 0.75881902 1.99708377 -0.41128240 
H 2.56143592 -0.52895486 0.00322693 
H 2.59137035 0.36478899 -1.52903487 
H 1.23858154 -1.60432516 -1.83102463 
H -0.54656576 -0.44488768 -2.97266457 
H -0.26042000 1.01754717 -2.02739744 
H -2.16552074 -1.21951220 -1.33216352 
H -0.73678391 -1.56259236 1.92728040 
H -0.07429890 0.01434795 1.50057923 
H 0.99124969 -1.37487455 1.59817112 
H 0.45581772 -3.42495828 -0.01676271 
H -0.59552672 -3.15504166 -1.41105800 
H -1.28684318 -3.25030332 0.21126734 
O 2.67218814 0.88452180 1.80774132 
O 1.86482492 1.64218731 1.19408180 
O -1.39236979 1.57060028 0.13882047 
Vibrational frequencies (in cm-1) 
 13.7  38.7  44.9 115.1 117.1 165.4 174.6 203.5 213.1 229.6 255.8 279.8 299.6 333.7 
368.2 394.5 433.6 454.3 568.6 591.9 599.1 687.7 712.8 785.9 824.4 858.2 909.2 933.3 
983.5 997.5 1007.6 1019.1 1028.1 1038.7 1049.3 1053.6 1081.4 1104.7 1124.8 1140.5 
1177.2 1187.8 1210.6 1222.6 1236.3 1249.4 1262.0 1271.0 1272.2 1273.9 1283.9 1287.5 
1294.6 1299.1 1304.9 1308.0 1327.9 1344.7 1359.7 1379.1 1389.2 1408.2 1409.4 1602.4 
1844.8 2627.8 2660.0 2667.9 2673.4 2674.4 2676.0 2679.4 2683.0 2690.9 2713.3 2721.2 
2731.2 2762.9 2779.7 2780.4 2782.8  
 
 
name= MIN87 
energy (in kcal/mol)= -33.822008 
ZPE (in kcal/mol)= 143.674 
G (in kcal/mol)= 116.288 
Geometry 
C -3.09547014 -1.91265259 -0.15314977 
C -1.59453173 -1.91326952 -0.09527293 
C 1.92458446 1.82582607 -0.22778946 
C 1.76133135 0.38088871 -0.03814853 
C 0.83050524 0.04300862 1.11316295 
C 0.54491368 -1.47645206 1.25837123 
C -0.97521341 -1.23458043 1.09342515 
C -0.70908015 0.30554954 0.89915524 
C -1.10624732 0.85585335 -0.45631005 
C -1.31875562 1.14390407 2.01367629 
H -3.45259464 -2.07015152 -1.18226638 
H -3.52818638 -0.97587689 0.21544869 
H -3.50354827 -2.73263175 0.45401821 
H 1.84579683 2.54118650 0.57588129 
H 2.75758379 -0.09901453 0.12240552 
H 1.40578024 -0.09162297 -0.99494803 
H 1.19652247 0.49669442 2.05071890 
H 0.83620445 -1.90673975 2.21840995 
H 0.98137930 -2.09877709 0.46462804 
H -1.55002322 -1.45533988 2.00832718 
H -2.19508396 0.90234652 -0.57267560 
H -0.71742936 0.24341037 -1.28464284 
H -0.71949320 1.87107728 -0.60600851 
H -0.98539676 2.18668524 1.95412770 
H -1.04683035 0.77050700 3.00741849 
H -2.41383872 1.14874242 1.95609024 
O 2.27266781 1.63453343 -2.38780016 
O 2.16723202 2.37660303 -1.37707816 
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O -0.93396232 -2.44546854 -0.95158185 
Vibrational frequencies (in cm-1) 
 21.3  27.5  51.4  70.7 101.0 132.1 160.9 187.0 204.5 232.0 256.4 274.9 303.2 327.0 
380.8 392.9 439.6 446.1 491.7 570.8 595.1 680.6 730.6 760.3 822.7 826.4 914.5 961.4 
986.1 997.5 1005.6 1015.8 1036.0 1041.8 1048.8 1057.9 1094.4 1114.5 1129.2 1146.1 
1174.9 1193.3 1207.4 1220.7 1233.8 1245.9 1261.3 1262.2 1269.0 1272.6 1285.2 1288.4 
1296.9 1300.4 1303.8 1308.2 1313.3 1344.6 1354.3 1358.0 1380.3 1401.8 1404.5 1599.9 
1855.0 2613.9 2660.3 2668.8 2675.8 2676.3 2678.3 2678.7 2680.3 2707.1 2722.8 2730.1 
2734.0 2759.9 2778.6 2780.8 2783.2  
 
 
name= MIN88 
energy (in kcal/mol)= -33.68292 
ZPE (in kcal/mol)= 143.633 
G (in kcal/mol)= 115.799 
Geometry 
C -3.87299002 -0.02536810 0.38364944 
C -2.42880949 0.38484587 0.37118884 
C 2.24781755 1.58715202 0.00351500 
C 1.41770851 0.57797042 0.67487264 
C 0.68641178 -0.27863706 -0.35549394 
C -0.40121089 0.48856991 -1.15474336 
C -1.51516392 -0.39164262 -0.53237641 
C -0.41650131 -1.24531117 0.21234471 
C -0.55211060 -1.32702286 1.71941623 
C -0.29540132 -2.64522638 -0.37682567 
H -4.34539925 0.17140217 -0.58836669 
H -4.44120732 0.53560065 1.14093899 
H -3.98979837 -1.09388251 0.60161911 
H 2.10409964 2.64826054 0.15514039 
H 0.68517269 1.04986917 1.36956377 
H 2.06148805 -0.08553877 1.30286946 
H 1.41916909 -0.80441900 -0.99997271 
H -0.30958365 0.39310110 -2.23974006 
H -0.47948497 1.55325143 -0.91112321 
H -2.07812829 -0.98040546 -1.27311375 
H 0.33591916 -1.78657776 2.17175639 
H -1.41820943 -1.93305959 2.01115971 
H -0.67961509 -0.34065324 2.18645792 
H 0.59341529 -3.15849721 0.01352583 
H -0.19868626 -2.62560527 -1.46887244 
H -1.16651318 -3.26265837 -0.13248174 
O 3.49609530 0.13681300 -1.08687194 
O 3.21163480 1.33389784 -0.82306564 
O -2.03792976 1.30807962 1.04375346 
Vibrational frequencies (in cm-1) 
 14.8  29.1  35.4  79.5  90.0 139.2 157.9 171.5 190.5 208.6 241.2 282.8 310.1 321.4 
357.6 388.4 422.8 472.5 500.6 574.5 598.5 680.1 725.9 804.5 828.8 892.5 911.9 935.0 
950.1 995.4 1005.2 1017.0 1034.1 1039.6 1045.8 1063.9 1087.6 1107.5 1125.4 1138.0 
1176.6 1183.8 1210.7 1214.6 1231.3 1234.1 1259.2 1265.4 1274.5 1284.0 1284.5 1288.6 
1295.6 1299.2 1307.0 1312.0 1320.3 1348.8 1352.1 1359.2 1379.8 1403.7 1405.9 1609.8 
1848.4 2642.7 2664.0 2670.5 2673.4 2675.4 2677.0 2680.5 2684.9 2701.1 2718.3 2723.8 
2733.0 2762.5 2778.7 2780.4 2782.2  
 
 
name= MIN89 
energy (in kcal/mol)= -33.851265 
ZPE (in kcal/mol)= 143.94 
G (in kcal/mol)= 116.708 
Geometry 
C -2.80283102 -1.47738822 1.29994478 
C -1.56072640 -1.24616219 0.49101507 
C 0.41529306 0.79151368 -1.67787619 
C 1.32481088 1.24279238 -0.61359381 
C 1.29439225 0.37156798 0.63660800 
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C 1.00329320 -1.13601244 0.39967209 
C -0.28458519 -1.05116269 1.25572734 
C 0.04031314 0.45594511 1.58647366 
C -1.03187940 1.46449492 1.22778234 
C 0.44783982 0.63094351 3.04503126 
H -3.70465309 -1.20957327 0.72819398 
H -2.89946468 -2.54102904 1.56201898 
H -2.80934161 -0.90128829 2.23237003 
H -0.64373994 0.61854170 -1.52141506 
H 1.11112955 2.30159008 -0.34372789 
H 2.37419426 1.25801059 -1.01885719 
H 2.23279998 0.53510296 1.20121774 
H 1.76717438 -1.80607668 0.80435377 
H 0.83985406 -1.42292138 -0.64590042 
H -0.25990625 -1.70152591 2.14587822 
H -1.41507729 1.33464848 0.20892067 
H -0.64762258 2.49066141 1.30076134 
H -1.89095822 1.39570377 1.90680621 
H 0.84071743 1.63876176 3.22846808 
H 1.22731139 -0.07999754 3.34420511 
H -0.40234741 0.48448296 3.72076840 
O 1.99527405 0.66063789 -3.20285398 
O 0.78226425 0.51975151 -2.88835380 
O -1.60293946 -1.22203768 -0.71579356 
Vibrational frequencies (in cm-1) 
 -6.0  49.3  71.6 107.2 111.5 161.3 176.0 193.3 195.3 225.5 235.1 267.0 320.5 332.6 
369.2 400.8 435.6 447.4 565.2 579.2 602.9 691.1 700.3 815.7 828.1 840.3 907.3 928.3 
982.9 993.6 1007.3 1016.3 1036.7 1046.2 1051.0 1054.4 1087.3 1106.1 1124.1 1132.2 
1150.5 1197.0 1212.6 1220.2 1237.2 1244.0 1258.5 1269.8 1273.1 1277.2 1288.0 1289.0 
1296.0 1298.3 1303.8 1307.8 1328.2 1344.7 1359.6 1379.8 1387.2 1404.2 1408.3 1603.4 
1846.7 2627.0 2666.6 2669.0 2673.1 2675.3 2676.2 2677.6 2679.1 2694.3 2714.6 2722.4 
2729.7 2760.0 2779.6 2780.0 2782.7  
 
 
name= MIN90 
energy (in kcal/mol)= -33.582269 
ZPE (in kcal/mol)= 143.834 
G (in kcal/mol)= 116.605 
Geometry 
C -3.40622553 -1.81843879 -0.59019858 
C -1.90419156 -1.80856271 -0.59942745 
C 2.02207767 1.74036421 -0.57183328 
C 1.56403928 0.34562173 -0.62370898 
C 0.62256173 0.05299779 0.54106001 
C 0.27876583 -1.45247169 0.69803365 
C -1.23350749 -1.14821589 0.57003815 
C -0.90673315 0.38023837 0.36250285 
C -1.32245083 0.94381584 -0.98316874 
C -1.45324036 1.24482682 1.48936548 
H -3.82477491 -0.86216283 -0.25659739 
H -3.78388340 -2.60191687 0.08167992 
H -3.80838680 -2.03501457 -1.59127902 
H 1.61859474 2.52458842 -1.19185155 
H 2.45220907 -0.33578828 -0.52975736 
H 1.09330508 0.08710678 -1.59424117 
H 1.03586864 0.48887626 1.47216462 
H 0.57882146 -1.88751333 1.65443218 
H 0.67160240 -2.09492118 -0.10093294 
H -1.79369035 -1.33894289 1.50097682 
H -2.41145530 1.05449065 -1.05332800 
H -1.01149694 0.29982048 -1.81788819 
H -0.88433451 1.93401372 -1.15237574 
H -1.16050547 0.86763442 2.47687989 
H -2.54831638 1.28757107 1.46808002 
H -1.08390216 2.27461010 1.41431079 
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O 3.48780262 1.32923637 1.01160347 
O 2.95040202 2.15729323 0.23193912 
O -1.28241307 -2.31776019 -1.49877392 
Vibrational frequencies (in cm-1) 
 28.3  33.0  43.5  56.3 112.2 144.1 155.6 185.1 195.1 235.0 259.9 289.2 309.5 325.2 
374.5 390.0 437.2 457.6 509.6 573.3 596.5 681.0 713.5 799.4 822.0 849.4 913.2 951.0 
990.4 998.9 1005.7 1016.1 1035.4 1045.6 1047.8 1057.7 1093.2 1109.5 1124.5 1137.9 
1164.5 1192.9 1208.2 1221.2 1228.6 1239.6 1262.7 1266.7 1272.9 1285.1 1288.3 1290.6 
1299.3 1300.2 1306.1 1315.6 1316.7 1345.0 1350.5 1359.5 1380.4 1402.0 1405.0 1597.0 
1852.6 2638.5 2665.5 2669.1 2675.4 2676.6 2677.2 2679.6 2680.9 2707.2 2725.4 2729.3 
2731.3 2760.1 2779.4 2780.9 2782.8  
 
 
name= MIN91 
energy (in kcal/mol)= -33.476317 
ZPE (in kcal/mol)= 143.986 
G (in kcal/mol)= 117.386 
Geometry 
C -2.60267098 -2.05081496 -0.68692942 
C -1.23731133 -1.42794601 -0.68978424 
C 0.80638548 1.42231844 -1.00547800 
C 1.03653195 1.59164703 0.43847521 
C 0.72478453 0.33674257 1.24891855 
C 0.98512372 -1.01267795 0.52461372 
C -0.51411798 -1.38659077 0.62414913 
C -0.78390111 -0.06974840 1.44825173 
C -1.83259995 0.86687111 0.88217528 
C -1.09940916 -0.37728528 2.90714393 
H -3.23027860 -1.63446683 -1.48950203 
H -3.12911563 -1.90798298 0.26348353 
H -2.53281144 -3.13273280 -0.87244370 
H -0.17823609 1.32436986 -1.44482204 
H 0.45566406 2.45153823 0.83623381 
H 2.11630536 1.86004308 0.60134089 
H 1.25403106 0.40314510 2.21851235 
H 1.65455210 -1.68782352 1.06495781 
H 1.37157389 -0.92896808 -0.49887654 
H -0.69813178 -2.30594078 1.20367358 
H -2.84468974 0.46636742 1.01969133 
H -1.70350504 1.05073470 -0.19105662 
H -1.80203036 1.84259677 1.38413890 
H -2.08157512 -0.85138673 3.01451647 
H -1.11079622 0.53849694 3.51093333 
H -0.36107099 -1.05288477 3.35538607 
O 2.94727219 1.39157649 -1.50581982 
O 1.74845870 1.32563025 -1.88779249 
O -0.76031074 -0.98065773 -1.70511477 
Vibrational frequencies (in cm-1) 
-17.4  53.2  69.5  93.1 108.4 160.9 179.3 192.2 197.2 227.4 241.1 278.5 324.8 332.8 
369.3 402.6 435.9 445.6 564.6 581.7 603.7 691.6 698.1 813.2 828.9 849.7 905.9 925.4 
983.1 994.1 1006.7 1016.3 1036.6 1043.8 1051.4 1059.3 1086.1 1105.6 1123.6 1126.5 
1150.2 1197.1 1212.5 1223.5 1233.1 1239.9 1257.7 1269.1 1272.2 1281.6 1288.0 1289.5 
1297.6 1298.8 1305.0 1310.7 1327.2 1341.9 1359.7 1380.1 1386.7 1404.4 1407.9 1603.7 
1846.9 2632.9 2666.2 2667.5 2674.0 2675.6 2676.0 2676.7 2679.4 2703.8 2716.2 2725.5 
2730.5 2760.3 2779.5 2780.2 2782.8  
 
 
name= MIN92 
energy (in kcal/mol)= -33.515469 
ZPE (in kcal/mol)= 144.165 
G (in kcal/mol)= 118.068 
Geometry 
C -3.31849223 0.09094962 -0.45839814 
C -1.81954913 0.11178398 -0.51885690 
C 1.39069616 1.31203885 -0.46732313 
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C 1.90919713 0.35798019 0.52759595 
C 1.01900673 -0.86840537 0.72165362 
C 0.26461122 -1.36585086 -0.54155462 
C -1.10236448 -1.04459150 0.11401641 
C -0.36092264 -0.67871479 1.45723879 
C -0.66148319 0.68558598 2.04155212 
C -0.57705461 -1.75263285 2.51848579 
H -3.74668334 1.04462345 -0.80344633 
H -3.68224063 -0.08934346 0.56055010 
H -3.72763680 -0.69904949 -1.10362443 
H 0.68337500 2.09668513 -0.23173897 
H 2.07911542 0.85271116 1.50690512 
H 2.91767895 0.00167037 0.18153005 
H 1.62281833 -1.66650672 1.19374091 
H 0.41763448 -2.42688083 -0.76003951 
H 0.48181115 -0.81794789 -1.46660491 
H -1.76035184 -1.92251849 0.21202398 
H 0.01310546 0.91496084 2.87623968 
H -1.68602699 0.73814747 2.43014433 
H -0.55467721 1.49383838 1.30787418 
H 0.08599883 -1.59675786 3.37825697 
H -0.37784042 -2.75973662 2.13317580 
H -1.60606322 -1.74486432 2.89497552 
O 2.50973725 0.40827892 -2.12863807 
O 1.70404210 1.29409647 -1.72261793 
O -1.23362109 1.02502434 -1.05041989 
Vibrational frequencies (in cm-1) 
 32.4  43.8  80.0 113.3 119.2 160.8 174.7 198.9 200.0 227.5 247.2 288.0 316.0 333.2 
367.2 396.2 435.3 450.8 570.4 593.4 600.1 692.1 700.8 812.4 832.7 867.5 902.3 921.7 
984.8 995.0 1007.1 1017.1 1035.9 1038.0 1048.3 1059.6 1083.3 1105.7 1121.8 1125.4 
1151.9 1201.7 1211.6 1222.1 1230.2 1240.1 1261.2 1267.7 1273.1 1282.6 1287.2 1288.3 
1298.5 1299.4 1305.1 1314.2 1329.8 1342.8 1359.8 1379.2 1388.0 1405.9 1408.9 1605.5 
1845.2 2638.2 2668.5 2668.7 2674.1 2675.3 2675.7 2676.4 2679.8 2707.9 2715.9 2727.3 
2731.8 2761.9 2780.1 2780.6 2783.0  
 
 
name= MIN93 
energy (in kcal/mol)= -33.221899 
ZPE (in kcal/mol)= 144.14 
G (in kcal/mol)= 118.187 
Geometry 
C -2.50321285 -2.08415800 0.09880681 
C -1.27111471 -1.34009543 -0.32531442 
C 0.10319469 1.60256171 -1.00877649 
C 1.00632165 1.69196252 0.15139961 
C 1.19920684 0.35975544 0.87427369 
C 1.23334774 -0.89385111 -0.04246501 
C -0.08145226 -1.42006879 0.58532852 
C -0.03044871 -0.25270756 1.64487072 
C -1.27491847 0.60242328 1.76997456 
C 0.37559661 -0.77397079 3.01951560 
H -2.47359049 -3.12026497 -0.26810821 
H -3.40849185 -1.62546063 -0.32762055 
H -2.62098328 -2.11721105 1.18778582 
H -0.97444258 1.63747462 -0.92955607 
H 0.65898630 2.46184614 0.87209878 
H 2.01304793 2.03930363 -0.20926554 
H 2.09014385 0.43781010 1.52479089 
H 2.09861493 -1.54197802 0.12331771 
H 1.19041480 -0.68999138 -1.12042804 
H 0.00986590 -2.42205168 1.03285189 
H -1.06983670 1.51208119 2.34968151 
H -2.07971996 0.06562461 2.28754236 
H -1.67365171 0.92044345 0.80009171 
H 0.58564766 0.05188361 3.71014633 
93 
 
H 1.27706275 -1.39691393 2.97364566 
H -0.41742083 -1.38228260 3.46863964 
O 1.73674870 1.37301826 -2.45926641 
O 0.49881297 1.44120908 -2.23057598 
O -1.25910801 -0.69927135 -1.34959900 
Vibrational frequencies (in cm-1) 
 35.8  55.7  79.3 105.4 112.3 164.1 179.7 194.1 201.1 227.3 243.4 287.2 318.4 339.8 
368.5 406.1 434.5 446.4 565.8 584.7 604.2 696.3 700.6 814.6 833.2 861.9 900.8 922.0 
982.6 994.1 1006.7 1016.2 1036.6 1040.0 1050.4 1062.1 1085.0 1104.6 1119.4 1122.5 
1150.3 1198.7 1211.1 1224.7 1229.1 1239.2 1257.9 1266.1 1271.6 1281.3 1287.4 1289.2 
1298.7 1299.1 1305.9 1311.6 1326.3 1338.9 1360.7 1380.3 1387.5 1405.1 1408.2 1606.9 
1843.9 2637.5 2666.8 2668.7 2673.5 2674.1 2675.7 2676.9 2679.6 2711.5 2717.0 2727.6 
2732.1 2760.3 2779.9 2780.5 2782.7  
 
 
name= MIN94 
energy (in kcal/mol)= -31.130583 
ZPE (in kcal/mol)= 142.327 
G (in kcal/mol)= 112.068 
Geometry 
C -3.87185816 -1.35491671 0.23374629 
C -2.38553575 -1.35703215 0.26997458 
C 0.05629046 2.05169637 0.53348626 
C -0.05466856 0.99424682 -0.48305928 
C 0.57355284 -0.27026572 0.03613045 
C -0.11947422 -0.89501341 1.21616658 
C -1.60811377 -0.78552998 1.20320919 
C 1.71097300 -0.76845385 -0.48204419 
C 2.48036470 -0.07584803 -1.55699866 
C 2.32188011 -2.04828954 -0.01021527 
H -4.29286604 -1.88893962 1.09864789 
H -4.25681800 -1.85280661 -0.67249359 
H -4.27592089 -0.33286829 0.24185710 
H -0.58295732 2.08322597 1.40443451 
H 0.42475609 1.33158043 -1.43746414 
H -1.11978209 0.80054876 -0.75279693 
H -0.91574649 -1.99516587 -0.86748729 
H 0.28802652 -0.42158008 2.13970942 
H 0.15873899 -1.96948436 1.32179791 
H -2.04761045 -0.23946173 2.02849659 
H 2.01969544 -0.21817995 -2.54374098 
H 3.51835088 -0.42548751 -1.62768259 
H 2.54080343 1.01591949 -1.37805861 
H 2.96045689 -2.50968015 -0.77703209 
H 1.57527913 -2.80391586 0.26819751 
H 2.95498855 -1.87217436 0.87307486 
O 1.73328354 3.07517509 -0.45972018 
O 0.92520821 3.01009062 0.50680630 
O -1.90467332 -2.04072980 -0.80144118 
Vibrational frequencies (in cm-1) 
  7.6  26.0  35.5  47.3  56.0  61.1  88.1 108.4 124.8 178.1 221.9 233.9 266.3 306.0 
362.0 381.0 413.0 424.4 445.3 485.4 506.0 529.6 604.6 628.3 708.1 799.8 866.4 877.0 
936.5 976.3 985.9 1007.4 1010.0 1027.9 1031.8 1045.7 1065.0 1105.5 1110.6 1179.6 1197.7 
1209.5 1212.6 1213.3 1236.4 1268.2 1269.3 1273.4 1273.8 1283.0 1284.9 1290.3 1307.1 
1316.5 1325.7 1340.0 1353.8 1374.6 1386.8 1395.3 1402.8 1452.9 1602.8 1856.6 1866.7 
2633.3 2638.8 2641.5 2664.8 2667.1 2668.7 2671.0 2674.3 2713.8 2725.0 2728.3 2763.2 
2772.2 2773.7 2775.5 2780.0  
 
 
name= MIN95 
energy (in kcal/mol)= -31.565822 
ZPE (in kcal/mol)= 142.9 
G (in kcal/mol)= 116.495 
Geometry 
C -2.40424929 -1.82053412 0.01921992 
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C -1.20328172 -1.87922785 -0.12428777 
C -0.34713630 1.53396869 -0.04554914 
C 1.15079431 1.25383413 0.09695841 
C 1.54768097 -0.18312740 -0.19332158 
C 0.76101019 -0.89691568 -1.32505123 
C 0.20865170 -1.94669260 -0.31298371 
C 1.09317419 -1.29509433 0.82639911 
C 0.35631479 -0.84264882 2.06789339 
C 2.25020888 -2.20935797 1.21609867 
H -3.42316647 -1.77099731 0.13873110 
H -1.84596579 2.44967181 -2.52602787 
H -1.43509709 3.02414992 0.68219806 
H -1.02952923 0.66381553 0.06472944 
H 1.45957860 1.53369029 1.13058129 
H 1.71824559 1.94258469 -0.56539998 
H 2.64198182 -0.21940472 -0.35965070 
H 1.39286702 -1.32752816 -2.10551281 
H -0.00259805 -0.29139499 -1.82218570 
H 0.52706008 -2.98399834 -0.54864619 
H 1.00980154 -0.26331656 2.73226510 
H -0.02303199 -1.69955858 2.63882298 
H -0.51091825 -0.20831467 1.84332970 
H 2.96105244 -1.69113037 1.87061424 
H 2.80789505 -2.56661150 0.34352841 
H 1.89093455 -3.09244020 1.75808271 
O -1.87816559 2.02267899 -1.63700884 
O -0.67223248 2.47670287 0.95184967 
O -0.48186008 2.13682088 -1.32054557 
Vibrational frequencies (in cm-1) 
 41.6  61.6  63.8  86.2 145.8 149.9 164.5 178.6 190.8 216.3 240.7 255.2 267.9 304.5 
336.7 366.3 371.2 428.1 490.7 504.8 532.4 552.4 608.9 690.3 795.6 835.5 877.5 881.3 
900.3 927.7 952.7 993.5 1007.4 1018.7 1037.3 1043.5 1055.1 1069.3 1087.1 1117.1 1131.3 
1164.7 1183.3 1199.9 1215.2 1222.7 1245.6 1249.4 1258.3 1283.7 1285.1 1291.6 1296.8 
1299.5 1302.6 1307.9 1332.4 1344.6 1354.1 1366.1 1388.3 1395.1 1406.1 1410.2 2432.8 
2637.6 2650.5 2667.1 2675.8 2678.1 2680.2 2682.0 2715.3 2720.5 2733.7 2763.6 2781.0 
2783.0 2806.5 2871.0 2897.5  
 
 
name= MIN96 
energy (in kcal/mol)= -32.817173 
ZPE (in kcal/mol)= 144.153 
G (in kcal/mol)= 118.181 
Geometry 
C -3.15026304 -0.15727365 0.83230201 
C -1.65426505 -0.16792513 0.71256516 
C 1.38585720 1.21294302 0.62382200 
C 1.94461907 0.48168478 -0.52578769 
C 0.96444743 -0.48912791 -1.18038138 
C -0.44363236 0.09813086 -1.46837482 
C -1.08979629 -0.90064721 -0.46872315 
C 0.30251255 -1.61910092 -0.30384356 
C 0.82737492 -1.84265877 1.09678568 
C 0.30680360 -2.95396764 -1.05168664 
H -3.48043657 0.48071190 1.66682235 
H -3.54743231 -1.16439557 1.01099014 
H -3.62070678 0.23056375 -0.08211851 
H 1.39656272 0.82106544 1.63449002 
H 2.86740318 -0.06483902 -0.23647772 
H 2.25492725 1.22972191 -1.30585105 
H 1.44292131 -0.90763167 -2.08628694 
H -0.77837122 -0.02865880 -2.50152540 
H -0.55929737 1.16221656 -1.22145643 
H -1.84381365 -1.56275585 -0.92526015 
H 1.89925477 -2.07464154 1.08270128 
H 0.31533446 -2.68017662 1.58733735 
95 
 
H 0.68940547 -0.97503775 1.75408523 
H 1.31773980 -3.37621184 -1.09545968 
H -0.05074641 -2.85385229 -2.08242413 
H -0.33336577 -3.69119075 -0.55386214 
O 0.72915194 2.94048552 -0.56828666 
O 0.81752308 2.37181977 0.55979308 
O -0.96913694 0.42974476 1.50868193 
Vibrational frequencies (in cm-1) 
 27.8  58.7  85.5 113.4 123.9 149.1 177.1 206.6 211.9 227.1 247.6 274.0 312.5 317.5 
361.3 403.3 437.4 460.8 577.4 592.2 607.0 693.0 699.7 815.8 832.4 860.6 914.8 919.6 
978.8 991.0 1007.6 1020.4 1028.4 1035.1 1043.1 1057.2 1086.0 1100.3 1116.3 1127.3 
1159.1 1206.5 1209.1 1221.9 1227.4 1242.3 1256.8 1265.4 1272.8 1282.0 1286.5 1288.2 
1298.9 1299.6 1305.4 1315.5 1331.3 1348.3 1357.1 1379.3 1390.2 1410.4 1411.3 1612.3 
1845.8 2639.0 2660.2 2668.0 2669.0 2672.3 2675.9 2677.2 2680.3 2702.9 2714.6 2726.6 
2729.0 2757.0 2779.3 2780.0 2782.6  
 
 
name= MIN97 
energy (in kcal/mol)= -32.013048 
ZPE (in kcal/mol)= 143.391 
G (in kcal/mol)= 116.272 
Geometry 
C -2.85904737 -1.51638873 -0.13518079 
C -1.39362189 -1.51483387 -0.12835984 
C 2.22819165 2.37811651 -0.11735945 
C 2.08753569 0.87901213 -0.15882768 
C 1.20284384 0.36405758 0.95630204 
C 0.93895521 -1.16619655 0.92846058 
C -0.59430075 -0.92586762 0.95875415 
C -0.34518451 0.63366136 0.85129472 
C -0.82241712 1.25334436 -0.44653362 
C -0.89487079 1.39751287 2.04408091 
H -3.24485636 -1.25133947 -1.14313502 
H -3.31046106 -0.83756945 0.59766459 
H -3.25231413 -2.53514303 0.04912178 
H 1.82759342 2.90538361 0.75695218 
H 3.09848797 0.41769940 -0.09392428 
H 1.71629214 0.56737516 -1.15954878 
H 1.60067881 0.69197118 1.93619066 
H 1.32413092 -1.70922711 1.79652846 
H 1.31955751 -1.67270434 0.03713498 
H -1.03685009 -1.20131998 1.93912828 
H -1.91922758 1.27665116 -0.49940001 
H -0.47481059 0.70261230 -1.33057449 
H -0.47335975 2.28827469 -0.55322737 
H -1.99213614 1.40802713 2.04151915 
H -0.56307024 2.44339998 2.03485343 
O -1.34737216 -2.56070594 -2.05797670 
O 2.76571160 2.98397602 -1.01040371 
O -0.70038512 -2.04550716 -1.09838225 
H -0.57744477 0.96468834 2.99966776 
Vibrational frequencies (in cm-1) 
 30.2  38.0  50.5  92.6 107.0 128.8 135.0 182.0 211.4 221.2 238.4 272.0 283.5 302.1 
317.7 394.3 405.0 437.7 464.1 544.3 556.5 669.2 686.0 753.4 823.4 836.7 919.2 950.5 
993.2 1004.4 1016.6 1026.6 1035.1 1045.2 1045.6 1071.7 1110.5 1119.5 1128.2 1131.5 
1154.3 1184.6 1202.1 1228.3 1231.9 1259.4 1261.4 1264.6 1282.4 1284.0 1289.1 1295.9 
1299.3 1301.2 1309.1 1315.5 1340.0 1351.6 1355.4 1384.1 1401.5 1403.7 1446.6 1594.3 
1837.8 2634.6 2646.8 2653.1 2667.7 2671.5 2673.1 2676.4 2676.7 2680.6 2712.3 2719.7 
2740.2 2763.3 2768.8 2779.4 2782.6  
 
 
name= MIN98 
energy (in kcal/mol)= -31.826989 
ZPE (in kcal/mol)= 143.422 
G (in kcal/mol)= 116.227 
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Geometry 
C -3.04791322 -1.21620757 -0.27659937 
C -1.58264132 -1.18847299 -0.27819589 
C 3.27954210 0.94591093 -0.29088856 
C 1.79413320 1.11936137 -0.49282938 
C 1.01786254 0.65218418 0.72464057 
C 0.74562387 -0.87593848 0.78428936 
C -0.78583003 -0.62857261 0.82709061 
C -0.52888312 0.93185231 0.73476028 
C -1.09607768 1.59664203 -0.50359347 
C -0.98101746 1.66368065 1.98788903 
H -3.42270922 -2.24083011 -0.09022148 
H -3.44430167 -0.95386828 -1.28083743 
H -3.50474763 -0.54620127 0.46185520 
H 3.88633613 0.76213939 -1.18647682 
H 1.45767374 0.59655584 -1.40918986 
H 1.59173061 2.19854992 -0.67676536 
H 1.50955863 1.02823784 1.64626482 
H 1.14189229 -1.36306520 1.68214283 
H 1.11495951 -1.44149492 -0.07348101 
H -1.23112404 -0.91745585 1.80109626 
H -2.19371611 1.61451882 -0.47913932 
H -0.80668505 1.08350195 -1.42879953 
H -0.76027272 2.63796682 -0.58717035 
H -2.07361826 1.67753209 2.07536490 
H -0.64119168 2.70767638 1.98092861 
H -0.58477222 1.20530560 2.90240425 
O -1.52512703 -2.12385885 -2.26566433 
O 3.79506183 1.02114019 0.79562614 
O -0.88357958 -1.65341804 -1.27660949 
Vibrational frequencies (in cm-1) 
 28.9  38.3  53.1  84.4 102.2 121.7 160.5 176.0 188.4 222.3 229.4 253.2 276.8 295.0 
327.2 379.3 428.1 452.0 464.2 542.3 608.7 665.6 684.4 804.3 826.7 871.7 927.3 937.2 
972.2 995.6 1008.3 1016.8 1027.2 1044.7 1058.9 1069.0 1081.0 1112.5 1124.1 1124.8 
1159.2 1184.1 1196.9 1219.8 1233.1 1258.0 1262.5 1274.7 1284.8 1287.4 1289.6 1293.9 
1297.7 1305.0 1306.9 1311.1 1340.5 1352.2 1360.4 1384.2 1402.9 1404.2 1441.5 1595.1 
1843.0 2636.2 2649.3 2658.7 2670.7 2672.3 2672.7 2675.6 2678.5 2680.0 2705.7 2717.0 
2740.0 2763.8 2768.7 2780.3 2782.5  
 
 
name= MIN99 
energy (in kcal/mol)= -32.191593 
ZPE (in kcal/mol)= 143.796 
G (in kcal/mol)= 117.031 
Geometry 
C -3.70737727 -0.02816043 -0.01392290 
C -2.23811205 0.26472107 -0.06211186 
C 2.44123666 1.22587784 -0.16869585 
C 1.38268911 0.68021054 0.70766132 
C 0.83471634 -0.65371199 0.21756407 
C -0.04842099 -0.54197819 -1.05659249 
C -1.31419089 -0.90870295 -0.24027686 
C -0.40815049 -1.20493080 1.01512166 
C -0.78463858 -0.48435571 2.29327675 
C -0.29045282 -2.70151948 1.27721937 
H -3.94748520 -0.78899528 0.73848497 
H -4.06953132 -0.39158319 -0.98559840 
H -4.28612374 0.87708839 0.22884609 
H 0.54645128 1.42786492 0.77669038 
H 1.75909465 0.57199345 1.74866927 
H 3.26023844 1.81102464 0.21712667 
H 1.64459081 -1.39708994 0.13130880 
H 0.20103847 -1.26602383 -1.83810538 
H -0.08451926 0.45272344 -1.51544165 
H -1.84610753 -1.79762860 -0.60996651 
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H -0.02283569 -0.62641184 3.07016159 
H -1.73295012 -0.85854406 2.69860076 
H -0.90442083 0.59889699 2.15278602 
H 0.47903522 -2.91238513 2.03036815 
H -0.02237196 -3.26082294 0.37324757 
H -1.23306737 -3.11809177 1.65112320 
O 3.15091733 1.45419076 -2.22369442 
O 2.29199193 0.98037531 -1.43451795 
O -1.82209900 1.39432065 0.02980322 
Vibrational frequencies (in cm-1) 
 35.9  38.1  67.3  81.6 118.8 124.2 163.6 186.2 207.5 208.4 250.7 263.3 286.7 320.6 
354.6 359.5 397.0 467.6 488.6 573.9 598.0 659.4 687.7 835.7 860.1 874.2 909.2 933.4 
978.0 997.3 1005.8 1017.7 1035.0 1037.9 1048.5 1078.2 1096.7 1109.3 1124.3 1148.9 
1181.9 1189.2 1212.3 1230.7 1242.5 1258.0 1263.8 1272.5 1277.8 1286.2 1292.1 1296.7 
1298.7 1306.2 1311.2 1313.0 1314.2 1343.5 1350.1 1355.6 1379.5 1402.6 1406.7 1578.5 
1848.1 2623.1 2663.4 2668.5 2674.0 2674.8 2676.6 2679.0 2680.7 2719.0 2724.2 2727.3 
2734.8 2757.7 2779.3 2780.2 2782.9  
 
 
name= MIN100 
energy (in kcal/mol)= -31.794823 
ZPE (in kcal/mol)= 143.781 
G (in kcal/mol)= 116.984 
Geometry 
C -2.20457818 -2.46177800 0.34571356 
C -0.70312906 -2.45365290 0.31358634 
C -0.31668234 2.82200404 0.53824050 
C 0.38120511 1.55951635 0.86071647 
C 0.56012648 0.64250176 -0.33920056 
C -0.72095329 -0.10074680 -0.80389597 
C -0.03070985 -1.47123233 -0.60067895 
C 1.25589060 -0.74462125 -0.05756258 
C 1.59824601 -1.02783828 1.39058530 
C 2.47226718 -0.97535242 -0.94183001 
H -2.58565819 -1.70898014 1.04950960 
H -2.58357142 -3.43651456 0.69173386 
H -2.64643606 -2.25971910 -0.63696895 
H -0.46441000 3.59319562 1.27757425 
H -0.17024197 1.03191112 1.67528990 
H 1.38156027 1.78922650 1.30139950 
H 1.06179053 1.18218349 -1.16333960 
H -1.01506625 0.10453481 -1.83789553 
H -1.59607939 0.07228690 -0.17126724 
H 0.17196650 -1.99437230 -1.55869801 
H 2.40314177 -0.37906091 1.75236877 
H 1.93778426 -2.07028123 1.51362594 
H 0.73959047 -0.91437812 2.06103338 
H 3.30750823 -0.32844974 -0.64737965 
H 2.26398977 -0.78175209 -1.99980554 
H 2.82323945 -2.01336856 -0.86363261 
O -1.33971645 3.99410503 -0.99578628 
O -0.73835423 2.93378293 -0.68414728 
O -0.06999054 -3.24725819 0.96532093 
Vibrational frequencies (in cm-1) 
 31.2  37.2  57.4  97.1 116.7 132.8 172.4 192.5 211.9 233.1 248.8 269.0 286.1 321.6 
357.4 369.1 401.0 471.6 502.4 518.7 603.5 658.1 676.3 810.6 850.7 864.7 928.4 936.0 
971.2 994.1 1007.8 1018.3 1026.5 1043.7 1050.4 1063.5 1082.6 1112.2 1132.0 1153.5 
1178.5 1188.1 1217.0 1241.4 1256.7 1261.6 1263.1 1269.8 1274.0 1286.3 1289.3 1291.2 
1301.3 1301.4 1304.5 1312.3 1320.5 1346.3 1349.2 1358.3 1381.0 1402.2 1405.7 1580.1 
1845.1 2638.3 2660.3 2666.6 2674.0 2675.7 2677.1 2681.6 2682.3 2710.6 2717.1 2722.8 
2729.6 2762.3 2779.3 2779.8 2782.1  
 
 
name= MIN101 
energy (in kcal/mol)= -31.750528 
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ZPE (in kcal/mol)= 143.874 
G (in kcal/mol)= 117.894 
Geometry 
C -3.44440201 -0.79014738 0.36719422 
C -1.96201027 -0.79921527 0.30626879 
C 3.15512677 -0.14231638 0.30923662 
C 1.92789232 0.23426505 -0.47172310 
C 0.90516157 0.92961771 0.40371253 
C 0.19812225 0.00942556 1.43667224 
C -1.19033479 0.33308837 0.82066978 
C -0.48395389 1.25071223 -0.26223735 
C -0.66412004 0.80693845 -1.69845262 
C -0.87593902 2.71397484 -0.10724383 
H -3.80016408 -0.74762886 1.41074174 
H -3.90993011 -1.67483284 -0.09444261 
H -3.85434770 0.09588868 -0.14731596 
H 3.02012485 -0.43874451 1.35682097 
H 1.49668831 -0.70131916 -0.91169468 
H 2.19524616 0.86333894 -1.34479599 
H 1.34992709 1.82869160 0.86879961 
H 0.30541863 0.32400823 2.47678906 
H 0.48946230 -1.04760729 1.37002480 
H -1.80829025 0.94257817 1.51231151 
H -0.03959156 1.40069685 -2.37856304 
H -1.70250169 0.91645994 -2.02834431 
H -0.37879704 -0.24665990 -1.84560365 
H -1.91538083 2.88624979 -0.40738155 
H -0.24423377 3.35733254 -0.73397769 
H -0.76956856 3.06606603 0.92516468 
O -0.28427434 -2.08116437 -0.39238307 
O 4.25194650 -0.13617862 -0.19330449 
O -1.52341178 -1.89998774 -0.23315490 
Vibrational frequencies (in cm-1) 
 45.4  56.4  89.2 107.1 128.3 153.0 170.1 183.6 206.6 226.6 252.8 278.7 292.5 313.9 
330.2 381.6 411.4 433.0 471.6 546.6 592.5 642.3 697.3 810.7 817.8 876.6 914.5 941.5 
982.8 992.0 1004.0 1014.6 1017.8 1036.5 1068.2 1083.2 1098.8 1125.1 1131.7 1148.8 
1176.0 1184.9 1206.9 1226.0 1250.0 1261.2 1265.6 1270.6 1284.9 1286.8 1287.6 1296.4 
1301.8 1305.6 1312.2 1313.4 1340.5 1348.1 1356.7 1378.9 1399.9 1404.7 1424.7 1619.4 
1835.7 2632.7 2654.9 2655.5 2657.3 2661.8 2672.9 2674.2 2677.9 2681.0 2715.9 2721.2 
2735.1 2756.3 2771.0 2777.9 2782.2  
 
 
name= MIN102 
energy (in kcal/mol)= -32.12739 
ZPE (in kcal/mol)= 144.629 
G (in kcal/mol)= 118.75 
Geometry 
C -2.92099603 -1.10401168 -1.23368069 
C -1.57371880 -1.04908305 -0.60762480 
C 0.35701479 1.63628347 -0.55195624 
C 1.47954784 0.78811756 -0.14400358 
C 1.14948132 -0.68747617 0.10645939 
C 0.69061735 -1.37101704 -1.18762016 
C -1.29075094 -0.99743812 0.69917835 
C 0.10813140 -0.95369281 1.23386663 
C 0.18543284 0.11304359 2.33834101 
C 0.41813076 -2.32937581 1.86601744 
H -3.24667907 -2.14900361 -1.36132055 
H -2.92648772 -0.64703926 -2.23640118 
H -3.67967527 -0.59112408 -0.62718110 
H -0.62836562 1.26066834 -0.79154017 
H 1.96701738 1.24000932 0.76115818 
H 2.29164018 0.87363513 -0.91229299 
H 2.11154095 -1.17440795 0.42025410 
H 0.71756498 -2.47203606 -1.09502133 
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H 1.28440243 -1.05902875 -2.06727256 
H -2.07384162 -1.00857168 1.44816336 
H -0.44732925 -0.15834461 3.19138062 
H -0.16445100 1.08833020 1.98159632 
H 1.20627562 0.23403764 2.71419477 
H 1.40009635 -2.33814690 2.34865005 
H 0.39541650 -3.12799511 1.11876314 
H -0.32501606 -2.58466267 2.62965387 
O 1.59715234 3.43560592 -0.39619916 
O 0.46777849 2.92272698 -0.66271635 
O -0.62702422 -1.01538879 -1.59031275 
Vibrational frequencies (in cm-1) 
 35.2  68.3  82.1  87.2 108.8 158.7 187.0 195.5 221.5 240.5 279.8 291.5 321.1 347.8 
402.1 435.8 452.9 471.2 507.7 551.0 601.3 703.3 750.3 776.8 850.5 898.7 924.2 942.9 
962.7 969.8 979.6 989.2 1030.8 1044.9 1060.1 1063.1 1084.1 1113.5 1143.4 1171.0 1178.7 
1193.8 1216.8 1221.0 1248.0 1256.2 1268.9 1270.7 1273.3 1287.5 1294.8 1298.0 1301.8 
1310.4 1313.1 1319.4 1344.4 1356.4 1382.0 1385.6 1400.7 1406.2 1420.4 1589.8 1877.8 
2614.5 2648.8 2664.5 2673.8 2674.0 2677.0 2678.9 2681.2 2684.3 2699.1 2715.1 2722.8 
2770.8 2778.6 2780.8 2782.8  
 
 
name= MIN103 
energy (in kcal/mol)= -31.139065 
ZPE (in kcal/mol)= 144.047 
G (in kcal/mol)= 118.633 
Geometry 
C -2.00549498 -1.58561606 0.20298373 
C -0.53061729 -1.59033202 0.20161763 
C -1.28389818 2.38532618 0.23552714 
C -0.16944451 2.58150100 -0.75731406 
C 0.53623960 1.30601327 -1.19006623 
C -0.35265395 0.14681069 -1.71443567 
C 0.31534567 -0.84451817 -0.73184317 
C 1.14841893 0.34727749 -0.10085741 
C 0.81481848 0.64886913 1.34649691 
C 2.64651197 0.14880159 -0.26310216 
H -2.40912360 -1.91941264 -0.76865925 
H -2.40307927 -0.56195934 0.36262010 
H -2.44939590 -2.22590313 0.97974925 
H -1.19261746 2.90147264 1.20140972 
H 0.58340770 3.29092825 -0.35603135 
H -0.59668146 3.07080948 -1.66354278 
H 1.31141719 1.58298987 -1.93554834 
H -0.20694011 -0.09493727 -2.76997306 
H -1.42711144 0.30066569 -1.55857002 
H 0.99744053 -1.56612745 -1.24428082 
H -0.26046487 0.63292845 1.54917958 
H 1.21550282 1.61856686 1.65840148 
H 1.26484875 -0.11711806 2.00421827 
H 3.21068131 1.01290258 0.10187756 
H 2.93755157 -0.02832890 -1.30342187 
H 2.97494321 -0.73234643 0.31588715 
O 1.24343734 -2.45895862 1.17979047 
O -2.26786628 1.72836194 -0.00297265 
O -0.02407505 -2.37585702 1.11316808 
Vibrational frequencies (in cm-1) 
 50.5  67.3  95.0 124.6 144.5 158.5 186.8 208.6 216.1 236.0 258.1 277.2 300.5 318.2 
332.2 381.2 429.3 459.7 478.4 549.5 612.2 651.4 684.0 790.1 808.2 897.3 913.0 924.4 
990.7 998.2 1009.0 1017.9 1019.6 1031.3 1057.9 1066.8 1081.8 1089.5 1118.3 1136.1 
1163.3 1195.2 1208.5 1227.2 1249.9 1261.3 1263.0 1276.4 1284.7 1288.4 1296.7 1298.7 
1304.1 1306.5 1322.1 1326.2 1338.7 1356.3 1381.3 1384.6 1405.0 1408.8 1442.7 1580.2 
1838.5 2635.8 2644.3 2653.0 2661.0 2663.3 2664.3 2674.0 2680.7 2683.7 2693.5 2711.2 
2736.6 2761.0 2767.8 2775.4 2778.7  
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name= MIN104 
energy (in kcal/mol)= -30.386728 
ZPE (in kcal/mol)= 143.562 
G (in kcal/mol)= 116.9 
Geometry 
C -2.69791247 -1.14183340 -0.50745452 
C -1.24334276 -1.05932757 -0.65989804 
C 1.58294283 1.66047064 -0.63342017 
C 2.14850043 1.06159733 0.62936655 
C 1.46723276 -0.19832961 1.12275073 
C 1.21326900 -1.32685490 0.08750256 
C -0.29969807 -1.34009696 0.43518049 
C -0.07171967 -0.14938710 1.45422000 
C -0.79713143 1.13664137 1.12011717 
C -0.36599293 -0.55948351 2.88929630 
H -3.03689901 -1.15310691 0.53546649 
H -3.09664427 -2.04401819 -1.00917093 
H -3.19337215 -0.29312683 -1.02743283 
H 1.18020199 0.98299219 -1.39522966 
H 2.13626587 1.83010377 1.43605057 
H 3.23001238 0.85944408 0.45501060 
H 2.03845590 -0.57785823 1.99665309 
H 1.72768106 -2.26600027 0.31771104 
H 1.46710988 -1.07617774 -0.94444229 
H -0.59991390 -2.27254459 0.95735757 
H -0.75356766 1.39541758 0.05465049 
H -0.37569858 1.98746192 1.67358353 
H -1.86220107 1.07829404 1.38098301 
H -0.04756758 0.21894117 3.59539418 
H 0.14816992 -1.48384625 3.17557573 
H -1.43901154 -0.72059616 3.04969063 
O -1.45554102 -0.46641822 -2.76539783 
O 1.59678843 2.85297897 -0.81013497 
O -0.68625279 -0.72930428 -1.79290709 
Vibrational frequencies (in cm-1) 
 34.7  42.2  56.1  95.1 112.1 129.4 163.5 194.4 212.5 224.1 256.7 278.8 280.7 296.2 
333.5 386.4 418.0 448.5 452.6 542.0 598.4 669.9 683.8 763.7 825.1 853.7 913.0 931.9 
995.6 1002.2 1008.9 1017.3 1029.3 1043.5 1051.0 1068.9 1076.9 1113.4 1124.8 1131.2 
1162.0 1193.3 1207.1 1232.2 1237.9 1257.0 1262.2 1265.9 1282.4 1287.8 1290.1 1293.7 
1297.6 1300.6 1309.0 1312.8 1338.1 1354.4 1383.2 1384.2 1405.2 1406.3 1445.8 1591.8 
1834.7 2634.6 2645.7 2655.1 2665.0 2670.9 2672.4 2675.1 2677.1 2677.8 2708.8 2716.0 
2736.5 2762.7 2768.4 2779.2 2782.2  
 
 
name= MIN105 
energy (in kcal/mol)= -30.58452 
ZPE (in kcal/mol)= 143.89 
G (in kcal/mol)= 117.644 
Geometry 
C -2.18935406 -1.76580537 -0.81958627 
C -0.69820652 -1.62071905 -0.79311417 
C 0.95057971 1.37805135 -0.86068754 
C 1.56901755 1.32149780 0.48372753 
C 1.26864385 0.03446162 1.24737500 
C 1.50027180 -1.28243215 0.46147018 
C -0.00948701 -1.62683958 0.54462512 
C -0.23849072 -0.37405172 1.46816430 
C -1.29584207 0.61993900 1.03844853 
C -0.48817095 -0.79675628 2.91351715 
H -2.63722568 -1.88123465 0.17149718 
H -2.48278959 -2.63092068 -1.43441742 
H -2.64887308 -0.88598788 -1.30178946 
H 1.01791534 0.56616221 -1.57498818 
H 1.26548127 2.19139269 1.10882903 
H 2.67738349 1.41483138 0.36963905 
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H 1.82386388 0.05872103 2.20425563 
H 2.14960604 -1.99990880 0.97019670 
H 1.88517143 -1.16453198 -0.55891547 
H -0.21843077 -2.58304966 1.05563552 
H -2.30574440 0.26277434 1.28083652 
H -1.28771637 0.81762594 -0.04100586 
H -1.16760636 1.58146659 1.55128321 
H -1.46640442 -1.27920346 3.02555931 
H -0.47072007 0.06651929 3.58903038 
H 0.26532933 -1.50748965 3.27229006 
O -0.26554191 2.58973056 -2.22137142 
O 0.30827161 2.47934057 -1.10287399 
O -0.06553529 -1.53447622 -1.81766204 
Vibrational frequencies (in cm-1) 
 33.6  52.2  63.0  98.5 112.6 168.8 183.0 194.6 207.6 215.1 271.0 292.9 300.6 319.2 
343.4 376.6 421.6 436.7 549.2 561.2 580.1 612.1 695.0 791.8 817.3 902.9 919.2 936.4 
989.5 1002.8 1007.7 1015.8 1027.4 1039.8 1051.7 1071.5 1092.2 1104.3 1119.6 1146.3 
1170.5 1189.4 1209.5 1229.7 1238.8 1249.3 1264.9 1271.3 1279.9 1287.4 1289.8 1292.0 
1297.7 1302.5 1310.7 1320.6 1326.4 1338.0 1357.3 1380.4 1389.5 1405.1 1409.4 1563.0 
1843.7 2645.5 2656.9 2664.7 2673.8 2675.8 2676.2 2678.4 2680.4 2687.8 2715.6 2724.5 
2729.7 2760.1 2778.8 2779.5 2782.6  
 
 
name= MIN106 
energy (in kcal/mol)= -29.883644 
ZPE (in kcal/mol)= 143.41 
G (in kcal/mol)= 116.458 
Geometry 
C -2.34731976 -1.54976669 -0.53405961 
C -0.88364401 -1.50027501 -0.52245489 
C 1.33420869 2.08643400 -0.74787607 
C 1.74919846 1.80170526 0.67194215 
C 1.24653805 0.49929554 1.25765216 
C 1.41437705 -0.79667937 0.41955317 
C -0.07587509 -1.16301485 0.66083710 
C -0.30691523 0.24458428 1.34168788 
C -1.17549598 1.20767483 0.55937117 
C -0.80630830 0.12327888 2.77262414 
H -2.81200314 -1.33949092 0.43607965 
H -2.70092539 -2.54150265 -0.88605095 
H -2.75766986 -0.83853429 -1.27968165 
H 1.18907325 1.23868510 -1.42767649 
H 1.42984216 2.64752808 1.32342695 
H 2.86238650 1.82695836 0.71298930 
H 1.70592695 0.37678628 2.26265971 
H 2.13113998 -1.51380438 0.82952053 
H 1.68752177 -0.62969694 -0.62600057 
H -0.18130583 -1.98397912 1.40650296 
H -1.00872889 2.24566940 0.87959829 
H -2.24366340 0.99957098 0.70369829 
H -0.99202838 1.16555712 -0.52132257 
H -0.81019630 1.09975286 3.27395832 
H -0.18627700 -0.54800786 3.37760338 
H -1.83226068 -0.26330833 2.80855059 
O -0.82361611 -2.18067626 -2.60910412 
O 1.18858499 3.21986052 -1.13345816 
O -0.18224568 -1.82785572 -1.57478046 
Vibrational frequencies (in cm-1) 
 30.1  37.3  47.5  99.0 109.6 142.3 167.0 181.5 217.7 220.9 256.1 263.5 274.6 289.6 
329.8 378.0 410.9 439.1 470.1 526.7 606.2 656.0 682.1 756.4 822.8 845.6 918.9 936.8 
993.9 999.8 1007.0 1015.4 1027.8 1038.9 1051.9 1069.5 1074.1 1112.8 1128.4 1133.5 
1162.5 1193.2 1204.6 1228.4 1239.9 1258.5 1262.8 1265.0 1285.7 1286.7 1290.7 1294.7 
1299.1 1301.3 1310.8 1315.2 1339.5 1350.0 1382.6 1384.2 1404.4 1407.4 1452.4 1580.4 
1833.3 2633.8 2644.9 2653.7 2668.1 2669.6 2673.5 2675.6 2676.9 2677.5 2701.5 2712.1 
2736.2 2761.6 2768.5 2778.9 2782.2  
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name= MIN107 
energy (in kcal/mol)= -30.198524 
ZPE (in kcal/mol)= 143.744 
G (in kcal/mol)= 117.625 
Geometry 
C -3.19156779 -1.05460001 -0.47448667 
C -1.73463731 -1.02497211 -0.18822036 
C 2.50305131 0.00168385 -0.31149356 
C 2.15022614 0.91323117 0.83982687 
C 0.71524003 0.85638325 1.31784506 
C 0.07691142 -0.52943089 1.60110410 
C -1.20469831 -0.11517781 0.82586853 
C -0.45238018 1.18562399 0.31361687 
C -0.09312938 1.17057213 -1.15618033 
C -1.19333129 2.46699616 0.66411634 
H -3.76737785 -1.35022608 0.41893868 
H -3.46957661 -1.75384291 -1.27852160 
H -3.55557365 -0.05718481 -0.77463845 
H 2.05088592 -0.99759104 -0.34895540 
H 2.40488349 1.96151499 0.56519383 
H 2.83177398 0.66247844 1.68386620 
H 0.63248335 1.50981099 2.21451099 
H -0.08649979 -0.75624890 2.65591449 
H 0.61615424 -1.37853000 1.15948440 
H -2.01206403 0.16950148 1.53663972 
H -0.96421545 1.35812816 -1.79283994 
H 0.33590856 0.20696933 -1.47497634 
H 0.65610033 1.93917496 -1.39173287 
H -0.57119792 3.34686959 0.45235777 
H -1.47228200 2.51445098 1.72223472 
H -2.11258697 2.57232531 0.07685679 
O 0.15376198 -2.00277237 -0.83777142 
O 3.29444290 0.36555398 -1.14754391 
O -1.09996003 -1.88453155 -0.93028463 
Vibrational frequencies (in cm-1) 
 37.0  61.8  62.6 110.0 120.8 154.7 164.1 193.0 215.1 227.8 267.0 282.5 299.8 310.3 
326.5 373.8 428.0 430.8 456.8 579.8 602.8 637.7 692.2 760.9 796.4 854.9 910.4 939.7 
991.4 1000.7 1008.4 1015.4 1017.3 1036.0 1047.1 1068.8 1086.6 1112.6 1134.4 1150.2 
1170.1 1194.1 1204.7 1239.6 1255.2 1259.9 1265.5 1268.9 1280.6 1281.9 1285.8 1294.3 
1296.4 1301.8 1311.8 1316.9 1343.7 1350.9 1376.2 1385.9 1402.3 1404.5 1431.4 1626.5 
1825.5 2640.6 2651.5 2655.7 2657.7 2661.0 2667.2 2674.3 2677.0 2679.8 2706.0 2714.1 
2737.0 2757.1 2770.9 2777.4 2782.4  
 
 
name= MIN108 
energy (in kcal/mol)= -29.63789 
ZPE (in kcal/mol)= 143.366 
G (in kcal/mol)= 116.122 
Geometry 
C -2.88014283 -1.06675890 -0.59070730 
C -1.41468464 -1.07150804 -0.61420805 
C 2.20864925 1.34321885 -0.54619419 
C 2.12195528 1.07200003 0.93222591 
C 1.15629714 -0.00673426 1.37291441 
C 0.94363932 -1.24436510 0.45829326 
C -0.59584185 -1.10611373 0.60705975 
C -0.39185243 0.28082960 1.34256691 
C -0.83010997 1.48580944 0.53501470 
C -1.01910599 0.31188171 2.72572909 
H -3.28097589 -0.32452470 -1.31354273 
H -3.31128039 -0.85820104 0.39533256 
H -3.28311283 -2.03582583 -0.94522560 
H 1.44033929 0.92409624 -1.20593212 
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H 1.87527163 2.02824833 1.44883099 
H 3.14619918 0.82675342 1.29985990 
H 1.45347501 -0.33139075 2.39500976 
H 1.35274746 -2.17804516 0.85626763 
H 1.32823818 -1.13839038 -0.55890193 
H -1.00584182 -1.87213796 1.30121125 
H -0.47365334 1.45596950 -0.50160495 
H -0.46715437 2.42068924 0.98033877 
H -1.92556835 1.55697016 0.48697033 
H -0.73095766 -0.55150695 3.33623116 
H -2.11465182 0.31713077 2.66958033 
H -0.71892756 1.21241990 3.27682201 
O -1.41714122 -1.03770476 -2.80827467 
O 3.10591639 2.01513254 -0.99177853 
O -0.74480366 -1.06149540 -1.73383900 
Vibrational frequencies (in cm-1) 
 28.5  30.6  42.3  93.0 119.6 134.9 152.6 180.1 218.3 219.8 229.4 267.3 275.0 289.0 
332.1 372.4 405.0 450.3 453.9 544.3 611.8 656.5 684.6 757.5 817.3 827.3 913.2 940.8 
993.7 1002.4 1009.9 1016.0 1030.9 1043.4 1052.4 1072.0 1073.0 1111.1 1127.7 1135.0 
1162.6 1201.9 1206.9 1230.9 1239.1 1252.1 1261.7 1268.6 1282.6 1286.3 1288.9 1294.6 
1298.5 1299.2 1304.2 1319.0 1345.1 1351.8 1383.9 1385.4 1403.3 1407.6 1451.6 1593.8 
1831.7 2634.5 2644.3 2648.3 2667.8 2672.4 2673.3 2675.9 2677.3 2677.5 2705.6 2713.8 
2735.3 2762.5 2768.9 2779.8 2782.8  
 
 
name= MIN109 
energy (in kcal/mol)= -29.897104 
ZPE (in kcal/mol)= 143.735 
G (in kcal/mol)= 117.674 
Geometry 
C -2.78824113 -1.17889405 -0.40227097 
C -1.36473069 -0.96389095 -0.77203248 
C 1.35806748 1.82938913 -0.48275344 
C 2.01987682 1.08975916 0.65569753 
C 1.45504035 -0.28585810 0.95307466 
C 1.18028535 -1.21632898 -0.25558631 
C -0.30725855 -1.36976635 0.15591166 
C -0.05444766 -0.39736526 1.38441657 
C -0.85056829 0.89054116 1.38304563 
C -0.22100828 -1.11756912 2.71608537 
H -3.49777657 -0.65371612 -1.06091608 
H -2.99042751 -0.83574556 0.62651717 
H -3.04872641 -2.25010941 -0.43730451 
H 1.03170817 1.25665141 -1.36343085 
H 1.98205524 1.71530024 1.57456718 
H 3.10262858 1.00245585 0.41222283 
H 2.11197879 -0.77533780 1.70148788 
H 1.74065879 -2.15522404 -0.23868361 
H 1.35418998 -0.76774512 -1.24249487 
H -0.51464496 -2.40592448 0.50681053 
H -0.89633117 1.36077081 0.39224560 
H -0.40369252 1.63090620 2.06243085 
H -1.88269297 0.73550836 1.71715637 
H 0.11354237 -0.48687956 3.54964424 
H 0.35971285 -2.04637791 2.76073942 
H -1.26805688 -1.37920246 2.90493646 
O -0.15951796 -0.19437663 -2.48133273 
O 1.21748197 3.02722248 -0.42956633 
O -1.28038215 -0.44035337 -1.95984886 
Vibrational frequencies (in cm-1) 
 30.6  60.7  76.6  97.7 125.4 161.1 186.2 199.2 222.4 241.8 266.0 275.8 290.3 316.8 
329.7 389.6 419.6 441.6 444.5 566.2 596.7 655.2 694.9 767.9 804.3 860.8 911.4 934.5 
992.1 1001.8 1006.5 1015.6 1018.5 1035.7 1049.6 1070.4 1097.1 1112.5 1121.5 1149.6 
1169.7 1192.6 1204.5 1233.8 1251.6 1261.9 1263.5 1266.0 1282.5 1286.7 1289.7 1291.5 
1296.4 1302.0 1305.9 1309.6 1337.6 1343.5 1370.9 1383.4 1399.0 1405.2 1418.0 1623.0 
104 
 
1827.6 2623.0 2654.0 2656.7 2658.5 2659.9 2666.4 2672.8 2675.3 2678.9 2705.6 2713.3 
2738.2 2755.6 2770.2 2779.0 2782.4  
 
 
name= MIN110 
energy (in kcal/mol)= -29.770808 
ZPE (in kcal/mol)= 143.737 
G (in kcal/mol)= 117.584 
Geometry 
C -1.92019977 -1.84583123 -0.47262311 
C -0.52622386 -1.42179472 -0.61232504 
C 0.32437676 2.05476232 -0.80204670 
C 1.21373566 2.03838425 0.41699647 
C 1.37437250 0.68358362 1.08044325 
C 1.74167787 -0.50425369 0.15136368 
C 0.41258521 -1.22789809 0.50731148 
C 0.07416214 -0.07850639 1.54010043 
C -1.24199265 0.64297904 1.35857161 
C 0.19954161 -0.57657266 2.97582638 
H -2.24076789 -2.01507659 0.56104919 
H -2.10572287 -2.77123319 -1.05706413 
H -2.60252711 -1.10062900 -0.93398954 
H 0.42056755 1.23539229 -1.52442040 
H 0.82980240 2.77240369 1.16098548 
H 2.21166777 2.43071915 0.11903132 
H 2.09146779 0.78925834 1.91938951 
H 2.63492348 -1.05262825 0.47129933 
H 1.89219527 -0.24605610 -0.89820522 
H 0.57566611 -2.20177312 1.01625074 
H -1.23895543 1.60976656 1.88166632 
H -2.08184052 0.06361864 1.76338904 
H -1.48207550 0.85185181 0.30846534 
H 0.13282918 0.25450245 3.68931600 
H 1.15285865 -1.08515537 3.15929016 
H -0.59974475 -1.28396689 3.22714405 
O -0.74661797 -1.40249188 -2.79814120 
O -0.45407053 2.95624231 -0.98859026 
O 0.00304421 -1.22697795 -1.79115873 
Vibrational frequencies (in cm-1) 
 38.6  47.6  68.9 106.4 124.6 155.3 176.7 204.7 218.8 230.3 262.5 276.9 286.3 298.1 
334.9 399.1 423.4 443.4 462.9 531.1 583.3 673.3 690.6 778.1 830.5 867.6 913.9 927.3 
993.3 1004.4 1009.4 1017.9 1028.0 1041.4 1051.3 1065.8 1078.0 1113.2 1120.0 1123.9 
1159.9 1189.6 1206.6 1225.7 1236.3 1245.2 1261.4 1272.1 1285.0 1290.8 1292.1 1293.8 
1297.3 1303.1 1308.9 1314.3 1336.9 1355.2 1382.1 1383.2 1406.2 1407.0 1446.3 1578.6 
1835.2 2630.6 2646.2 2658.2 2666.2 2671.3 2674.1 2675.9 2677.3 2678.2 2707.0 2715.6 
2737.6 2762.5 2768.2 2779.9 2782.6  
 
 
name= MIN111 
energy (in kcal/mol)= -29.508384 
ZPE (in kcal/mol)= 143.604 
G (in kcal/mol)= 116.787 
Geometry 
C -3.00190383 -0.65878509 -0.52317141 
C -1.54770217 -0.52467821 -0.63668528 
C 1.94446509 1.29788513 -0.62552679 
C 2.22164143 0.63851907 0.70460659 
C 1.38779551 -0.60463420 0.95731733 
C 0.86251130 -1.37507342 -0.28553043 
C -0.59915992 -1.25468582 0.22153286 
C -0.08832168 -0.43860738 1.47995992 
C -0.61999479 0.97503225 1.58968265 
C -0.32985012 -1.19127783 2.77994212 
H -3.33868937 -1.06758220 0.43696070 
H -3.40210033 -1.30434195 -1.32846316 
105 
 
H -3.49999877 0.32286863 -0.67832943 
H 0.92625101 1.65641869 -0.82040292 
H 2.06992712 1.37633798 1.51984557 
H 3.30264175 0.37367322 0.75489321 
H 1.96098234 -1.27488211 1.63153193 
H 1.22355607 -2.40766132 -0.35109897 
H 1.07266398 -0.91525257 -1.25457943 
H -1.02318992 -2.23775757 0.51020210 
H -0.46851808 1.56410626 0.67743195 
H -0.14021029 1.52017972 2.41269095 
H -1.70052405 0.97853583 1.79060918 
H 0.02431240 -2.22766178 2.73469105 
H -1.39659849 -1.22353569 3.03284461 
H 0.18741870 -0.70945156 3.61933493 
O -1.76091803 0.97847795 -2.22695813 
O 2.81855572 1.43602767 -1.44316509 
O -0.99247448 0.28042888 -1.50085499 
Vibrational frequencies (in cm-1) 
 34.4  35.2  64.6  91.2  94.5 117.2 166.9 189.2 212.6 225.3 251.2 280.3 288.5 304.9 
333.4 385.8 418.5 446.2 470.2 551.8 558.6 673.3 686.0 801.4 827.0 872.8 909.2 949.2 
992.6 999.7 1008.9 1017.1 1029.2 1046.2 1051.8 1068.1 1076.2 1108.6 1124.8 1129.2 
1145.8 1192.6 1205.3 1233.4 1234.9 1256.0 1262.2 1276.2 1282.6 1287.2 1291.8 1295.3 
1296.6 1298.7 1305.6 1313.8 1344.0 1356.0 1379.6 1385.3 1403.5 1405.7 1443.4 1596.5 
1838.7 2634.4 2639.8 2658.5 2666.8 2671.6 2672.1 2674.2 2675.9 2677.3 2711.0 2718.7 
2738.5 2760.8 2768.5 2779.1 2782.6  
 
 
name= MIN112 
energy (in kcal/mol)= -28.832496 
ZPE (in kcal/mol)= 143.633 
G (in kcal/mol)= 116.916 
Geometry 
C -2.23450698 -1.68381055 -0.36910173 
C -0.88286821 -1.20552875 -0.67223800 
C 0.58539701 2.21054069 -0.51290728 
C 1.33600697 1.91708539 0.76521130 
C 1.43177955 0.43218677 1.07371778 
C 1.54022240 -0.51976689 -0.14846359 
C 0.24210103 -1.25797966 0.27668962 
C 0.13950491 -0.32994900 1.55285460 
C -1.12617819 0.48831610 1.69396711 
C 0.39339941 -1.11685786 2.83329879 
H -2.97985030 -0.87884708 -0.53295451 
H -2.35834914 -2.07055761 0.64799033 
H -2.53514342 -2.47619745 -1.08568967 
H -0.50480660 2.09196829 -0.50533494 
H 0.86605809 2.45452888 1.61284267 
H 2.36454410 2.33696941 0.68155602 
H 2.26520010 0.27952678 1.78920911 
H 2.43295883 -1.15447598 -0.13777870 
H 1.52323535 -0.02601523 -1.12476084 
H 0.42955602 -2.31753357 0.55592379 
H -0.99785824 1.29269576 2.42974380 
H -1.96532286 -0.12940825 2.04153383 
H -1.44428593 0.94746910 0.75074131 
H 0.48965298 -0.44822340 3.69755076 
H 1.31297250 -1.71163696 2.78087569 
H -0.42843043 -1.80997437 3.04862711 
O -1.52087330 -0.69336090 -2.70562772 
O 1.16367539 2.57013277 -1.50667708 
O -0.58645486 -0.73250335 -1.85394095 
Vibrational frequencies (in cm-1) 
 37.7  38.6  47.3  82.4 118.0 148.3 165.8 199.9 221.6 227.0 243.0 266.7 280.3 296.4 
332.6 390.9 421.3 459.0 479.4 526.0 550.4 675.2 687.9 802.9 832.1 887.1 916.4 956.7 
984.8 990.0 1008.8 1017.2 1029.5 1041.1 1057.9 1068.8 1077.2 1104.9 1122.7 1125.1 
106 
 
1146.3 1191.7 1204.4 1229.4 1230.8 1247.2 1264.2 1280.4 1285.5 1291.1 1293.3 1296.3 
1298.0 1303.3 1308.3 1316.2 1339.8 1353.6 1379.8 1384.1 1403.5 1406.3 1449.3 1582.8 
1840.8 2634.6 2638.0 2661.6 2667.8 2672.1 2672.9 2674.9 2676.3 2678.2 2706.3 2714.5 
2740.0 2759.2 2769.8 2778.2 2782.4  
 
 
name= MIN113 
energy (in kcal/mol)= -28.494703 
ZPE (in kcal/mol)= 143.543 
G (in kcal/mol)= 116.449 
Geometry 
C -2.43075008 -1.44736491 -0.74007964 
C -0.95096370 -1.50692733 -0.70070321 
C 1.12423447 2.21563024 -0.65478589 
C 1.49368289 1.87601888 0.76480914 
C 1.07045847 0.49736698 1.23110367 
C 1.29790518 -0.69758961 0.27249987 
C -0.16620799 -1.17543030 0.48891646 
C -0.46701884 0.15157388 1.29198853 
C -1.37641370 1.15155875 0.60623582 
C -0.95515643 -0.12194572 2.70663708 
H -2.87670398 -2.26498547 -1.32906322 
H -2.78867291 -0.50266853 -1.18500129 
H -2.86420253 -1.50847493 0.27164197 
H 1.13051357 1.41020731 -1.40013218 
H 2.59883617 1.97960704 0.86267430 
H 1.07710876 2.64627590 1.45191417 
H 1.54224125 0.30815246 2.21881976 
H 2.05859080 -1.41703405 0.58713906 
H 1.54019411 -0.43081349 -0.76325397 
H -0.19218179 -2.05987398 1.17121086 
H -2.43429479 0.89016735 0.72396477 
H -1.17553216 1.23379465 -0.46845175 
H -1.25217334 2.15668520 1.03471552 
H -1.00171074 0.80402360 3.29385222 
H -0.29859606 -0.81418171 3.24666569 
H -1.95985583 -0.55964649 2.70793323 
O 0.78211396 -2.16935398 -1.91011578 
O 0.84989979 3.34706094 -0.97258380 
O -0.46227709 -1.99140398 -1.80924862 
Vibrational frequencies (in cm-1) 
 17.3  35.9  48.2  99.8 107.6 162.2 181.5 202.3 216.4 233.6 256.7 276.1 284.1 299.4 
314.6 391.1 406.9 435.1 465.4 553.8 609.2 655.8 673.1 757.4 795.4 849.2 928.7 938.3 
991.6 1000.4 1006.4 1010.1 1016.0 1035.5 1053.1 1065.0 1084.8 1120.2 1130.1 1150.0 
1158.8 1190.4 1200.4 1238.3 1257.0 1260.3 1265.7 1268.8 1287.5 1289.4 1292.2 1296.6 
1301.0 1304.2 1314.1 1320.6 1332.7 1341.3 1375.0 1383.3 1404.2 1404.6 1425.1 1595.0 
1832.0 2641.0 2653.0 2654.2 2661.6 2668.0 2668.6 2673.7 2676.0 2678.7 2694.9 2712.6 
2736.7 2761.4 2770.7 2779.3 2782.4  
 
 
name= MIN114 
energy (in kcal/mol)= -28.534059 
ZPE (in kcal/mol)= 143.895 
G (in kcal/mol)= 117.563 
Geometry 
C -2.32358851 -1.36163482 -0.60578319 
C -0.89642408 -1.08514269 -0.79635619 
C 0.78076295 2.28487014 -0.23611416 
C 1.52416686 1.78936233 0.98163491 
C 1.40734372 0.29013744 1.21151546 
C 1.51726982 -0.62249850 -0.03809558 
C 0.12280670 -1.23914239 0.25563778 
C -0.00694754 -0.32264223 1.53620950 
C -1.17462793 0.64093911 1.56044237 
C 0.01563017 -1.14630820 2.81837867 
107 
 
H -2.92899318 -0.46239285 -0.83772323 
H -2.58438636 -1.70646149 0.40030513 
H -2.67306507 -2.11756172 -1.33956891 
H -0.17174780 2.80406679 -0.07434929 
H 1.18855535 2.32992468 1.88837229 
H 2.60214731 2.04462201 0.85797944 
H 2.14497871 0.00567774 1.99005307 
H 2.34093095 -1.34169039 0.00390914 
H 1.61663644 -0.08568762 -0.98918310 
H 0.18770058 -2.31461133 0.53282996 
H -1.35884894 1.10488923 0.58440771 
H -1.01116360 1.44299399 2.29105503 
H -2.10640518 0.13463984 1.84670217 
H 0.09454806 -0.50208720 3.70242923 
H 0.86101048 -1.84383179 2.84953845 
H -0.89868872 -1.74133541 2.92926513 
O -1.26686352 -0.64887735 -2.91028920 
O 1.22255490 2.14333354 -1.34821543 
O -0.43130793 -0.73354112 -1.96648585 
Vibrational frequencies (in cm-1) 
 39.2  40.1  53.0 112.3 126.4 153.1 174.5 199.6 222.8 230.2 263.8 274.7 288.4 300.8 
332.6 387.9 422.5 460.5 482.9 521.0 570.0 674.1 688.1 797.8 831.6 904.9 922.4 948.1 
987.0 994.8 1008.3 1018.0 1030.7 1040.1 1055.8 1066.3 1079.0 1103.5 1124.6 1127.3 
1155.5 1194.4 1203.5 1227.6 1233.1 1249.1 1266.0 1279.5 1287.3 1292.3 1294.8 1299.2 
1299.9 1306.6 1314.5 1317.2 1338.2 1352.6 1381.7 1384.8 1404.6 1406.8 1450.6 1582.3 
1842.0 2636.0 2645.0 2665.5 2667.6 2668.7 2674.4 2675.0 2677.3 2678.7 2704.2 2712.7 
2739.4 2757.2 2770.1 2779.3 2782.5  
 
 
name= MIN115 
energy (in kcal/mol)= -28.237329 
ZPE (in kcal/mol)= 143.637 
G (in kcal/mol)= 116.621 
Geometry 
C -2.65365970 0.13108790 -0.16311824 
C -1.47966432 -0.52520210 -0.77462764 
C 1.17853013 2.05786726 -0.05747051 
C 2.04884354 1.07818207 0.68340864 
C 1.55508873 -0.35720521 0.66628929 
C 1.03319830 -0.89123265 -0.68934659 
C -0.37036465 -1.17137535 -0.06976856 
C 0.15812031 -0.67154977 1.32789045 
C -0.53757191 0.49541890 1.99384078 
C 0.25443880 -1.83292310 2.31477982 
H -2.98452028 -0.40027185 0.74483070 
H -3.52197225 0.17933959 -0.84089125 
H -2.43185906 1.17119605 0.13559563 
H 0.63964913 1.70578004 -0.94618934 
H 2.18299507 1.41839181 1.73421819 
H 3.06988853 1.12720923 0.24011819 
H 2.34840543 -1.00502547 1.09026443 
H 1.53778414 -1.79152957 -1.05555086 
H 1.04179570 -0.18296739 -1.52357752 
H -0.58506024 -2.26827797 -0.04620097 
H -0.69247612 1.34564541 1.32109740 
H 0.05559336 0.87144844 2.84051374 
H -1.51533304 0.20768220 2.39824857 
H 0.79209010 -1.53842803 3.22423789 
H 0.78555663 -2.69335087 1.89063740 
H -0.73868203 -2.18076739 2.62054827 
O -0.68352569 -1.16159511 -2.73490319 
O 1.08478283 3.20694321 0.29955299 
O -1.58473918 -0.56836266 -2.07775536 
Vibrational frequencies (in cm-1) 
108 
 
 16.9  28.6  46.6 101.4 144.2 170.9 187.5 200.1 228.9 241.0 250.1 262.9 294.8 312.0 
327.7 386.0 425.2 438.9 470.4 548.2 600.1 664.1 681.5 760.3 798.5 851.0 925.5 940.6 
986.2 1001.9 1009.4 1011.0 1016.6 1030.9 1051.6 1057.7 1084.9 1113.0 1121.8 1141.1 
1155.8 1188.1 1200.9 1236.9 1239.9 1260.2 1263.1 1269.2 1288.5 1290.0 1294.2 1298.0 
1304.3 1305.9 1316.9 1326.7 1336.3 1344.6 1378.7 1382.0 1406.0 1407.4 1437.6 1570.8 
1832.7 2642.3 2648.6 2654.1 2660.1 2668.4 2670.7 2674.0 2675.7 2678.9 2691.8 2715.4 
2737.3 2762.8 2768.7 2779.9 2782.3  
 
 
name= MIN116 
energy (in kcal/mol)= -28.448336 
ZPE (in kcal/mol)= 143.929 
G (in kcal/mol)= 117.534 
Geometry 
C -2.38985953 -1.31540833 -0.28142297 
C -1.01044135 -1.02449454 -0.68564155 
C 0.72441335 2.29918140 -0.21379056 
C 1.71319094 1.73128965 0.77608934 
C 1.61665229 0.22517582 0.96757600 
C 1.50570119 -0.63756980 -0.31682594 
C 0.16443139 -1.24630843 0.17458890 
C 0.26640148 -0.38846390 1.49749049 
C -0.86602162 0.58259828 1.75718901 
C 0.48866914 -1.27128761 2.71985522 
H -3.02045304 -0.40792302 -0.37167589 
H -2.48743986 -1.70728823 0.73624883 
H -2.85476752 -2.03723052 -0.98437428 
H -0.06109489 2.95773548 0.17768656 
H 1.61169061 2.23362120 1.75826943 
H 2.73912165 1.97572576 0.41472056 
H 2.46909056 -0.09402205 1.60170473 
H 2.31005273 -1.36961404 -0.43529117 
H 1.46013610 -0.06269364 -1.25003346 
H 0.24846077 -2.33438357 0.38904650 
H -1.20720518 1.08574569 0.84438592 
H -0.57034138 1.35327861 2.47951225 
H -1.74327258 0.07126842 2.17624812 
H 0.72337705 -0.67042303 3.60662758 
H 1.31611227 -1.97647941 2.57761011 
H -0.40406485 -1.86354096 2.95377885 
O -1.72022102 -0.45675508 -2.67686225 
O 0.80195712 2.07348403 -1.39480882 
O -0.74168897 -0.59439030 -1.89060743 
Vibrational frequencies (in cm-1) 
 32.1  39.7  52.5 116.8 128.1 154.1 177.0 201.8 220.9 228.2 264.1 276.9 292.9 301.1 
332.7 387.9 424.6 457.3 475.8 525.6 584.6 674.7 689.7 798.0 832.3 905.7 922.3 932.4 
990.0 998.4 1008.1 1018.1 1031.6 1041.6 1053.9 1065.6 1079.5 1103.2 1125.2 1126.9 
1157.7 1194.8 1203.9 1227.2 1233.9 1249.1 1266.7 1277.7 1287.8 1292.8 1294.7 1299.1 
1301.6 1306.4 1315.3 1317.2 1337.1 1354.4 1382.1 1385.1 1405.0 1406.7 1450.6 1583.8 
1843.0 2636.5 2645.7 2665.1 2666.9 2668.0 2674.9 2675.1 2677.7 2679.0 2705.0 2712.9 
2738.9 2756.6 2770.3 2779.2 2782.4  
 
 
name= MIN117 
energy (in kcal/mol)= -26.775304 
ZPE (in kcal/mol)= 142.601 
G (in kcal/mol)= 116.81 
Geometry 
C -2.38993897 -0.34248371 -0.38982929 
C -0.91103586 -0.09025665 -0.72158793 
C -0.69647511 1.41194204 -0.86748068 
C 2.07382024 0.71585591 0.42402242 
C 1.71391933 -0.22750586 1.54632798 
C 1.53643858 -0.65305907 0.07998999 
C 0.01157066 -0.78881379 0.26722624 
109 
 
C 0.18249568 -0.31605575 1.78662551 
C -0.46119691 0.97661809 2.24197828 
C -0.16896855 -1.44410565 2.74858981 
H -3.05157577 0.19756985 -1.08028446 
H -2.62928016 -0.03702422 0.63352978 
H -2.63783759 -1.40871758 -0.48279452 
H -1.09683608 2.03377176 -0.05542964 
H 3.12671310 0.91709501 0.23017531 
H 1.49887232 1.61468070 0.22782194 
H 2.40864386 -0.55782338 2.28908079 
H 2.08513860 -1.36379391 -0.50379058 
H 0.85627565 -1.43334076 -2.43689157 
H -0.26838448 -1.86666130 0.25756975 
H -0.06217365 1.85142592 1.71473954 
H -0.25908433 1.15347562 3.30877932 
H -1.54912234 0.96077509 2.11988180 
H 0.14717023 -1.20448580 3.77160962 
H 0.32360581 -2.38539830 2.47724471 
H -1.24864836 -1.62822389 2.77170265 
O 0.48586161 -0.51977441 -2.52134272 
O -0.16362706 1.91434880 -1.81951810 
O -0.81040814 -0.73696028 -1.99102295 
Vibrational frequencies (in cm-1) 
 38.5  57.9 100.2 124.3 130.3 172.2 180.9 199.8 204.3 238.3 248.6 257.6 271.2 294.2 
337.6 357.2 377.1 406.9 482.0 494.1 574.2 646.2 677.0 786.8 797.8 838.8 893.2 932.1 
954.7 957.8 973.1 974.0 992.6 999.2 1008.5 1018.0 1023.0 1037.3 1046.4 1121.9 1133.2 
1154.7 1162.9 1187.8 1217.6 1226.7 1245.9 1254.4 1276.0 1283.1 1286.8 1290.6 1296.3 
1297.3 1303.3 1311.4 1322.8 1364.2 1376.2 1379.2 1392.0 1405.9 1409.2 1429.7 1850.3 
2639.3 2664.9 2668.1 2673.4 2674.8 2676.3 2680.8 2701.4 2708.2 2776.5 2778.5 2782.1 
2784.5 2786.1 2792.0 2880.6  
 
 
name= MIN118 
energy (in kcal/mol)= -28.187765 
ZPE (in kcal/mol)= 144.119 
G (in kcal/mol)= 117.554 
Geometry 
C -2.31412284 -1.91471302 -0.30120965 
C -0.87124899 -1.61525749 -0.58199418 
C 0.45940147 1.98991720 -0.65733824 
C 1.27210470 1.76342903 0.55920275 
C 1.20070237 0.36451347 1.16456900 
C 1.43261117 -0.83056839 0.20713125 
C 0.05686784 -1.43620017 0.58760243 
C -0.19907242 -0.23715442 1.57081841 
C -1.41384627 0.62356191 1.29430661 
C -0.21057855 -0.69795801 3.02521326 
H -2.62615630 -2.82875736 -0.83019181 
H -2.95312617 -1.10673099 -0.69197001 
H -2.53588968 -2.04123978 0.76198842 
H -0.46957896 2.53433419 -0.63536601 
H 0.96968453 2.50063947 1.33997254 
H 2.34390347 1.99363382 0.34725739 
H 1.89917664 0.33704319 2.02643458 
H 2.28872969 -1.45927788 0.46704400 
H 1.52930963 -0.58012352 -0.85592752 
H 0.14080725 -2.40408143 1.11739667 
H -2.33361569 0.15559100 1.66816298 
H -1.56297086 0.80664608 0.22265659 
H -1.32808218 1.59889188 1.78954621 
H -0.21551594 0.15599137 3.71266033 
H 0.66460982 -1.31019407 3.27216857 
H -1.09920722 -1.30077489 3.24633851 
O 0.33337142 1.75898717 -2.82258866 
O 0.96159475 1.52755821 -1.76337093 
110 
 
O -0.45733796 -1.57323583 -1.71367846 
Vibrational frequencies (in cm-1) 
 24.2  41.8  56.0  88.8 125.1 171.1 182.2 197.6 207.8 234.3 274.7 295.0 306.7 313.8 
337.5 374.6 410.9 443.9 538.4 550.4 588.5 647.2 688.7 796.9 811.3 886.8 931.2 946.6 
983.1 990.8 1008.0 1017.0 1032.7 1044.0 1054.3 1082.2 1090.5 1102.5 1128.7 1154.6 
1160.8 1199.8 1210.6 1241.2 1247.2 1254.2 1269.5 1274.7 1278.1 1288.8 1291.5 1297.9 
1300.7 1306.6 1312.1 1321.3 1331.0 1343.0 1353.9 1381.4 1391.9 1405.2 1413.0 1575.7 
1848.5 2647.2 2661.4 2667.4 2674.3 2675.9 2676.5 2678.9 2681.8 2710.0 2720.3 2724.8 
2731.8 2761.2 2778.9 2780.3 2782.7  
 
 
name= MIN119 
energy (in kcal/mol)= -28.560965 
ZPE (in kcal/mol)= 144.602 
G (in kcal/mol)= 120.136 
Geometry 
C -2.93427564 0.12036435 0.52321643 
C -1.45390901 0.15387188 0.66288978 
C -0.80280451 1.40019167 0.09669846 
C 0.63631183 1.57095921 0.62047119 
C 1.36315504 0.24548301 0.37766203 
C 1.19375990 -0.16328418 -1.04285101 
C -0.74995188 -0.85668541 1.18347449 
C 0.74888654 -0.86502258 1.29428064 
C 1.14078434 -0.59592866 2.75673249 
C 1.29119273 -2.24327986 0.88210297 
H -3.22894581 0.39995921 -0.50431542 
H -3.42046029 0.83252840 1.20436571 
H -3.36180537 -0.87041392 0.72217425 
H -1.41543710 2.30988202 0.29839563 
H 0.63851712 1.84675088 1.68769775 
H 1.13187671 2.40257095 0.08632621 
H 2.44914057 0.35271919 0.61600104 
H -0.45983837 -0.03369675 -3.57987053 
H 1.88251671 -0.89127831 -1.47882250 
H -1.23460744 -1.74903587 1.57205316 
H 0.72894397 0.35300483 3.11850547 
H 2.22651791 -0.56626719 2.88791768 
H 0.74968497 -1.37984032 3.41660111 
H 0.88667796 -2.57157452 -0.08297901 
H 2.38362858 -2.24572106 0.81576443 
H 1.01104379 -3.01174001 1.61325711 
O 0.24861900 0.26579765 -1.78823034 
O -0.76786013 1.30442827 -1.28545299 
O 0.30266886 -0.42211677 -3.14228751 
Vibrational frequencies (in cm-1) 
 67.5  92.4 121.5 130.9 170.5 201.9 215.4 218.8 254.9 277.5 287.9 298.4 325.2 357.3 
386.0 411.5 434.7 468.7 484.6 549.6 577.7 626.1 671.6 746.3 832.0 893.2 921.9 946.1 
965.2 969.3 984.9 986.5 1007.2 1029.2 1043.2 1063.2 1070.9 1074.6 1128.4 1140.3 1184.4 
1189.4 1191.4 1200.2 1212.4 1231.9 1263.3 1274.3 1277.7 1283.9 1290.5 1292.7 1296.9 
1302.2 1303.6 1306.2 1329.7 1333.6 1362.2 1376.2 1396.9 1400.2 1410.4 1678.5 1873.9 
2662.8 2668.4 2671.7 2673.0 2676.2 2677.1 2678.6 2680.5 2688.1 2701.9 2749.7 2758.4 
2777.2 2779.5 2781.7 2829.7  
 
 
name= MIN120 
energy (in kcal/mol)= -30.226458 
ZPE (in kcal/mol)= 146.315 
G (in kcal/mol)= 121.04 
Geometry 
C -2.29511131 -1.15887058 1.23240614 
C 0.09753718 -1.18607471 1.08702107 
C -0.47523339 0.23016049 1.15713106 
C -0.52390016 0.91727726 -0.20838515 
C 0.85292719 0.99456129 -0.78676453 
111 
 
C 1.69618805 -0.23384007 -0.60578257 
C 0.88675282 -1.46012392 -0.16737524 
C 1.31543822 2.08272413 -1.42692444 
C 0.49318692 3.31618542 -1.60768254 
C 2.69358716 2.12457906 -2.00248537 
H -2.95302826 -1.54807331 2.01700315 
H 0.62744894 -1.47923846 2.01154330 
H -2.76505569 -1.09147880 0.24527319 
H 0.01944334 0.87016001 1.91937457 
H -0.99807007 1.91275042 -0.09872181 
H -1.18625132 0.35570992 -0.90343697 
H 2.49513600 -0.02387363 0.13681383 
H 0.18835167 -1.76944096 -0.98657106 
H 2.22676141 -0.47699115 -1.55151971 
H 1.55152771 -2.33560129 -0.03436212 
H 0.26830988 3.78952409 -0.63996837 
H -0.46453063 3.09520164 -2.10066580 
H 0.99334901 4.07542139 -2.22246057 
H 2.96033142 3.11208615 -2.39951375 
H 2.79812876 1.40866197 -2.83174065 
H 3.45388271 1.87044480 -1.24998733 
O -1.23774371 -2.89130261 0.17576922 
O -1.79389117 0.06672786 1.67589843 
O -1.11404443 -2.12236008 1.19015348 
Vibrational frequencies (in cm-1) 
 27.7  70.1  88.9 110.1 118.8 146.8 181.6 222.2 260.8 325.5 342.4 361.4 425.8 441.1 
453.9 503.6 505.2 572.0 582.8 622.2 708.9 800.8 839.8 885.9 912.2 939.7 981.9 985.3 
993.7 1006.3 1007.8 1020.6 1028.8 1059.0 1088.5 1106.3 1112.2 1120.6 1156.9 1172.3 
1187.0 1189.5 1199.4 1213.1 1240.3 1247.2 1264.9 1273.4 1276.9 1281.6 1284.9 1287.6 
1292.2 1294.8 1300.7 1311.2 1324.5 1333.2 1339.1 1358.0 1374.3 1392.9 1394.9 1407.3 
1865.0 2628.0 2646.1 2655.5 2657.6 2667.0 2668.7 2670.1 2674.2 2691.8 2699.7 2703.5 
2732.9 2734.2 2740.5 2776.7 2777.8  
 
 
name= MIN121 
energy (in kcal/mol)= -27.889279 
ZPE (in kcal/mol)= 144.164 
G (in kcal/mol)= 116.647 
Geometry 
C -3.06937329 0.67896741 -1.01214059 
C -1.61670678 0.32390102 -1.11119907 
C -0.63931954 1.43491168 -0.82471649 
C -0.23633696 1.49882210 0.63685066 
C 0.98104877 0.55144230 0.78762260 
C 1.37923529 0.17423804 -0.63922676 
C -0.59627597 -1.35999367 1.50237115 
C 0.73438874 -0.69868300 1.59453697 
C 1.65488983 -2.49355673 3.07113812 
C 1.74548515 -1.21872177 2.30772754 
H -3.28182898 1.37618390 -0.19498873 
H -3.68726925 -0.22027078 -0.86150093 
H -3.41503421 1.14182199 -1.94937554 
H -0.96889524 2.39420747 -1.25706348 
H -1.06107524 1.22271628 1.31761533 
H 0.04027650 2.52854908 0.92878666 
H 1.80842511 1.13090263 1.26990118 
H 2.44067372 0.29502495 -0.87352034 
H 1.07259703 -0.84135930 -0.93492206 
H -0.64769972 -1.99954859 0.60214149 
H 2.62703445 -2.80870762 3.47073840 
H 1.28558266 -3.31637158 2.43925199 
H 0.96579573 -2.40469339 3.92380565 
H -1.43072768 -0.65236397 1.43001495 
H -0.80822453 -2.00290937 2.36723379 
H 2.71596767 -0.72886655 2.35647289 
112 
 
O 0.57520567 0.81726900 -2.70726295 
O 0.70039543 1.19819380 -1.52094393 
O -1.24853684 -0.78758830 -1.38380137 
Vibrational frequencies (in cm-1) 
 13.0  32.0  78.6  85.1  89.5 103.1 135.7 155.7 187.6 196.2 262.6 272.3 302.9 353.3 
368.6 445.7 460.7 507.4 551.3 567.4 607.7 640.3 693.7 831.6 857.4 862.5 871.1 972.8 
984.9 1007.3 1020.5 1043.0 1045.0 1051.0 1063.0 1084.1 1090.5 1099.3 1104.6 1128.1 
1147.2 1160.0 1191.6 1219.5 1225.8 1242.4 1259.2 1269.3 1272.4 1276.6 1278.2 1284.7 
1289.3 1294.1 1297.4 1316.4 1326.7 1335.2 1348.9 1380.6 1385.5 1404.2 1418.3 1853.8 
1861.4 2646.7 2653.6 2655.3 2663.9 2667.0 2669.6 2674.5 2677.6 2697.1 2710.0 2731.5 
2742.4 2755.9 2774.4 2779.0 2780.1  
 
 
name= MIN122 
energy (in kcal/mol)= -27.753201 
ZPE (in kcal/mol)= 144.035 
G (in kcal/mol)= 118.001 
Geometry 
C -1.40935368 -1.73333017 -0.27043250 
C 0.04482241 -1.57635737 -0.45708616 
C -1.66045372 1.79476484 -0.81241018 
C -0.58862695 2.49694820 -0.02264976 
C 0.65764529 1.65717229 0.20924568 
C 1.07783536 0.67571039 -0.91498316 
C 0.93745804 -0.53507322 0.05869862 
C 0.56604929 0.45083203 1.22502491 
C -0.74283262 0.26219296 1.95694513 
C 1.69960538 0.50889673 2.25020274 
H -1.95815684 -0.80010286 -0.49299899 
H -1.65595729 -2.00285803 0.77185014 
H -1.84801926 -2.51580929 -0.91132246 
H -1.42624521 1.50464575 -1.84543472 
H -0.99429965 2.82830047 0.95943767 
H -0.31395626 3.43298455 -0.55636107 
H 1.48696136 2.33948761 0.48716286 
H 2.10192169 0.82072615 -1.27904011 
H 0.43377993 0.63643864 -1.79323234 
H 1.93654431 -1.01426904 0.25236342 
H -1.62147728 0.33484635 1.30602968 
H -0.87703767 1.03166582 2.73013925 
H -0.77992090 -0.71046003 2.46259490 
H 1.55783776 1.33746937 2.95354308 
H 2.68036229 0.64503169 1.77955663 
H 1.74781724 -0.41629990 2.83756922 
O 1.76662511 -2.51431750 -1.47004424 
O -2.75171766 1.56701434 -0.35008548 
O 0.52675355 -2.52666687 -1.21919318 
Vibrational frequencies (in cm-1) 
-20.4  61.1  89.4 103.9 168.6 171.6 186.2 207.8 223.3 242.6 253.5 275.9 295.5 312.2 
335.4 385.9 440.8 469.3 507.6 534.2 584.0 654.1 685.7 776.5 801.5 904.6 923.2 938.9 
985.4 1004.6 1009.3 1018.9 1021.4 1029.7 1039.1 1053.8 1079.9 1117.9 1122.1 1135.4 
1158.1 1182.2 1206.6 1233.5 1239.3 1257.8 1261.2 1279.4 1284.0 1291.8 1293.5 1298.4 
1301.1 1308.7 1321.9 1335.1 1350.5 1361.4 1381.2 1383.4 1407.8 1414.2 1463.3 1558.9 
1836.0 2641.1 2646.3 2656.8 2659.0 2660.5 2668.8 2673.6 2676.3 2679.1 2684.6 2712.6 
2737.4 2764.1 2768.5 2780.6 2784.4  
 
 
name= MIN123 
energy (in kcal/mol)= -27.472122 
ZPE (in kcal/mol)= 143.758 
G (in kcal/mol)= 117.167 
Geometry 
C -2.03627242 -1.28629985 -1.06480251 
C -0.59536002 -1.02386166 -1.36583516 
C -0.14715606 0.39694140 -1.27923766 
113 
 
C 0.87418103 0.99816921 -0.41276618 
C 1.32257825 0.34567139 0.88362186 
C 1.62925895 -1.17506522 0.85698649 
C 0.43811617 -1.44227503 1.80894330 
C 0.25608504 0.09609491 2.01774789 
C -1.13925558 0.64174038 1.79874451 
C 0.77544925 0.54381750 3.38137572 
H -2.39825943 -2.17549486 -1.60910037 
H -2.69763027 -0.44793813 -1.31760469 
H -2.18169781 -1.50684639 0.00661520 
H -0.41107126 -1.93531259 1.33362572 
H 0.53418820 2.04881720 -0.17130276 
H 1.78294008 1.17259208 -1.05448827 
H 2.18132187 0.93083581 1.27278276 
H 2.60262661 -1.42938461 1.28939361 
H 1.58634827 -1.65926033 -0.11863708 
H 0.68421278 -2.00372263 2.71101607 
H -1.83964865 0.23878689 2.54099390 
H -1.53765829 0.40687546 0.80951799 
H -1.15560295 1.73584245 1.89608950 
H 1.77648862 0.14650651 3.58634390 
H 0.11868690 0.19499383 4.18679533 
H 0.83284534 1.63558838 3.45080652 
O -0.41846472 2.34515748 -2.26380272 
O -0.73887274 1.13604140 -2.18715103 
O 0.15902616 -1.88956731 -1.72481964 
Vibrational frequencies (in cm-1) 
-19.4  50.6  75.6  96.2 117.5 158.6 168.8 190.1 194.6 202.7 238.8 263.1 307.2 343.2 
375.7 388.7 417.2 439.9 550.2 570.1 630.9 655.4 689.4 769.4 819.6 850.3 887.1 939.7 
956.1 990.8 1000.7 1008.6 1024.8 1036.4 1045.7 1059.6 1086.7 1089.3 1100.0 1144.0 
1154.9 1195.2 1211.9 1226.9 1244.2 1249.6 1250.8 1257.3 1263.9 1288.5 1299.7 1300.7 
1302.0 1308.2 1319.7 1333.6 1361.6 1370.3 1374.4 1393.2 1406.4 1410.6 1415.5 1521.1 
1855.1 2600.7 2648.5 2665.3 2674.9 2676.8 2679.8 2680.6 2686.5 2692.7 2702.8 2715.2 
2769.6 2771.9 2774.2 2782.3 2789.3  
 
 
name= MIN124 
energy (in kcal/mol)= -22.658931 
ZPE (in kcal/mol)= 139.215 
G (in kcal/mol)= 110.471 
Geometry 
C -2.81166826 0.59449001 0.08067780 
C -1.29749095 0.60249360 0.05250755 
C 0.38969170 2.25312731 0.02054730 
C 1.14525141 2.58854332 1.06497422 
C 1.04475544 -2.14272679 0.12017077 
C 1.27615683 -0.88387627 -0.73392411 
C 0.09866772 -0.56373748 -1.60428227 
C 0.42329588 -1.72267082 1.39582137 
C 0.91160355 -2.30132605 2.64115039 
C 0.05391952 -3.11906151 -0.53563938 
H -3.19246029 1.14162596 0.95365093 
H -3.19696970 -0.43179783 0.11683742 
H -3.22853818 1.07537249 -0.81651050 
H -0.78729463 0.05335214 0.87306803 
H 0.77653945 2.59473545 2.07489766 
H 2.16927051 2.90573266 0.96989360 
H 2.02613305 -2.66525382 0.23765567 
H 2.14515549 -1.04802941 -1.40682791 
H 1.56989012 -0.02566461 -0.09718421 
H 0.17094043 2.04009912 -1.91226970 
H 0.05916490 -2.67425431 3.23816096 
H 1.34878806 -1.48991819 3.25722063 
H 1.65498622 -3.10358740 2.57577743 
H 0.00654879 -4.07006459 0.00453956 
114 
 
H 0.35784342 -3.33799972 -1.56858423 
H -0.96318627 -2.70676618 -0.57992399 
O 0.88357780 2.20909453 -1.24072990 
O -0.94586897 1.98105823 0.08374088 
O -0.92067126 0.07708900 -1.23375616 
Vibrational frequencies (in cm-1) 
-23.6  39.8  55.3  65.8  81.2  92.7  97.2 113.5 119.7 169.8 184.7 187.4 284.2 294.7 
313.1 338.5 369.7 379.5 416.0 441.5 485.9 535.4 575.5 592.7 606.9 679.8 848.7 876.2 
903.0 911.7 949.0 950.8 973.2 990.8 1020.1 1025.5 1056.6 1076.9 1101.2 1107.7 1153.6 
1158.3 1173.1 1184.3 1207.9 1218.9 1232.6 1241.3 1252.9 1263.1 1267.3 1276.0 1280.7 
1291.9 1297.3 1306.2 1332.5 1353.7 1363.8 1367.3 1383.9 1390.7 1403.7 1464.5 1890.4 
2603.4 2648.4 2652.9 2663.2 2668.0 2673.7 2674.3 2678.5 2694.6 2734.6 2736.5 2760.7 
2767.0 2776.7 2780.2 2801.6  
 
 
name= MIN125 
energy (in kcal/mol)= -26.876715 
ZPE (in kcal/mol)= 143.656 
G (in kcal/mol)= 117.146 
Geometry 
C -2.59450237 -1.62149843 0.14152581 
C -1.11898715 -1.60313446 0.10077049 
C 2.25428655 0.58403342 0.10011789 
C 1.45730889 1.52564080 0.97128093 
C -0.06854800 1.37089962 0.98015317 
C -0.55451992 0.15986924 1.81029079 
C -0.26777278 -1.23540425 1.24714751 
C -0.74384032 1.44129554 -0.36945668 
C 0.06086114 1.27027393 -1.60779776 
C -2.05621112 1.69990216 -0.43605726 
H -2.99714077 -0.59002845 0.09105409 
H -2.97431287 -2.06697548 1.07445617 
H -3.04984820 -2.17701338 -0.69336123 
H 1.85695209 -0.42005320 -0.10972218 
H 1.70941029 2.57051887 0.67645644 
H 1.84601229 1.42937939 2.00887354 
H -0.44124958 2.27932265 1.54895380 
H -0.09553681 0.22893885 2.81931611 
H 0.81297755 -1.32514897 0.96068591 
H -0.39558733 -1.99102152 2.05750927 
H 0.46505976 0.24508221 -1.70144478 
H 0.91836086 1.96001215 -1.64264569 
H -0.52181645 1.45261266 -2.52151110 
H -2.68375762 1.86825433 0.42088824 
H -1.64621834 0.26664956 1.97716407 
H -2.59897431 1.78807608 -1.36187884 
O 0.63175053 -1.99333331 -1.17754153 
O 3.32485746 0.93473621 -0.33306716 
O -0.63651754 -1.97710804 -1.05014967 
Vibrational frequencies (in cm-1) 
 32.1  55.7  66.2 100.2 118.5 130.0 145.4 178.0 201.3 237.3 266.5 273.1 288.0 298.9 
339.8 370.6 390.4 431.1 467.2 557.7 561.0 620.2 655.8 709.0 799.2 813.5 865.5 910.3 
966.7 989.5 998.0 1018.6 1033.2 1043.9 1052.5 1055.3 1070.6 1095.2 1106.5 1135.1 1164.1 
1186.3 1226.9 1241.2 1252.6 1254.8 1261.9 1278.8 1281.0 1285.2 1285.7 1290.9 1311.6 
1323.1 1344.6 1363.7 1381.5 1382.1 1393.9 1398.4 1408.0 1430.4 1590.9 1825.9 1836.2 
2594.5 2626.8 2637.3 2641.4 2649.8 2655.3 2660.4 2664.7 2666.9 2715.1 2726.1 2732.7 
2734.4 2768.9 2771.7 2795.5  
 
 
name= MIN126 
energy (in kcal/mol)= -25.782637 
ZPE (in kcal/mol)= 142.964 
G (in kcal/mol)= 115.808 
Geometry 
C -2.78511981 -0.59900006 -0.71918961 
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C -1.56952339 0.30032136 -0.46863465 
C 1.85053411 1.25548006 -0.93878486 
C 2.32540446 0.50502585 0.19065671 
C 1.73004038 -0.58418627 0.69865735 
C 0.42367214 -1.15320220 0.24439048 
C -0.72005740 -0.26892096 0.64182432 
C -1.01496946 -0.01905591 1.93005092 
C -2.13164960 0.88005070 2.35112950 
C -0.25758046 -0.62639528 3.06628084 
H -3.34905780 -0.24656376 -1.59158030 
H -3.45991348 -0.60199666 0.14265076 
H -2.48630543 -1.63463262 -0.91122187 
H -1.87863922 1.35396299 -0.25124697 
H 1.70161078 2.33004824 -0.88606862 
H 3.25165285 0.88910914 0.63176950 
H 2.19167464 -1.11863061 1.53320536 
H 0.26997266 -2.17372660 0.66089587 
H 0.46172895 -1.32240792 -0.86306151 
H -0.52401031 -0.36034502 -2.04537510 
H -2.30534384 1.70505503 1.64610352 
H -1.93862950 1.34538674 3.32759276 
H -3.07394752 0.31927260 2.43811879 
H 0.62954620 -0.02297625 3.30953177 
H 0.08851376 -1.64510922 2.84207061 
H -0.86427458 -0.69565962 3.97895139 
O 1.66832615 -0.43834732 -2.34757544 
O 1.56159303 0.79859969 -2.11539677 
O -0.86493547 0.48539198 -1.67164423 
Vibrational frequencies (in cm-1) 
 21.6  63.4  80.3  95.7 106.1 122.9 134.2 142.5 150.4 175.1 228.7 235.8 249.6 339.1 
355.0 388.7 408.5 449.1 457.9 488.5 510.6 556.4 588.0 689.8 740.0 813.7 871.3 884.1 
952.3 985.4 992.6 1004.3 1018.9 1028.2 1031.5 1044.0 1066.0 1090.4 1109.5 1139.1 1147.6 
1165.2 1199.3 1229.2 1240.8 1273.7 1279.2 1281.6 1286.6 1290.3 1291.4 1293.9 1303.6 
1306.2 1321.2 1331.2 1339.7 1371.2 1392.7 1398.6 1404.4 1406.1 1625.1 1845.5 1858.4 
2607.5 2660.7 2667.4 2668.5 2671.3 2672.9 2680.6 2686.3 2713.4 2716.1 2733.6 2748.3 
2749.8 2775.4 2777.5 2783.8  
 
 
name= MIN127 
energy (in kcal/mol)= -25.698282 
ZPE (in kcal/mol)= 143.069 
G (in kcal/mol)= 113.263 
Geometry 
C -3.13238560 -1.04621170 -0.91874670 
C -1.66850769 -1.11841025 -0.91735194 
C 0.59229473 2.00431203 -0.91208687 
C 0.25713875 1.47810667 0.46278155 
C 1.13004676 0.26169825 0.81876190 
C 0.62971629 -1.04758240 0.17391002 
C -0.87506016 -1.32299809 0.31683399 
C 1.29340418 0.17698892 2.31676297 
C 2.39351131 1.03540869 2.85850060 
C 0.56999765 -0.59522906 3.12941475 
H -3.56363905 -1.90026531 -1.48034077 
H -3.48035612 -0.15641701 -1.48412091 
H -3.59037360 -1.02642773 0.07566777 
H -0.23969308 2.34774787 -1.53899385 
H -0.81736761 1.24050871 0.55326263 
H 0.43173362 2.29501844 1.19855350 
H 2.15838615 0.44655481 0.38247964 
H 1.19657542 -1.88992732 0.62532052 
H 0.93806500 -1.04977653 -0.89012379 
H -1.02917763 -2.37292742 0.66376620 
H 3.36579511 0.52999759 2.74762343 
H 2.26822497 1.25624711 3.92667185 
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H 2.47351196 1.99864764 2.33646338 
H -1.29924937 -0.69909907 1.13863025 
H 0.72029396 -0.63058499 4.19693565 
H -0.21529589 -1.25732760 2.81565222 
O -1.64744600 -0.88693949 -3.09712642 
O 1.72984740 2.06277711 -1.30596644 
O -0.98549512 -1.04068627 -2.02620531 
Vibrational frequencies (in cm-1) 
-10.2  22.4  32.3  39.1  70.9  86.6  93.1 107.6 153.9 201.0 221.4 241.1 279.1 290.0 
308.8 324.9 442.9 457.8 484.4 556.2 588.7 597.1 630.3 659.1 805.2 854.3 900.9 922.3 
975.7 990.5 996.8 1031.5 1038.9 1052.8 1056.4 1069.6 1084.1 1098.6 1104.7 1125.7 1140.4 
1177.8 1222.1 1223.7 1231.2 1261.1 1270.2 1273.9 1278.8 1282.3 1294.5 1294.8 1303.0 
1327.6 1331.4 1338.6 1351.8 1386.1 1394.1 1399.3 1407.7 1422.5 1601.0 1840.8 1869.8 
2631.6 2634.0 2645.1 2649.2 2655.2 2662.3 2666.1 2673.8 2674.9 2720.2 2724.3 2736.2 
2739.6 2770.3 2778.0 2796.9  
 
 
name= MIN128 
energy (in kcal/mol)= -25.231376 
ZPE (in kcal/mol)= 143.323 
G (in kcal/mol)= 115.556 
Geometry 
C -3.80062295 0.36758878 -0.07336340 
C -2.32509848 0.54710335 -0.13451432 
C 2.57006122 0.80553577 -0.06800978 
C 2.31798439 -0.42705522 -0.90144078 
C 0.86410830 -0.92646424 -0.91874931 
C -0.08769379 0.21980464 -1.32513959 
C -1.57375830 -0.13425193 -1.20354971 
C 0.46678764 -1.59724060 0.37580790 
C 0.88966038 -0.98832852 1.66570296 
C -0.24916829 -2.72802801 0.35184101 
H -4.26637855 0.85201805 0.79990035 
H -4.07457445 -0.69930858 -0.02805175 
H -4.28943340 0.78978274 -0.96758667 
H 1.71121770 1.33343556 0.37155321 
H 2.98936978 -1.24145637 -0.55196005 
H 2.65454535 -0.21779689 -1.93976263 
H 0.80416766 -1.70413314 -1.73072375 
H 0.13826123 0.50299684 -2.37248961 
H 0.13568081 1.13525785 -0.73573780 
H -2.07303683 0.06342030 -2.18150699 
H 0.51050623 -1.53773914 2.53763311 
H 0.51336590 0.04774940 1.76195221 
H 1.98367951 -0.95438631 1.76598347 
H -1.68443217 -1.24022562 -1.06394687 
H -0.56445339 -3.24959356 1.23952714 
H -0.56528021 -3.22897614 -0.54525389 
O -0.72558563 1.64818256 0.97735224 
O 3.69657881 1.20489846 0.10132984 
O -1.93626060 1.32538964 0.83075197 
Vibrational frequencies (in cm-1) 
-46.4  22.6  35.3  46.0  87.8 125.9 174.6 184.0 195.3 212.1 262.1 271.6 298.1 300.3 
320.3 339.2 412.1 444.5 460.9 478.1 570.2 622.1 657.4 693.9 763.7 789.4 890.3 908.1 
988.6 997.6 998.1 1011.4 1033.8 1044.5 1051.9 1070.4 1092.0 1106.8 1121.5 1160.5 1179.3 
1189.5 1208.4 1231.0 1256.8 1259.1 1265.5 1270.1 1274.6 1279.2 1285.3 1289.3 1296.5 
1300.7 1328.1 1362.7 1370.2 1374.6 1390.2 1400.8 1403.9 1413.0 1627.4 1827.9 1841.3 
2619.0 2626.2 2629.5 2640.9 2653.3 2656.6 2659.0 2670.9 2681.9 2719.3 2726.0 2726.6 
2738.4 2771.0 2772.7 2796.1  
 
 
name= MIN129 
energy (in kcal/mol)= -25.277672 
ZPE (in kcal/mol)= 143.91 
G (in kcal/mol)= 117.444 
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Geometry 
C -2.08173432 -1.27539437 -0.66821420 
C -0.60663701 -1.31719106 -0.70828611 
C -0.45273354 2.26258622 -0.60761843 
C 0.49593035 2.35404293 0.56097198 
C 1.02282704 1.00201882 1.02476569 
C 1.43026292 0.02116169 -0.10057058 
C 0.34117033 -0.99847680 0.36225814 
C 0.00439958 -0.06543033 1.58252666 
C -1.41956032 0.39638224 1.80384739 
C 0.52466561 -0.68782618 2.87991305 
H -2.46152843 -0.24556710 -0.78026682 
H -2.46946996 -1.66920048 0.28553599 
H -2.54876890 -1.86729319 -1.47325306 
H -1.52811410 2.25783559 -0.38737268 
H 0.01577935 2.87902839 1.40928185 
H 1.36611853 2.98340827 0.26170399 
H 1.84485922 1.18169828 1.74574419 
H 2.45151390 -0.36632290 -0.02950296 
H 1.31631126 0.39265141 -1.12710676 
H 0.80185314 -1.95926709 0.70082182 
H -1.88373920 0.81000361 0.90538826 
H -1.45683127 1.17807120 2.57552778 
H -2.05593365 -0.42621624 2.15457177 
H 0.47988382 0.02623470 3.71013307 
H 1.56759096 -1.01599373 2.79066447 
H -0.06767020 -1.56387642 3.16716044 
O 1.07462519 -1.90215527 -2.00882294 
O -0.06936246 2.21773800 -1.74933196 
O -0.16981532 -1.75985843 -1.86107530 
Vibrational frequencies (in cm-1) 
 22.8  44.7  45.7 108.8 160.2 170.3 188.5 210.0 224.7 238.9 246.2 263.6 295.8 311.6 
327.6 389.5 428.4 472.1 495.3 518.6 579.0 665.3 687.9 797.5 804.7 901.8 934.4 959.0 
979.3 985.5 1005.0 1013.5 1018.8 1025.1 1044.7 1072.5 1078.8 1093.8 1116.2 1141.1 
1146.4 1189.0 1198.3 1227.5 1230.9 1263.0 1267.1 1285.5 1289.9 1291.7 1297.4 1301.0 
1302.8 1315.8 1324.4 1328.7 1340.4 1346.4 1381.3 1382.5 1404.3 1409.2 1450.8 1562.4 
1844.1 2638.5 2654.0 2660.9 2664.6 2666.2 2672.0 2672.8 2675.8 2679.0 2690.1 2714.3 
2739.7 2759.3 2769.7 2779.5 2781.8  
 
 
name= MIN130 
energy (in kcal/mol)= -25.901652 
ZPE (in kcal/mol)= 144.589 
G (in kcal/mol)= 119.279 
Geometry 
C -2.59382230 -0.11009020 -0.83969393 
C -1.07739933 -0.10478578 -0.85003966 
C -0.43016573 1.32150556 -0.84745551 
C 0.57020403 1.36052349 0.30871209 
C 0.37496651 0.10277051 1.10124681 
C 0.42687354 -2.03986010 -0.18268058 
C -0.44631919 -0.89181764 0.32526544 
C 0.86364740 -0.08220735 2.33503079 
C 1.68664878 0.96480245 3.01536353 
C 0.63729492 -1.31926475 3.13744414 
H -3.00119130 0.45472195 -1.69025048 
H -2.99083550 0.33191281 0.08155220 
H -2.98814873 -1.13221846 -0.91928011 
H -1.15540207 2.15301340 -0.84011107 
H 0.43528796 2.26412830 0.93028424 
H 1.60818991 1.41411704 -0.08462036 
H 1.56662616 -1.90095581 3.22988643 
H 1.25533980 -1.66529287 -0.79895474 
H -0.15050561 -2.73560904 -0.80249397 
H -1.25590103 -1.30803643 0.97158848 
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H 1.05757397 1.79921337 3.35802218 
H 2.45173755 1.38267142 2.34568538 
H 2.21526748 0.57710629 3.89570354 
H 0.30058255 -1.07682355 4.15571636 
H 0.86712885 -2.60346368 0.64666953 
H -0.11855602 -1.98576827 2.70287900 
O 0.47975758 0.06591713 -2.47329335 
O 0.21169259 1.41800036 -2.11167859 
O -0.70529144 -0.63069333 -2.12709033 
Vibrational frequencies (in cm-1) 
 46.8  71.8  98.4 118.8 125.7 169.9 183.9 202.7 210.6 228.6 258.1 285.5 327.3 351.4 
392.4 436.1 470.4 522.8 555.9 575.1 609.9 669.3 717.6 833.9 858.5 873.4 919.4 967.4 
979.3 988.8 1001.9 1013.8 1026.0 1051.7 1076.0 1084.7 1110.3 1125.1 1139.4 1149.0 
1167.2 1174.2 1216.6 1232.4 1248.6 1269.1 1277.9 1280.0 1282.4 1285.7 1287.0 1289.7 
1291.0 1294.5 1297.5 1300.5 1306.0 1325.0 1337.3 1352.7 1392.1 1398.0 1401.2 1405.7 
1892.4 2660.3 2669.0 2669.7 2670.4 2671.2 2672.0 2675.0 2677.4 2680.2 2701.5 2702.6 
2742.1 2777.5 2779.0 2780.2 2781.4  
 
 
name= MIN131 
energy (in kcal/mol)= -24.122592 
ZPE (in kcal/mol)= 142.948 
G (in kcal/mol)= 114.944 
Geometry 
C -4.10493709 -1.02171045 -0.68346075 
C -2.69411647 -0.55487224 -0.72447232 
C 2.16578826 0.96542165 -0.51421289 
C 1.99210559 -0.33459603 0.13927355 
C 0.54862519 -0.84525088 0.28093101 
C -0.22521506 -0.73282821 -1.05242173 
C -1.60080717 -1.29955919 -0.95388348 
C -0.19506979 -0.15213706 1.39607854 
C -0.21815679 1.17070470 1.57726786 
C -0.93504004 -1.07542654 2.30896992 
H -4.80683603 -0.18608122 -0.85228940 
H -4.35186522 -1.44812733 0.30050024 
H -4.30947008 -1.78441911 -1.44646471 
H 1.36322684 1.55450520 -0.92864114 
H 2.48082009 -0.29884968 1.14965926 
H 2.61370789 -1.09348098 -0.40308944 
H 0.61749680 -1.94035177 0.52749214 
H 0.34203864 -1.27422215 -1.84122910 
H -0.25542962 0.31951070 -1.39700884 
H -1.67888112 -2.37030354 -1.10050604 
H -0.76243118 1.64593167 2.37865661 
H -1.75388270 1.11856178 -0.29759323 
H 0.31069243 1.88375676 0.97272999 
H -0.24022067 -1.66616344 2.92347465 
H -1.55730686 -1.78450726 1.74120309 
H -1.60482742 -0.54493234 2.99869001 
O 4.33331236 0.90009487 -0.20686212 
O 3.33110417 1.52069939 -0.65454415 
O -2.66625216 0.78644018 -0.50191685 
Vibrational frequencies (in cm-1) 
 25.8  33.5  57.4  76.8  81.8 107.5 110.6 135.1 165.3 167.8 227.7 261.1 286.4 308.3 
346.2 421.2 427.6 433.6 460.6 535.5 557.9 571.8 629.0 630.8 749.3 764.2 833.2 886.7 
926.8 966.4 991.1 1014.1 1027.5 1040.9 1052.8 1057.1 1064.6 1088.7 1093.1 1121.6 1181.0 
1194.6 1198.7 1204.5 1227.1 1246.3 1249.6 1267.3 1270.1 1274.1 1278.9 1285.1 1298.7 
1308.7 1330.4 1344.3 1370.7 1380.4 1386.3 1395.2 1404.9 1441.3 1585.6 1862.8 1866.8 
2617.3 2652.0 2664.2 2666.6 2672.5 2674.3 2688.1 2703.1 2723.5 2728.3 2734.0 2752.7 
2773.3 2777.3 2779.9 2795.7  
 
 
name= MIN132 
energy (in kcal/mol)= -22.977481 
119 
 
ZPE (in kcal/mol)= 142.156 
G (in kcal/mol)= 115.253 
Geometry 
C -2.67010172 0.30710217 0.11299791 
C -1.16300154 0.28567147 -0.08120548 
C 1.08312916 2.86460667 -0.01667456 
C 1.46076495 2.95816681 -1.29012858 
C 0.16590049 -2.37974237 0.90770960 
C 1.07529073 -3.04898135 1.61319617 
C -1.74900789 0.28423800 1.31262938 
C 0.50953077 -1.47624302 -0.24842233 
C 0.88026496 -2.31558039 -1.48103174 
C 1.59244665 -0.46443984 0.09670183 
H -3.22358362 1.21028507 -0.13070638 
H -1.67921460 -0.60915933 1.92656134 
H -3.24376447 -0.57887725 -0.14926297 
H 1.50148943 3.39968409 0.83657504 
H 2.25566420 3.60060451 -1.62622009 
H 1.00121397 2.40631099 -2.09425527 
H -0.90287831 -2.47040269 1.10090859 
H 2.13825587 -2.99092783 1.43638047 
H 0.82562081 -3.71428227 2.42511751 
H -1.65521787 1.17223501 1.93456092 
H 1.76438294 -2.92979092 -1.28841192 
H 1.08284195 -1.67047559 -2.34465735 
H 0.05388060 -2.98101598 -1.76245655 
H 1.36179647 0.07524776 1.02342499 
H 1.69625976 0.28649480 -0.70062462 
H 2.56703005 -0.94582901 0.22750935 
O -0.60421882 1.43820236 -0.60987566 
O 0.10196335 2.07926160 0.49295609 
O -0.69769531 -0.84510520 -0.70156621 
Vibrational frequencies (in cm-1) 
 23.0  52.7  63.7  85.4 119.7 141.0 148.1 185.0 206.3 223.5 250.4 257.4 275.2 287.3 
328.8 354.5 386.9 463.5 477.9 514.9 587.5 606.4 618.1 659.6 800.1 819.7 859.4 885.8 
925.1 926.1 944.2 951.5 963.7 978.4 983.7 988.8 1023.0 1046.2 1055.3 1071.9 1091.4 
1097.7 1109.5 1129.2 1193.0 1200.6 1209.1 1246.8 1276.4 1283.3 1290.2 1292.7 1294.9 
1306.0 1324.9 1345.8 1358.4 1368.1 1380.5 1385.6 1390.9 1401.3 1467.0 1852.5 1852.8 
2665.9 2675.9 2678.0 2683.6 2700.2 2711.7 2714.1 2723.3 2735.5 2751.7 2779.4 2779.5 
2781.9 2785.8 2788.1 2796.4  
 
 
name= MIN133 
energy (in kcal/mol)= -24.631883 
ZPE (in kcal/mol)= 144.584 
G (in kcal/mol)= 119.061 
Geometry 
C -2.82955857 0.09889968 -0.48347860 
C -1.31616811 0.06740621 -0.57332670 
C -0.62427322 1.46921594 -0.59139230 
C 0.51578624 1.41614406 0.42383650 
C 0.54832065 0.03227742 1.00717037 
C -0.29055732 -2.15459323 0.00541859 
C -0.63930071 -0.76752679 0.54385159 
C 1.51495282 -0.36352701 1.84818431 
C 2.65760745 0.54315004 2.18228761 
C 1.55043566 -1.70266744 2.50293358 
H -3.26543817 0.64707892 -1.33156704 
H -3.17355062 0.57617880 0.44026913 
H -3.24912549 -0.91603976 -0.51400641 
H -1.30706700 2.32590247 -0.46855117 
H 0.38446991 2.17262412 1.22057108 
H 1.47708117 1.66337538 -0.07479235 
H 2.05198350 -2.43802758 1.85467483 
H -1.12675599 -2.57996819 -0.56441805 
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H 0.57171196 -2.10925136 -0.67273791 
H -1.34868013 -0.87774409 1.40199134 
H 2.31367600 1.44027695 2.71607497 
H 3.17773590 0.88047618 1.27274115 
H 3.41225472 0.06029785 2.81521133 
H 2.09706048 -1.68639157 3.45512229 
H -0.05032141 -2.85916343 0.80651010 
H 0.54448293 -2.08444056 2.72438339 
O 0.12083930 0.24771565 -2.31257183 
O -0.12685155 1.59214360 -1.91846844 
O -1.02956083 -0.45741553 -1.87570109 
Vibrational frequencies (in cm-1) 
 28.1  65.6 104.0 112.0 152.5 165.2 178.0 204.8 216.1 233.0 270.3 300.9 323.7 354.7 
380.9 447.1 483.1 515.3 548.1 569.3 626.3 668.9 719.0 830.0 859.2 878.6 920.4 966.1 
976.1 986.8 1002.0 1006.6 1026.6 1054.0 1071.6 1083.2 1110.1 1121.0 1140.0 1153.9 
1172.0 1178.2 1216.9 1229.2 1245.4 1261.1 1273.7 1279.8 1283.3 1285.5 1286.8 1290.0 
1292.2 1294.2 1296.3 1302.3 1310.1 1319.3 1332.2 1356.1 1392.4 1393.9 1402.5 1409.0 
1886.0 2658.8 2666.1 2668.9 2670.0 2671.4 2671.8 2675.1 2675.9 2678.8 2699.3 2704.7 
2739.7 2776.5 2777.7 2780.6 2781.6  
 
 
name= MIN134 
energy (in kcal/mol)= -22.575552 
ZPE (in kcal/mol)= 142.745 
G (in kcal/mol)= 114.501 
Geometry 
C -3.02354462 -1.13285272 -0.41262607 
C -1.56169890 -1.12495274 -0.48082350 
C -0.24662838 2.24450964 -0.73345628 
C 0.39384585 1.76544567 0.55077250 
C 1.26788735 0.57030618 0.29378264 
C 0.75077276 -0.86028751 0.37482088 
C -0.68411801 -1.17526122 0.71433614 
C 1.72722691 -0.34016204 1.42715530 
C 1.27805403 -0.10237470 2.84395986 
C 3.14312296 -0.86279885 1.36030994 
H -3.43329792 -2.04568510 -0.89133009 
H -3.44742974 -0.30332614 -1.01836444 
H -3.43378168 -1.06562889 0.60059262 
H -0.68413093 1.48684245 -1.39509859 
H -0.40248857 1.56251716 1.29425894 
H 0.99963094 2.58299065 1.00437407 
H 2.00599004 0.77805694 -0.49749404 
H -0.74157727 -2.18996330 1.17875892 
H 1.16127869 -1.57393039 -0.35507415 
H -1.07743486 -0.49013838 1.49941838 
H 0.26175562 0.29958188 2.91779011 
H 1.94047617 0.61379803 3.35127263 
H 1.30176649 -1.03452959 3.42521346 
H 3.48909217 -1.02047366 0.33114338 
H 3.23648029 -1.82356989 1.88311211 
H 3.84657622 -0.16299076 1.83111922 
O -1.63189326 -1.02634183 -2.67044620 
O -0.28253956 3.41666284 -1.00730239 
O -0.92607911 -1.07641690 -1.62013658 
Vibrational frequencies (in cm-1) 
 23.8  32.6  49.2  77.9  86.4  93.2 119.7 146.8 167.3 186.0 205.3 224.4 270.8 278.7 
293.1 333.5 410.9 452.8 478.8 484.9 517.9 569.6 679.1 760.8 830.7 862.6 896.5 944.2 
959.9 996.2 1010.4 1013.2 1030.7 1033.1 1048.6 1059.1 1079.5 1110.3 1115.0 1150.7 
1165.3 1177.9 1222.4 1226.6 1240.6 1260.0 1270.1 1277.0 1278.4 1283.3 1290.5 1293.8 
1295.7 1300.6 1322.4 1335.8 1368.5 1374.8 1385.1 1400.0 1410.8 1419.2 1511.3 1599.4 
1839.8 2631.7 2640.1 2645.6 2658.7 2670.3 2672.4 2674.1 2674.5 2676.8 2724.1 2730.8 
2741.2 2746.8 2769.8 2779.7 2782.1  
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name= MIN135 
energy (in kcal/mol)= -21.675876 
ZPE (in kcal/mol)= 141.871 
G (in kcal/mol)= 114.057 
Geometry 
C -2.73926332 1.10999618 -0.30187923 
C -1.25058850 1.03330216 -0.23656848 
C -0.57296432 2.37160974 -0.22260814 
C -0.38450002 3.03103496 -1.54667899 
C 1.06387756 -1.38779222 1.62063907 
C 0.78462782 -0.13113460 0.86079521 
C -0.60154687 -0.15632547 0.30253727 
C 1.34786826 -2.57051598 1.05911357 
C 1.56106314 -3.78973653 1.89965188 
C 1.47523213 -2.80119722 -0.40793178 
H -3.09108734 1.74428452 -1.12842652 
H -3.14540078 1.53922901 0.63142531 
H -3.21315129 0.12601923 -0.42460793 
H 0.03079136 4.04390230 -1.44152282 
H 0.32339406 2.44978562 -2.17147697 
H -1.31833057 3.10522072 -2.11658545 
H 1.00013429 -1.27951499 2.70148956 
H 1.52871424 0.01327771 0.03295636 
H 0.92745844 0.76271913 1.51290242 
H -1.21924582 -0.99624262 0.63658509 
H 0.92878466 -4.62269846 1.56249745 
H 1.33245601 -3.62166206 2.96002343 
H 2.60456578 -4.13052049 1.84364101 
H 0.73866834 -3.53228620 -0.76671224 
H 2.47101871 -3.19192286 -0.66243099 
H 1.33606541 -1.88568008 -1.00527067 
O 0.32937095 0.21229278 -1.88334954 
O -0.22630063 2.87191547 0.81634156 
O -0.70226604 -0.02512126 -1.25294894 
Vibrational frequencies (in cm-1) 
 35.1  51.8  59.7  78.1  91.5 105.7 115.8 123.6 128.6 176.9 202.9 233.4 260.8 278.8 
300.6 348.4 383.8 428.8 467.4 483.9 550.0 556.7 601.9 631.9 648.2 712.9 828.3 886.0 
919.7 960.1 996.1 1012.7 1028.5 1034.2 1041.5 1056.6 1071.1 1085.3 1118.5 1135.2 1180.9 
1190.0 1201.6 1238.3 1246.2 1268.0 1269.9 1272.1 1274.0 1278.2 1281.4 1282.7 1285.5 
1289.6 1298.9 1346.3 1361.9 1377.9 1378.4 1400.3 1401.9 1414.3 1499.8 1853.5 1874.4 
2616.6 2638.2 2657.9 2658.7 2668.3 2671.0 2675.4 2675.7 2676.0 2708.3 2731.7 2757.7 
2773.6 2775.3 2777.1 2781.5  
 
 
name= MIN136 
energy (in kcal/mol)= -23.028216 
ZPE (in kcal/mol)= 143.418 
G (in kcal/mol)= 116.118 
Geometry 
C -2.44442209 -1.83625788 -1.43683827 
C -0.96208109 -1.71736733 -1.23156112 
C 0.27388875 1.37785210 -1.18501966 
C 1.16344159 0.34693186 -0.63421565 
C 0.51117407 -0.42799583 0.50115240 
C 0.89428369 -1.88701970 0.58779504 
C -0.51456176 -1.52551872 0.17039431 
C 0.25853839 0.43541674 1.73423450 
C -1.18385629 0.96378755 1.73228319 
C 0.53654584 -0.30018051 3.04755957 
H -2.99340974 -1.02660497 -0.93989219 
H -2.82103072 -2.78687012 -1.03354161 
H -2.70509085 -1.81333943 -2.50556590 
H -0.51701310 1.14510095 -1.88454424 
H 2.10899512 0.81643760 -0.25314409 
H 1.49384648 -0.34905946 -1.44631604 
122 
 
H 0.94989089 1.32391135 1.68434370 
H 1.57482884 -2.30504605 -0.15556312 
H 1.05781656 -2.37025088 1.54692524 
H -0.11965114 -1.16620571 3.18064428 
H -1.90960775 0.17246888 1.94318258 
H -1.44676590 1.41215070 0.76935378 
H -1.31349428 1.73836319 2.49815058 
H 0.37511538 0.36418671 3.90550798 
H -1.31027824 -1.69652444 0.90705417 
H 1.57496464 -0.64711314 3.09869135 
O 1.24079586 3.02861505 -0.10124127 
O 0.35797188 2.64074457 -0.91055933 
O -0.19414739 -1.75795468 -2.16286904 
Vibrational frequencies (in cm-1) 
 32.2  35.5  56.8  64.5  95.0 113.4 141.6 164.7 192.1 222.8 232.8 254.1 293.9 322.9 
345.5 380.7 431.1 451.4 533.2 552.4 584.5 620.9 710.0 750.4 826.4 856.9 872.4 939.1 
973.9 986.0 988.1 1001.6 1016.4 1028.4 1039.2 1057.4 1073.2 1084.3 1130.2 1154.4 1170.9 
1176.5 1192.1 1212.7 1227.1 1244.3 1260.8 1270.1 1272.5 1280.1 1297.6 1299.3 1304.1 
1307.0 1310.4 1319.7 1354.3 1365.0 1380.4 1384.0 1399.6 1405.6 1481.6 1602.3 1850.3 
2623.5 2658.6 2669.1 2673.7 2674.6 2677.8 2680.2 2690.4 2700.8 2705.4 2720.5 2748.5 
2777.4 2780.3 2780.6 2782.3  
 
 
name= MIN137 
energy (in kcal/mol)= -22.727318 
ZPE (in kcal/mol)= 143.181 
G (in kcal/mol)= 115.206 
Geometry 
C -2.95645579 -1.01920883 -1.29604354 
C -1.45769687 -1.01591297 -1.30517066 
C 1.16283221 1.05380288 -1.18723372 
C 0.34085003 1.00121460 0.02848699 
C 0.15767524 -0.37399046 0.64882821 
C 0.71113388 -1.60389284 -0.02547330 
C -0.78632748 -1.37958316 -0.02905160 
C 0.12833642 -0.27534788 2.17566291 
C -1.17383395 0.40470705 2.62018934 
C 0.27394088 -1.62163374 2.89203125 
H -3.36287882 -0.59059099 -2.22576143 
H -3.36099541 -0.43949028 -0.45642037 
H -3.35066844 -2.04165539 -1.21420744 
H 1.10624965 0.32018570 -1.98563428 
H -0.66012472 1.45140466 -0.18511927 
H 0.78922333 1.70867352 0.78405082 
H 0.99629455 0.36459611 2.48970042 
H 1.12828379 -2.41761806 0.56250366 
H 1.25779974 -1.52473239 -0.96448528 
H -1.40617051 -2.00589716 0.62175866 
H -2.05215149 -0.17375956 2.31544258 
H -1.27398827 1.40962509 2.19531125 
H -1.21173921 0.51043499 3.71046466 
H 0.21833956 -1.49011901 3.97989680 
H -0.51451340 -2.32722820 2.61262607 
H 1.24106916 -2.09064150 2.67753113 
O 2.13462457 2.92608147 -0.57337406 
O 2.00736222 2.00514444 -1.42866443 
O -0.83490148 -0.73083490 -2.30052129 
Vibrational frequencies (in cm-1) 
 10.0  40.7  59.5  71.0 101.9 106.4 138.0 166.8 171.6 206.4 227.3 255.7 292.8 335.8 
343.1 392.5 426.3 458.8 480.4 563.5 581.3 605.9 694.9 764.3 819.0 833.6 867.5 951.5 
973.6 983.5 989.8 997.9 1013.7 1026.2 1047.5 1056.5 1069.9 1086.3 1141.9 1147.1 1168.2 
1175.5 1184.4 1224.6 1242.3 1254.9 1260.2 1269.0 1269.6 1271.9 1274.4 1293.9 1298.6 
1304.5 1306.9 1311.5 1354.8 1371.8 1383.9 1385.0 1401.0 1405.9 1495.9 1595.2 1846.3 
2607.8 2667.9 2668.4 2672.4 2672.9 2676.6 2677.8 2681.6 2697.3 2700.1 2710.1 2751.8 
2778.0 2779.9 2780.6 2782.9  
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name= MIN138 
energy (in kcal/mol)= -27.362479 
ZPE (in kcal/mol)= 147.946 
G (in kcal/mol)= 124.333 
Geometry 
C -2.26281126 -0.23358218 -0.66267843 
C -0.73587306 -0.21536304 -0.62984934 
C -0.17656980 1.24099849 -0.75473499 
C 1.10765350 1.58350036 0.01067026 
C 1.47350080 0.58233483 1.11356347 
C 1.37673825 -0.84047923 0.53155286 
C -0.14778594 -1.04742661 0.51834278 
C -0.60229932 -0.50666636 1.90148148 
C 0.42863115 0.59596778 2.25393329 
C -0.61099321 -1.62591037 2.94213475 
H -2.70397620 0.32873657 0.16548614 
H -2.64810143 -1.25990662 -0.61480686 
H -2.63535776 0.20102159 -1.60204219 
H -0.96653066 1.99915399 -0.58097231 
H 1.02927142 2.60113188 0.43584084 
H 1.94474260 1.63573446 -0.72016583 
H 2.48708726 0.80323333 1.50045136 
H 1.88106711 -1.58090465 1.16996040 
H 1.82498337 -0.92782701 -0.47025923 
H -0.42341257 -2.11115529 0.38055762 
H 0.91028983 0.39676597 3.22335193 
H -1.62119894 -0.06979241 1.84020890 
H -0.05531029 1.57809736 2.35030913 
H 0.37262395 -2.10222788 3.02956658 
H -1.33299044 -2.40846434 2.68240156 
H -0.88272686 -1.24554769 3.93280879 
O 0.56466372 0.04984173 -2.49367433 
O 0.08586033 1.33685765 -2.15877042 
O -0.34783493 -0.84558812 -1.86587959 
Vibrational frequencies (in cm-1) 
 44.3  82.7 137.5 170.3 184.8 220.2 250.2 279.0 313.3 341.8 358.0 415.5 451.4 465.9 
504.8 557.8 657.4 673.0 705.7 755.5 821.7 870.7 907.6 925.1 929.9 944.6 958.2 971.3 
976.3 996.5 1011.0 1045.0 1058.2 1068.5 1082.9 1108.4 1117.3 1141.1 1152.1 1160.7 
1163.6 1172.2 1197.6 1209.6 1224.8 1237.8 1249.1 1259.8 1280.0 1285.8 1287.9 1293.0 
1297.3 1301.4 1302.7 1314.3 1320.2 1325.0 1338.5 1346.9 1358.0 1363.1 1384.3 1394.1 
1401.4 2655.2 2669.8 2672.7 2675.9 2676.5 2679.6 2679.8 2692.8 2709.7 2720.9 2722.9 
2738.2 2753.8 2756.0 2779.2 2782.0  
 
 
name= MIN139 
energy (in kcal/mol)= -27.357247 
ZPE (in kcal/mol)= 147.946 
G (in kcal/mol)= 124.321 
Geometry 
C -2.26124138 0.03987897 -1.18319254 
C -0.78514958 -0.17721219 -0.85804886 
C -0.00949942 1.17596971 -0.74446231 
C 1.15718705 1.24806484 0.24943648 
C 1.18012658 0.12846443 1.29858195 
C 0.94713586 -1.21879906 0.59180032 
C -0.56477635 -1.14511796 0.31183690 
C -0.02235962 0.25402963 2.27495667 
C -1.15303036 -0.58581059 1.62655064 
C 0.34168082 -0.27631083 3.66135928 
H -2.78618488 0.58525760 -0.39392845 
H -2.77709332 -0.91756122 -1.33093692 
H -2.37285939 0.60583252 -2.11961278 
H -0.69808941 2.03646063 -0.62851280 
124 
 
H 1.15870074 2.23360573 0.75157950 
H 2.10686529 1.21480824 -0.32931345 
H 2.14367055 0.14911931 1.84362130 
H 1.19830458 -2.07062942 1.24118718 
H 1.54357754 -1.33250670 -0.32660556 
H -0.99090148 -2.13590430 0.06119237 
H -0.33711730 1.31490757 2.36375790 
H -2.05480834 0.01911713 1.45932625 
H -1.46373539 -1.41261482 2.28535894 
H -0.51789288 -0.24190942 4.33937034 
H 1.14399040 0.31336258 4.11833099 
H 0.68388586 -1.31705689 3.61576915 
O 0.87086503 0.00675174 -2.42964968 
O 0.50864310 1.32452113 -2.07080693 
O -0.24596711 -0.79178870 -2.04367608 
Vibrational frequencies (in cm-1) 
 50.2  69.2 137.4 176.7 181.8 222.4 252.5 288.0 322.6 331.2 345.5 412.7 454.4 471.4 
521.0 567.4 633.9 671.5 707.0 758.6 811.6 867.8 891.1 908.7 935.2 945.3 964.4 972.3 
981.1 1005.2 1023.7 1045.2 1053.1 1068.0 1089.5 1110.6 1122.1 1140.6 1148.9 1161.5 
1162.7 1178.0 1189.0 1210.4 1222.1 1226.8 1251.8 1269.2 1276.2 1286.8 1287.3 1298.8 
1299.7 1300.7 1301.9 1311.9 1315.1 1325.0 1343.1 1343.8 1357.5 1362.2 1384.8 1394.7 
1402.0 2654.2 2670.1 2670.2 2675.5 2677.5 2680.0 2680.2 2693.8 2714.5 2721.2 2723.7 
2737.1 2751.2 2756.0 2779.9 2782.3  
 
 
name= MIN140 
energy (in kcal/mol)= -23.163446 
ZPE (in kcal/mol)= 143.759 
G (in kcal/mol)= 117.585 
Geometry 
C -3.56196212 -0.17970696 0.01962766 
C -1.21863563 -0.17842350 0.02419867 
C 0.06315796 1.94649608 0.02319833 
C 0.03844527 0.54006636 -0.39406301 
C 1.16186664 -0.29953745 0.31122914 
C 2.38325635 -0.44012430 -0.58086241 
C -1.00936628 -1.35446204 0.62930998 
C 0.46956967 -1.65559204 0.72531921 
C 0.85913056 -2.02404968 2.16009699 
C 0.79821201 -2.81746420 -0.21658766 
H -4.32210800 0.53129989 -0.32781301 
H -3.64935105 -0.34949819 1.09690960 
H -3.62821474 -1.12144283 -0.53410178 
H -0.52994261 2.32077543 0.84591111 
H 0.16738633 0.47818628 -1.51264223 
H 2.78389738 0.55053914 -0.85221859 
H 1.46285018 0.22829719 1.24586313 
H 2.15844293 -0.94961857 -1.52488621 
H 3.18271570 -0.99846866 -0.08213356 
H -1.72414440 -2.05218850 1.00659656 
H 0.39648042 -2.96858007 2.46652326 
H 0.53396954 -1.25912821 2.87367915 
H 1.94383839 -2.13959643 2.25971189 
H 1.86202718 -3.07477242 -0.18494740 
H 0.53833770 -2.57422065 -1.25320461 
H 0.23300803 -3.71521428 0.05779458 
O 1.49033357 2.55379338 -1.53466151 
O 0.76758713 2.86687192 -0.55566044 
O -2.34492318 0.49593120 -0.28444861 
Vibrational frequencies (in cm-1) 
 37.0  53.2  77.4 110.8 142.5 164.2 171.3 192.5 210.1 228.9 235.8 241.0 286.5 309.4 
340.7 380.8 422.2 440.1 507.4 540.0 551.8 590.8 647.3 737.9 799.4 843.5 909.5 941.4 
965.2 980.6 987.8 1004.0 1027.3 1057.7 1076.2 1078.1 1114.8 1116.5 1161.9 1173.6 1191.4 
1196.0 1211.9 1226.6 1240.7 1249.5 1283.1 1286.3 1288.9 1290.3 1294.2 1297.7 1299.6 
1302.0 1307.1 1313.8 1317.3 1339.6 1364.1 1389.5 1397.4 1400.4 1408.8 1600.4 1863.3 
125 
 
2653.2 2658.9 2659.2 2663.4 2676.8 2677.4 2679.1 2680.8 2682.6 2701.0 2720.2 2747.2 
2778.6 2781.6 2783.2 2800.8  
 
 
name= MIN141 
energy (in kcal/mol)= -23.019432 
ZPE (in kcal/mol)= 143.724 
G (in kcal/mol)= 117.678 
Geometry 
C -3.28227605 -1.01694042 -0.60168308 
C -1.96024277 -0.92145682 -0.77573701 
C 1.25326893 1.25452882 -0.76028668 
C 1.83811795 0.41310774 0.28786117 
C 1.10247335 -0.87610800 0.60493193 
C 0.51598410 -1.66835200 -0.59479735 
C -0.90736343 -1.59973182 0.01956872 
C -0.33495737 -0.77752925 1.24159762 
C -0.91175623 0.61196849 1.41344814 
C -0.43789142 -1.55357421 2.54822306 
H -4.01121224 -0.50377932 -1.20012888 
H -3.73568659 -1.62158178 0.16248215 
H -2.11403941 0.28145934 -2.32218583 
H 0.43742150 0.94142357 -1.40172873 
H 1.95658769 1.02593385 1.22207800 
H 2.90038945 0.18710687 0.00805971 
H 1.76420398 -1.51113231 1.22820633 
H 0.90580486 -2.68550220 -0.69344122 
H 0.62145156 -1.18743250 -1.57139583 
H -1.27407657 -2.59860347 0.33216809 
H -0.93306082 1.17508893 0.47267477 
H -0.33165996 1.19942881 2.13623964 
H -1.94665192 0.56987271 1.77847024 
H 0.11370810 -1.04958852 3.35161844 
H -0.03415452 -2.56857268 2.46148716 
H -1.48051055 -1.64482396 2.87591125 
O 2.62485935 2.90369726 -0.30568811 
O 1.67083739 2.45537048 -1.00899336 
O -1.42210555 -0.14588582 -1.76423713 
Vibrational frequencies (in cm-1) 
 33.1  40.2  74.2 103.6 149.9 168.0 187.4 204.9 220.7 228.8 268.8 307.6 342.1 374.0 
397.2 415.3 431.3 445.3 535.9 560.4 587.4 624.6 682.3 729.7 757.3 824.5 833.0 923.2 
927.7 982.6 996.2 998.3 1009.4 1018.0 1038.3 1042.6 1056.4 1072.8 1111.6 1126.3 1151.6 
1165.4 1191.3 1203.6 1214.6 1234.7 1242.1 1253.8 1273.2 1286.2 1287.3 1295.0 1299.0 
1303.0 1309.2 1327.7 1339.3 1361.6 1376.1 1387.1 1405.4 1409.5 1437.6 1591.7 1857.9 
2619.6 2671.5 2674.5 2677.3 2678.6 2681.1 2690.3 2711.9 2717.6 2722.0 2732.9 2763.6 
2780.5 2782.4 2789.4 2808.4  
 
 
name= MIN142 
energy (in kcal/mol)= -22.021373 
ZPE (in kcal/mol)= 142.822 
G (in kcal/mol)= 116.129 
Geometry 
C -0.10274418 -1.99139090 -1.15351445 
C 1.25752317 -1.60700962 -0.67434840 
C -1.84816369 1.03606962 -0.22685261 
C -0.42714417 0.95339170 0.01556804 
C 0.22127696 1.46763274 1.29286537 
C 2.65949270 0.11563137 0.41683235 
C 1.43461072 -0.78329957 0.60637003 
C 0.18219689 -0.03125567 1.02989779 
C -0.59239218 2.08899785 2.39440746 
C -0.70879537 -0.87087900 1.91504871 
H -0.53921408 -1.17398744 -1.76410874 
H -0.81043037 -2.20961808 -0.35014997 
126 
 
H -0.05563898 -2.86932598 -1.81643294 
H -2.58339430 1.22391788 0.54189456 
H 0.15194479 1.09193532 -0.92596753 
H 2.50278063 0.86406724 -0.36877323 
H 1.18105431 1.99246701 1.16958381 
H 3.53256067 -0.48113536 0.10393036 
H 2.93312661 0.63129356 1.34273933 
H 1.68719361 -1.52558985 1.41446687 
H -0.06051131 2.02421980 3.35487189 
H -1.56811667 1.61374999 2.54052823 
H -0.77479633 3.15451794 2.19461092 
H -0.34270001 -0.84984271 2.95281095 
H -0.73323383 -1.92437060 1.60570137 
H -1.74689756 -0.52285849 1.93389203 
O -1.62895579 0.69538553 -2.39013653 
O -2.38073377 0.92081578 -1.40637481 
O 2.24201874 -1.96509886 -1.27428955 
Vibrational frequencies (in cm-1) 
-22.3  68.2  71.9  94.2 125.9 144.9 176.0 180.5 196.5 209.8 232.7 235.5 259.4 308.9 
318.4 350.6 397.6 448.3 475.3 523.3 538.7 572.9 643.7 703.2 732.7 822.5 855.9 861.6 
952.6 979.6 1009.8 1016.6 1043.0 1049.3 1051.4 1076.0 1096.2 1100.5 1105.4 1131.4 
1144.8 1220.0 1222.5 1238.6 1239.7 1253.4 1256.2 1265.8 1268.5 1284.9 1287.8 1292.7 
1295.5 1302.5 1307.8 1318.7 1367.2 1376.0 1383.0 1399.4 1402.4 1406.9 1502.1 1603.9 
1836.1 2628.1 2657.1 2664.7 2670.9 2672.5 2672.9 2674.1 2676.4 2688.2 2690.9 2727.2 
2735.4 2773.1 2776.2 2779.2 2781.0  
 
 
name= MIN143 
energy (in kcal/mol)= -22.967423 
ZPE (in kcal/mol)= 143.84 
G (in kcal/mol)= 116.181 
Geometry 
C -3.40141958 -0.36241444 -0.85425079 
C -1.93846874 -0.35193589 -1.16985342 
C -1.27724017 0.96196500 -1.17981715 
C 0.02984760 1.21657273 -1.02725931 
C 1.14880459 0.26492500 -0.82507955 
C 1.08562543 -0.52022595 0.47553033 
C 1.44955627 0.34921783 1.63132250 
C 0.58087699 0.81766095 2.53727354 
C 1.03164112 1.68660167 3.66581340 
C -0.88257086 0.52009432 2.50861155 
H -3.76802183 -1.38675847 -0.67391096 
H -3.98763226 0.03904201 -1.69528477 
H -3.64405661 0.23773317 0.03216529 
H -1.97164947 1.79957740 -1.30890171 
H 0.36260184 2.26709427 -1.02611721 
H 0.24558787 -1.25253336 -1.84798374 
H 2.14859113 0.74271743 -0.94344609 
H 1.81131162 -1.37745253 0.39484194 
H 0.09882567 -1.00569912 0.60572980 
H 2.51144161 0.58446686 1.69558654 
H 0.75105134 1.25400175 4.63709421 
H 0.57105325 2.68274032 3.60599685 
H 2.11970688 1.83448175 3.68311937 
H -1.31752447 0.72696167 1.52133469 
H -1.07128339 -0.54023045 2.73697833 
H -1.44943553 1.11005009 3.23948532 
O 2.07079983 -1.62191598 -1.84869744 
O 1.14739252 -0.69663780 -2.01388408 
O -1.36337666 -1.39322212 -1.42241314 
Vibrational frequencies (in cm-1) 
 29.7  41.3  61.5  80.5 100.6 102.7 109.7 132.7 157.4 174.9 191.0 278.2 304.3 319.4 
369.5 383.7 420.0 455.4 482.6 496.2 569.0 580.1 658.4 736.5 816.2 860.0 870.8 932.7 
934.6 957.9 987.9 998.3 1010.8 1025.5 1048.3 1063.2 1072.2 1089.5 1115.1 1138.2 1184.4 
127 
 
1191.2 1236.7 1250.1 1261.2 1268.5 1276.5 1279.2 1280.3 1287.0 1288.8 1292.2 1298.6 
1310.0 1336.0 1367.1 1374.8 1375.2 1380.7 1399.6 1412.1 1418.3 1801.3 1844.0 1873.1 
2571.8 2621.3 2661.0 2667.6 2669.5 2672.0 2672.9 2676.2 2686.8 2714.9 2724.8 2743.4 
2756.9 2777.0 2778.0 2780.2  
 
 
name= MIN144 
energy (in kcal/mol)= -25.058452 
ZPE (in kcal/mol)= 146.347 
G (in kcal/mol)= 123.463 
Geometry 
C -2.24169127 -0.21674964 0.34150546 
C -0.74542590 -0.13175275 0.22796674 
C -0.18480627 1.32339393 0.14101618 
C 1.31828989 1.16777980 0.48588733 
C 1.47452667 -0.35722919 0.71524861 
C 1.34956413 -1.03300951 -0.67407849 
C -0.15198470 -0.86320741 -1.01823281 
C 0.11035564 -0.73770558 1.39702364 
C -0.11128035 -0.06396487 2.74949504 
C -0.07568120 -2.24041265 1.59798640 
H -2.72710615 0.22253895 -0.54365544 
H -2.61640706 0.32110828 1.22097487 
H -2.58601803 -1.25510930 0.42351425 
H -0.72439118 2.03593553 0.79245329 
H 1.60071818 1.74604615 1.37575799 
H 1.95716604 1.53180120 -0.33360495 
H 2.36729413 -0.63982008 1.27568517 
H 1.64879328 -2.08933590 -0.64185091 
H 1.99087056 -0.55318378 -1.42930577 
H -0.66945349 -1.81264812 -1.25187127 
H -1.12699250 -0.25253700 3.11813925 
H 0.02131544 1.02124718 2.72090417 
H 0.59009569 -0.45208452 3.49765925 
H 0.70417556 -2.64437731 2.25437049 
H -0.03707435 -2.81113905 0.66586897 
H -1.04516507 -2.45743115 2.06277871 
O 0.26626806 1.11857387 -2.09963667 
O -0.40759952 1.88315565 -1.13781371 
O -0.37388612 -0.12362534 -2.20218234 
Vibrational frequencies (in cm-1) 
111.3 149.2 156.3 169.1 206.0 207.9 228.3 258.5 307.3 327.4 396.8 397.3 434.1 487.6 
500.7 522.1 525.4 586.5 625.0 672.6 724.8 809.9 834.6 865.9 893.2 907.3 943.1 954.7 
955.5 1000.3 1007.5 1012.4 1018.3 1023.4 1055.5 1073.9 1107.2 1122.1 1122.5 1127.6 
1140.9 1158.6 1169.0 1182.9 1210.1 1226.8 1229.3 1259.5 1264.0 1288.7 1292.1 1293.0 
1293.8 1298.1 1304.3 1305.8 1309.1 1325.8 1332.1 1334.5 1339.5 1352.4 1396.7 1409.8 
1418.8 2671.8 2672.2 2672.9 2675.6 2676.0 2676.6 2678.2 2680.3 2699.5 2700.5 2749.5 
2753.3 2754.9 2780.4 2781.6 2783.3  
 
 
name= MIN145 
energy (in kcal/mol)= -22.755179 
ZPE (in kcal/mol)= 144.049 
G (in kcal/mol)= 117.597 
Geometry 
C -2.87487544 0.21329122 -0.12969944 
C -1.43577680 -0.23830775 -0.29105959 
C -0.37838698 0.91422152 -0.30593707 
C 0.75102513 0.47727353 0.57133014 
C 1.88110664 1.16424040 0.75510284 
C 2.19293169 2.47098123 0.11786692 
C -0.97573428 -1.25865932 0.75135955 
C 0.46497072 -0.87537010 1.18795743 
C 0.55489374 -0.80106156 2.71702990 
C 1.46661948 -1.90678298 0.65120230 
128 
 
H -3.15935078 0.92099700 -0.92181473 
H -3.04324640 0.69988694 0.83691188 
H -3.56592440 -0.63761846 -0.20348430 
H -0.78203957 1.91391499 -0.06264396 
H -0.10952420 -0.02803715 3.11856438 
H 2.36189906 3.25263350 0.87249776 
H 2.67188843 0.77775410 1.40124828 
H 3.10893881 2.39934842 -0.48993646 
H 1.40174029 2.82792635 -0.55536217 
H -1.00752050 -2.27844671 0.32747528 
H -1.65849007 -1.27740225 1.61662120 
H 1.57149267 -0.55838595 3.04613958 
H 0.28060960 -1.75514050 3.17913193 
H 1.26648372 -2.90578669 1.05069254 
H 2.49605014 -1.64235709 0.91437148 
H 1.41558323 -1.96528521 -0.44435911 
O -0.11119682 -0.34184494 -2.13445965 
O 0.00634666 0.99529648 -1.67547030 
O -1.35831529 -0.78733556 -1.61375555 
Vibrational frequencies (in cm-1) 
 15.4  33.0  58.8 138.4 154.4 168.0 179.5 198.6 199.6 240.2 275.9 292.8 309.4 337.4 
373.0 414.5 431.8 524.3 538.9 569.3 635.3 679.4 732.3 832.3 876.9 895.2 908.7 933.8 
943.8 965.8 982.8 986.1 992.5 1010.4 1029.4 1066.1 1079.9 1083.4 1096.7 1139.1 1171.3 
1189.2 1206.5 1240.7 1251.8 1254.8 1271.7 1276.2 1277.0 1284.0 1285.5 1287.6 1293.9 
1295.2 1297.4 1305.1 1306.7 1326.0 1366.3 1375.2 1395.6 1398.6 1400.1 1408.6 1887.2 
2666.7 2667.1 2670.7 2672.7 2673.8 2677.3 2679.3 2680.3 2682.6 2700.0 2747.2 2748.2 
2778.8 2780.3 2780.8 2782.7  
 
 
name= MIN146 
energy (in kcal/mol)= -20.53886 
ZPE (in kcal/mol)= 141.858 
G (in kcal/mol)= 112.36 
Geometry 
C -3.42917483 -0.51438382 0.34841661 
C -1.03811976 -0.53076142 0.35577533 
C -0.85533268 0.80045569 0.35473432 
C 0.38938935 1.55027908 0.69742771 
C 1.32553223 1.69939500 -0.53487879 
C 2.03272646 0.42970872 -0.97267645 
C -0.11551988 -1.55321645 0.65454964 
C 0.64798072 -2.46283663 0.90531279 
C 1.14972564 0.96906534 1.89137464 
C 1.55994160 -3.51843928 1.20370293 
H -3.31157229 0.42711632 0.88846587 
H -3.91038819 -1.25840104 0.99683731 
H -4.00701923 -0.36555050 -0.57145971 
H -1.68228073 1.45599792 0.07102133 
H 0.07976728 2.59572147 0.98234580 
H -0.71629558 0.98728263 -1.98957152 
H 2.07051492 2.50902117 -0.32638131 
H 2.81504593 0.13250791 -0.26800229 
H 2.49542183 0.56907792 -1.96036395 
H 1.33141743 -0.40995632 -1.07131991 
H 0.48834924 0.85709529 2.75857769 
H 1.56362032 -0.02195918 1.67297369 
H 1.98208439 1.61612468 2.18808409 
H 2.28986851 -3.67700495 0.38664346 
H 1.03745002 -4.48206533 1.35867226 
H 2.14249874 -3.31679157 2.12245589 
O 0.58554563 2.29767333 -1.59255822 
O 0.08326393 1.31039856 -2.47529808 
O -2.21233275 -1.11792189 -0.06873258 
Vibrational frequencies (in cm-1) 
129 
 
-138.2  14.6  24.4  40.4  45.5  81.3  88.3 139.6 161.8 174.3 192.7 202.0 252.0 265.8 
289.8 315.6 328.7 345.7 381.2 413.5 431.5 499.7 575.9 635.4 662.4 702.7 757.3 851.6 
924.5 967.0 994.0 1008.5 1052.3 1053.4 1055.5 1057.3 1059.3 1077.2 1123.4 1145.9 1161.7 
1189.3 1206.3 1238.6 1258.0 1258.8 1259.2 1282.5 1287.2 1291.4 1295.9 1296.6 1299.3 
1308.3 1311.8 1319.8 1348.3 1381.5 1382.9 1394.4 1399.1 1406.1 1478.3 1867.9 2564.2 
2648.6 2654.0 2657.8 2659.0 2660.4 2667.0 2676.2 2680.0 2684.4 2690.2 2741.0 2744.2 
2775.8 2781.7 2782.2 2848.7  
 
 
name= MIN147 
energy (in kcal/mol)= -21.701381 
ZPE (in kcal/mol)= 143.075 
G (in kcal/mol)= 116.267 
Geometry 
C -2.89775860 -0.59515660 -0.88030382 
C -1.45524260 -0.94455083 -0.87516378 
C 0.29701739 1.76340910 -0.66286113 
C 1.15996450 0.58759200 -0.31249274 
C 0.54570111 -0.31942156 0.71935197 
C 0.59233584 -1.80685744 0.47671334 
C -0.75010690 -1.10186729 0.37932253 
C 0.64028601 0.15448185 2.16850433 
C 2.09448022 0.42427208 2.56876799 
C -0.22048397 1.40144103 2.39695393 
H -3.09830025 0.30096079 -0.26954584 
H -3.50350418 -1.41362455 -0.45310942 
H -3.29908729 -0.39607662 -1.88650764 
H -0.78476880 1.66404890 -0.50897794 
H 2.16751792 0.92911798 0.01307616 
H 1.37874836 0.02312680 -1.26141423 
H 0.25073095 -0.65998260 2.83384977 
H 0.76497243 -2.49730260 1.29701679 
H 1.06204140 -2.19359393 -0.43321304 
H -1.44017227 -1.25520651 1.22767402 
H 2.49022309 1.32906349 2.09203685 
H 2.74635973 -0.41191611 2.29027218 
H 2.18299608 0.56769829 3.65165147 
H -0.23692998 1.67719341 3.45811742 
H -1.25628452 1.23786989 2.08411385 
H 0.16533243 2.26957198 1.84890936 
O 0.20383101 -1.41416021 -2.27637062 
O 0.76179389 2.78022877 -1.11642178 
O -1.00403213 -1.10534802 -2.08843583 
Vibrational frequencies (in cm-1) 
 37.6  48.8  62.4  97.4 104.4 109.5 154.4 176.9 191.9 200.3 236.9 268.2 298.6 305.4 
323.4 342.4 392.4 423.1 486.5 495.3 543.8 610.9 683.0 771.4 790.1 830.3 864.3 958.8 
971.5 979.6 986.9 1003.1 1013.4 1015.8 1044.8 1064.4 1086.9 1109.6 1129.2 1144.4 1168.7 
1179.9 1184.1 1194.7 1258.2 1259.7 1264.7 1282.6 1286.9 1295.8 1297.6 1301.7 1306.6 
1309.8 1312.2 1336.5 1350.9 1377.4 1380.6 1398.6 1400.7 1424.7 1481.2 1627.7 1834.6 
2600.6 2650.8 2654.2 2660.6 2666.0 2670.5 2677.5 2680.7 2687.2 2699.3 2719.9 2738.0 
2770.7 2772.1 2779.4 2781.1  
 
 
name= MIN148 
energy (in kcal/mol)= -20.659224 
ZPE (in kcal/mol)= 142.068 
G (in kcal/mol)= 114.482 
Geometry 
C -2.57208695 -0.10380893 -0.57597570 
C -1.08174742 -0.10777121 -0.70450116 
C -0.49410190 1.27019262 -0.63205252 
C 0.47268627 1.69202039 -1.68389483 
C 1.58032365 -0.24685588 0.88249300 
C 1.14053420 -1.31918472 -0.06047545 
C -0.32685565 -1.30882710 -0.35914759 
130 
 
C 1.13090463 -0.09496989 2.13619274 
C 1.63113479 1.01232115 3.00455702 
C 0.09178358 -0.96889708 2.75401541 
H -3.05006759 0.45809612 -1.39311182 
H -2.87335207 0.39712772 0.36334659 
H -3.01344851 -1.10730945 -0.56084195 
H 0.05140919 1.57976388 -2.69659646 
H 0.77798618 2.74018164 -1.55472777 
H 1.38352167 1.07106125 -1.67161793 
H 2.33520432 0.42505123 0.47893333 
H 1.44562887 -2.31160002 0.34332147 
H 1.70291962 -1.23116863 -1.02947773 
H -0.87544959 -2.17498404 0.02082809 
H 0.81007670 1.69727915 3.26982109 
H 2.40518921 1.62054460 2.51789206 
H 2.05836711 0.62872760 3.94092745 
H 0.12285337 -0.94924217 3.85098058 
H 0.19332971 -2.01724517 2.44448383 
H -0.91393737 -0.63337615 2.45355359 
O 0.21469445 -0.80381884 -2.65090872 
O -0.85322207 2.01378497 0.24781175 
O -0.68325806 -1.07966234 -1.86508191 
Vibrational frequencies (in cm-1) 
 22.0  54.6  62.6  76.9 105.1 112.3 120.2 139.2 168.9 191.8 211.8 234.8 275.9 286.2 
296.6 314.3 396.2 436.4 471.2 480.4 555.8 563.3 620.4 629.8 667.8 700.0 799.6 883.0 
922.8 977.9 993.3 996.0 1021.0 1026.0 1044.1 1055.6 1067.4 1082.8 1116.0 1143.4 1144.8 
1195.1 1215.1 1249.5 1253.8 1268.6 1270.5 1273.2 1275.2 1278.9 1282.5 1284.7 1286.2 
1289.8 1303.2 1346.8 1365.3 1378.4 1382.6 1398.8 1400.6 1418.8 1507.8 1841.2 1870.8 
2620.8 2652.1 2654.0 2666.8 2669.3 2671.9 2672.9 2674.3 2677.9 2717.5 2731.0 2756.3 
2773.9 2775.9 2777.8 2780.0  
 
 
name= MIN149 
energy (in kcal/mol)= -22.73392 
ZPE (in kcal/mol)= 145.185 
G (in kcal/mol)= 118.671 
Geometry 
C -1.59765449 -1.37404188 -2.02140057 
C -0.27096493 -0.79926226 -1.57749588 
C -0.23035916 0.76771688 -1.47302283 
C 0.13228199 1.10832097 -0.02378179 
C 0.08638941 -0.18467994 0.73421874 
C -0.09640911 -0.34074146 2.04623385 
C 0.22941877 -1.33006420 -0.22509548 
C -0.33819893 0.77594570 3.01596904 
C -1.77970587 0.66257989 3.53794559 
C 0.66346048 0.69147677 4.17518384 
H -1.92490124 -0.94554267 -2.97879029 
H -1.53671674 -2.46168370 -2.16296462 
H -2.38169147 -1.17947133 -1.27790747 
H -1.14209082 1.27339188 -1.83332948 
H -0.54586549 1.87060366 0.39707869 
H 1.15170852 1.54842355 0.02632743 
H -0.21662606 1.76963621 2.51857349 
H 1.29392003 -1.63809876 -0.30688973 
H -0.10747203 -1.33265293 2.49651774 
H -0.31715881 -2.23022485 0.10038561 
H -1.93860944 -0.27892954 4.07454386 
H -2.50059162 0.69595712 2.71364499 
H -2.01804388 1.47984099 4.22552873 
H 1.69441220 0.75151294 3.80876296 
H 0.56359768 -0.24878827 4.72742603 
H 0.51350251 1.50997209 4.88701158 
O 1.59284842 -0.01131540 -2.54574532 
O 0.78204629 1.15360906 -2.39144801 
131 
 
O 0.66541666 -1.07893574 -2.62165300 
Vibrational frequencies (in cm-1) 
 13.0  40.3  77.0 113.9 132.3 150.5 156.5 174.3 217.0 255.3 294.4 322.8 374.3 392.9 
429.7 465.2 474.9 507.8 564.4 632.8 651.9 715.4 842.7 851.5 910.9 923.1 951.2 958.8 
967.6 979.7 981.2 986.9 1000.7 1015.5 1030.7 1063.3 1108.0 1132.4 1144.4 1162.5 1168.2 
1170.9 1194.9 1248.9 1253.7 1260.6 1275.4 1280.0 1282.3 1286.9 1296.0 1297.7 1298.5 
1302.0 1304.6 1306.0 1308.3 1320.3 1326.0 1342.3 1383.6 1393.3 1398.0 1405.5 1897.6 
2660.1 2664.1 2672.2 2674.3 2675.2 2678.6 2679.7 2682.4 2701.8 2706.0 2743.4 2746.4 
2758.9 2780.5 2782.1 2783.7  
 
 
name= MIN150 
energy (in kcal/mol)= -21.274482 
ZPE (in kcal/mol)= 144.701 
G (in kcal/mol)= 119.101 
Geometry 
C -2.64230401 -1.01383046 -0.90829727 
C -1.18804200 -1.02075744 -0.77236019 
C -0.11988595 1.06982470 -0.68053748 
C 1.30785931 0.93075937 -0.30256906 
C 1.61607557 -0.28769190 0.58754940 
C 1.10178257 -1.61290687 -0.01486040 
C -0.38269026 -1.77275646 -0.02381300 
C 1.19745482 -0.11127747 2.06958974 
C -0.23466937 0.37735548 2.28542334 
C 2.16430627 0.85653399 2.76933169 
H -2.95717231 -0.40629059 -1.79168282 
H -3.14155614 -0.56519429 -0.03493790 
H -3.06264090 -2.01875526 -1.05780485 
H -0.38352963 1.40147357 1.92377721 
H 1.63989652 1.85781981 0.22245985 
H 1.92876166 0.88078480 -1.22725399 
H 2.74059372 -0.37723698 0.59672891 
H 1.56476248 -2.45453550 0.54524033 
H 1.49659261 -1.72055225 -1.04993642 
H -0.78134166 -2.55943947 0.61490519 
H -0.97009367 -0.26206283 1.78569023 
H -0.48917151 0.37872281 3.35241858 
H 1.29495754 -1.11544716 2.55703417 
H 2.08939668 1.87049301 2.36181254 
H 3.20530590 0.53262223 2.67840550 
H 1.93898981 0.92587574 3.84020258 
O -1.15411275 0.37412758 -2.62253829 
O -0.92805905 1.89840220 -0.43641387 
O -0.44671129 -0.07778246 -1.65432612 
Vibrational frequencies (in cm-1) 
 48.6  57.7  74.3  88.9 128.2 164.6 180.3 217.4 238.7 262.4 279.6 303.9 308.9 319.6 
359.7 410.5 446.7 480.6 523.5 552.8 628.0 656.6 735.7 773.4 816.7 842.8 903.9 910.8 
946.1 977.7 985.5 995.0 1007.4 1012.9 1032.9 1068.1 1085.7 1108.9 1151.5 1157.2 1184.6 
1195.6 1209.3 1250.7 1251.8 1259.8 1264.6 1270.4 1286.1 1294.5 1295.5 1302.0 1304.1 
1311.6 1315.3 1324.5 1326.3 1342.9 1372.6 1383.6 1394.0 1405.6 1410.8 1903.7 1931.7 
2616.2 2641.0 2651.0 2667.9 2668.9 2669.1 2672.4 2675.1 2679.7 2701.5 2723.6 2735.0 
2752.1 2765.6 2781.1 2784.1  
 
 
name= MIN151 
energy (in kcal/mol)= -21.494556 
ZPE (in kcal/mol)= 145.068 
G (in kcal/mol)= 120.174 
Geometry 
C -2.49632239 -0.57996039 -0.73954672 
C -0.96998982 -0.57494651 -0.74623184 
C -0.37608294 0.86930041 -0.73505817 
C 0.72480912 1.09291832 0.31148368 
C 0.30835443 0.45418080 1.66005997 
132 
 
C 1.32831397 0.78130149 2.75342462 
C -0.43306718 -1.47644408 0.31086107 
C 0.13764449 -1.02812297 1.43629508 
C 0.98874053 2.59477855 0.42802091 
C 0.59699357 -1.97590874 2.48961796 
H -2.90162878 0.04041800 -1.54960901 
H -2.89025410 -0.21010369 0.21314439 
H -2.88711266 -1.59563441 -0.88768010 
H -1.16559924 1.64608440 -0.68094407 
H 1.65775378 0.58722586 -0.04547254 
H 1.05815169 0.31867112 3.70910137 
H -0.68322672 0.87524457 1.96872868 
H 2.33273259 0.43606691 2.48366380 
H 1.38743750 1.86145248 2.93257940 
H -0.54910417 -2.53585040 0.09468993 
H 0.16342966 3.12028953 0.91903423 
H 1.12869333 3.04405719 -0.56501395 
H 1.90186511 2.79999251 0.99830654 
H 0.10449871 -1.77535753 3.45186260 
H 1.68291251 -1.90151947 2.65104678 
H 0.38666428 -3.02422869 2.23412794 
O 0.52403477 -0.30442063 -2.42235326 
O 0.17262718 1.01992899 -2.04364965 
O -0.59956006 -1.07796907 -2.04494788 
Vibrational frequencies (in cm-1) 
 41.2  73.1 113.5 142.8 144.8 187.8 202.4 205.3 251.3 284.5 304.4 310.4 347.3 352.6 
399.1 409.2 445.5 476.9 533.4 600.8 614.9 674.0 717.1 847.8 874.5 909.8 922.8 930.7 
968.3 995.7 1001.7 1018.3 1039.7 1050.3 1060.8 1095.4 1101.8 1120.0 1148.7 1169.8 
1174.0 1190.0 1199.6 1243.3 1250.9 1265.2 1276.8 1282.4 1286.8 1287.7 1289.0 1294.0 
1296.7 1299.8 1301.1 1307.8 1309.2 1316.6 1330.6 1371.6 1392.8 1395.9 1402.1 1412.7 
1860.6 2668.7 2670.7 2671.2 2671.6 2672.2 2673.8 2675.1 2679.7 2683.8 2693.4 2711.1 
2759.7 2778.1 2779.7 2780.6 2781.1  
 
 
name= MIN152 
energy (in kcal/mol)= -19.059401 
ZPE (in kcal/mol)= 143.067 
G (in kcal/mol)= 116.238 
Geometry 
C -2.14099228 -0.98003092 -1.13245288 
C -0.66075203 -0.96779080 -1.09538523 
C 0.36566008 1.76200866 -1.10230337 
C 0.20664849 1.61287923 0.39308937 
C 0.45366181 0.23017418 0.95596283 
C 1.50288401 -0.65292221 0.33166307 
C 0.04437642 -1.03142255 0.17280237 
C 0.21382531 0.22209132 2.46904687 
C -1.29541005 0.22115930 2.75398275 
C 0.86876352 -0.96024417 3.19123493 
H -2.55656998 -0.90427842 -2.15005956 
H -2.55257933 -0.13027094 -0.55751895 
H -2.54945037 -1.89894565 -0.68083078 
H 1.21508887 1.26617526 -1.59401857 
H -0.81100337 1.96041466 0.68349699 
H 0.90480788 2.33647475 0.87476121 
H 0.65705173 1.16026843 2.89360118 
H 2.14744903 -1.27921464 0.94299406 
H 2.07422931 -0.31232871 -0.53522886 
H -0.31278280 -1.88031699 0.78524558 
H -1.78882449 -0.64427267 2.29899176 
H -1.78383864 1.12154628 2.36625252 
H -1.49490186 0.18334707 3.83073467 
H 0.65994706 -0.92389687 4.26720001 
H 1.95889311 -0.94939368 3.07604035 
H 0.50004096 -1.92392293 2.82504381 
133 
 
O 1.11576609 -0.89653001 -2.41622731 
O -0.41688086 2.43563368 -1.72632561 
O -0.13820537 -0.93496675 -2.28920691 
Vibrational frequencies (in cm-1) 
 38.5  54.0  64.0  89.4  96.9 103.8 155.9 158.5 190.1 211.3 231.7 268.0 286.4 317.3 
335.5 345.1 409.9 442.9 459.1 496.1 564.7 579.7 678.7 759.4 808.4 829.7 895.2 952.1 
971.5 980.5 1002.2 1010.0 1013.4 1025.4 1042.7 1047.6 1090.0 1103.1 1118.9 1162.3 
1170.0 1179.2 1194.4 1210.3 1234.4 1255.8 1261.4 1262.4 1273.4 1279.8 1293.2 1298.8 
1305.0 1306.7 1313.8 1326.9 1355.3 1374.9 1377.4 1399.9 1405.5 1414.5 1505.9 1624.7 
1829.0 2624.4 2648.9 2653.4 2661.1 2669.5 2673.1 2675.4 2677.2 2684.6 2701.1 2729.3 
2731.2 2770.1 2772.8 2780.2 2782.1  
 
 
name= MIN153 
energy (in kcal/mol)= -23.678471 
ZPE (in kcal/mol)= 148.109 
G (in kcal/mol)= 124.783 
Geometry 
C -2.16209814 -0.31442964 -0.66157026 
C -0.63878752 -0.24359713 -0.59412542 
C -0.14459339 1.23979278 -0.50734520 
C 1.13979950 1.52415862 0.28090499 
C 1.56477824 0.37507227 1.20171840 
C 1.53071510 -0.93259982 0.38350825 
C 0.01486637 -1.23282733 0.38162344 
C -0.31367026 -1.06324375 1.89061623 
C -1.77869315 -0.95432206 2.28247986 
C 0.52436790 0.16256970 2.32935693 
H -2.52064885 0.09594392 -1.61885926 
H -2.64378454 0.25472820 0.13885552 
H -2.51946738 -1.34890278 -0.60459515 
H -0.96169447 1.92785922 -0.21167352 
H 1.02506665 2.45632936 0.86438922 
H 1.95802726 1.73269417 -0.44298560 
H 2.57032088 0.57394708 1.61902000 
H 2.10650849 -1.73603620 0.86468179 
H 1.94335874 -0.81541408 -0.63020834 
H -0.21138305 -2.26441118 0.04492250 
H -2.37907486 -1.73716192 1.80392935 
H -2.21255163 0.01539318 2.01736044 
H 0.09991492 -1.97155372 2.40163530 
H -1.89956954 -1.06958388 3.36727294 
H 1.01313728 -0.01930873 3.29704138 
H -0.10603731 1.05301281 2.46900824 
O 0.62252969 0.36173635 -2.41363298 
O 0.08448003 1.55685689 -1.88465986 
O -0.22879870 -0.66369586 -1.91700264 
Vibrational frequencies (in cm-1) 
 43.4  88.2 160.9 191.8 219.8 236.1 251.9 307.7 333.7 347.1 378.1 423.8 457.3 472.4 
480.2 549.3 612.8 684.8 703.2 752.4 812.3 872.6 895.0 907.1 929.7 949.2 962.4 965.1 
981.2 999.6 1012.2 1038.8 1063.9 1067.5 1071.3 1106.4 1118.5 1135.2 1146.1 1161.8 
1168.1 1189.3 1205.1 1213.7 1223.6 1235.6 1251.8 1258.9 1274.7 1285.0 1286.1 1297.4 
1299.4 1301.1 1319.3 1321.8 1323.8 1329.0 1341.7 1350.0 1359.2 1366.5 1383.1 1391.8 
1404.3 2655.2 2665.1 2667.2 2673.6 2675.4 2677.6 2678.4 2693.4 2699.3 2718.4 2723.0 
2738.4 2754.3 2756.0 2776.9 2780.4  
 
 
name= MIN154 
energy (in kcal/mol)= -21.435869 
ZPE (in kcal/mol)= 146.167 
G (in kcal/mol)= 122.406 
Geometry 
C -2.84100812 -0.21322779 0.65918151 
C -1.35038918 -0.21110222 0.65961265 
C -0.73174204 1.15831950 0.66843789 
134 
 
C 0.79863271 1.15987111 0.76666097 
C 1.42270767 -0.03648633 0.03817252 
C 1.15990942 0.05494254 -1.47909177 
C -0.63120721 -1.33834109 0.64657771 
C 0.87123478 -1.35774451 0.64415887 
C 1.35015967 -1.50769611 2.10286330 
C 1.38672011 -2.57045668 -0.15067181 
H -3.23709241 0.48317973 -0.09796278 
H -3.24124831 0.10254868 1.63316438 
H -3.26360133 -1.20190466 0.43849910 
H -1.17719255 1.78849621 1.47957382 
H 1.11048848 1.16295593 1.82733413 
H 1.18764048 2.10742277 0.33673977 
H 2.52623714 -0.01346600 0.20477817 
H 0.52708965 -0.77385523 -1.84108127 
H 2.10198378 0.06287813 -2.05772123 
H -1.10348560 -2.31734488 0.65402050 
H 1.03614075 -2.46968222 2.52250710 
H 0.93020050 -0.72769577 2.74674606 
H 2.44058117 -1.45436558 2.17287708 
H 0.94656940 -2.62372621 -1.15178700 
H 1.13793436 -3.51024832 0.35530515 
H 2.47525354 -2.53723573 -0.26263321 
O -0.80702432 1.21564621 -1.64924053 
O -1.11886547 1.90702715 -0.48038544 
O 0.57511731 1.28996056 -1.86510015 
Vibrational frequencies (in cm-1) 
 75.8 115.1 125.9 143.4 176.1 191.7 218.6 264.1 296.7 309.1 326.9 364.2 386.3 412.1 
451.1 468.4 479.9 517.0 558.0 587.9 677.3 747.6 805.6 825.4 886.6 922.6 926.8 948.2 
970.0 984.5 986.8 1010.8 1027.5 1038.7 1060.4 1071.0 1084.3 1108.0 1136.0 1158.6 1181.2 
1193.4 1203.0 1231.5 1240.2 1247.4 1276.6 1276.8 1283.7 1286.7 1293.2 1296.8 1301.0 
1302.3 1306.5 1309.2 1333.6 1346.6 1355.8 1373.7 1384.5 1398.6 1406.5 1414.8 1875.2 
2642.1 2660.2 2666.2 2672.0 2674.5 2676.0 2678.5 2680.0 2681.7 2700.9 2712.7 2739.1 
2757.2 2778.0 2780.3 2781.9  
 
 
name= MIN155 
energy (in kcal/mol)= -21.278994 
ZPE (in kcal/mol)= 146.17 
G (in kcal/mol)= 123.008 
Geometry 
C -2.19349763 -0.11031724 0.08455673 
C -0.68952107 -0.09731371 0.13038956 
C -0.04259855 1.31831362 0.18465559 
C 1.40944475 1.04237422 0.66829970 
C 1.43873173 -0.49389688 0.86881717 
C 1.43700213 -1.12594782 -0.54390768 
C 0.00639517 -0.81777174 -1.06579621 
C -0.01682910 -0.79877938 1.37068722 
C -0.34927015 -0.15260330 2.71370058 
C -0.33184332 -2.28818427 1.48854172 
H -2.57506108 0.40204239 -0.81003618 
H -2.63075856 0.39077439 0.95761132 
H -2.58923553 -1.13420935 0.06693128 
H -0.59676075 2.02283166 0.82948255 
H 1.64634429 1.58455141 1.59191376 
H 2.14202874 1.37391045 -0.08636663 
H 2.23833291 -0.84853312 1.52192612 
H 1.64055217 -2.20450555 -0.51432135 
H 2.20330535 -0.68221719 -1.20028372 
H -0.54211130 -1.70930979 -1.41418708 
H 0.22335004 -0.62220434 3.52273514 
H -1.41333922 -0.26720717 2.95268307 
H -0.12629822 0.91776001 2.74790703 
H 0.33143574 -2.77041943 2.21648914 
135 
 
H -0.22226322 -2.83133959 0.54511100 
H -1.36288072 -2.44694308 1.82757104 
O -0.58997112 1.17468200 -2.04900912 
O 0.03057520 1.96877330 -1.07858837 
O 0.15412065 0.00833866 -2.21896353 
Vibrational frequencies (in cm-1) 
 80.7 123.1 152.1 153.3 198.0 213.2 231.8 267.9 309.5 364.5 383.9 419.1 432.8 439.6 
486.2 513.2 531.7 562.7 594.2 686.5 697.2 823.4 836.0 862.5 896.7 911.3 942.9 956.0 
979.9 1004.4 1009.8 1013.9 1020.8 1037.1 1039.3 1049.0 1114.3 1118.6 1124.9 1130.7 
1147.8 1175.9 1184.8 1192.1 1213.1 1232.3 1232.6 1255.9 1263.5 1277.9 1283.7 1287.6 
1292.2 1293.0 1296.7 1303.8 1305.3 1325.8 1327.6 1335.3 1340.7 1349.4 1400.9 1409.8 
1419.0 2670.1 2672.2 2672.7 2674.3 2675.0 2675.8 2676.4 2679.9 2695.3 2696.1 2749.3 
2751.5 2753.6 2780.8 2781.5 2783.2  
 
 
name= MIN156 
energy (in kcal/mol)= -19.104305 
ZPE (in kcal/mol)= 144.106 
G (in kcal/mol)= 118.345 
Geometry 
C -2.39433012 -1.02907919 -0.56581102 
C -0.91156710 -1.00171532 -0.69872228 
C 0.36983399 2.21066393 -0.40921017 
C 1.60724364 1.42589825 -0.07374738 
C 1.44471868 0.28307535 0.93064079 
C 1.47275235 -1.11181455 0.23673133 
C -0.05503658 -1.26963173 0.46408014 
C 0.03459730 -0.09463422 1.52941033 
C -1.06522011 0.94038339 1.60138500 
C 0.22210051 -0.68987576 2.93109421 
H -2.71315829 -1.01401535 0.48706449 
H -2.82003704 -1.93928034 -1.01852653 
H -2.87284266 -0.16566781 -1.05874706 
H 0.25888318 3.19790243 0.06096203 
H 2.40126341 2.11314172 0.27843031 
H 1.99303833 0.99276525 -1.03565035 
H 2.20313807 0.39454578 1.72464137 
H 2.06764031 -1.85947584 0.76872192 
H 1.81151437 -1.12168259 -0.80684184 
H -0.33288327 -2.23910070 0.92177968 
H -1.85594857 0.64129455 2.30333369 
H -1.57096974 1.11151431 0.64404703 
H -0.67741286 1.90252907 1.95884601 
H 0.46213924 0.09282660 3.66002039 
H 1.03179955 -1.42759078 2.96519687 
H -0.68800739 -1.19403482 3.27397872 
O 0.60465356 -0.79431870 -2.32723941 
O -0.46399140 1.82712636 -1.19323323 
O -0.58546754 -0.75817840 -1.93583445 
Vibrational frequencies (in cm-1) 
-53.3  46.3  50.1 105.6 112.8 192.1 200.2 220.2 227.4 250.0 267.8 276.2 334.5 340.4 
384.8 396.0 431.7 457.2 483.1 541.5 570.1 665.0 708.3 802.6 825.7 875.1 900.5 933.6 
981.1 997.4 1003.9 1012.9 1021.1 1031.0 1044.3 1082.6 1092.0 1097.9 1106.7 1143.7 
1171.0 1193.2 1203.7 1217.1 1227.9 1261.3 1273.1 1276.1 1290.2 1292.1 1295.0 1301.3 
1303.4 1305.2 1315.8 1339.7 1345.6 1356.4 1369.0 1384.7 1398.7 1410.7 1413.0 1616.0 
1837.5 2627.1 2652.0 2655.5 2656.3 2661.6 2665.1 2674.0 2675.2 2678.9 2714.6 2718.4 
2728.1 2752.8 2771.5 2779.7 2781.8  
 
 
name= MIN157 
energy (in kcal/mol)= -19.921263 
ZPE (in kcal/mol)= 144.98 
G (in kcal/mol)= 120.708 
Geometry 
C -2.77500870 -0.58269550 0.44876143 
136 
 
C -1.27472991 -0.42828671 0.59616590 
C 0.41910087 1.40049625 0.70333025 
C 1.26003707 1.31272312 -0.51040772 
C 1.18577160 -0.03959932 -1.20972584 
C -0.24654691 -0.32924178 -1.73998308 
C -0.51604660 -1.18365297 -0.46981138 
C 1.04578774 -1.29219114 -0.26126431 
C 1.62573772 -1.23843503 1.13429541 
C 1.58895937 -2.54128275 -0.95939988 
H -3.32298166 -0.01770508 1.21450463 
H -3.08572072 -1.63097943 0.51933214 
H -3.11304934 -0.19327509 -0.52724273 
H -0.93223374 -0.69521396 1.61936893 
H 2.31524515 1.55534270 -0.25035395 
H 0.92864171 2.11001745 -1.22661273 
H 1.98587817 -0.13411632 -1.95695511 
H -0.26943955 -0.90514973 -2.66905314 
H -0.89860859 0.53953112 -1.89566050 
H -0.99105355 -2.15742454 -0.66875414 
H 1.10993124 -0.56767876 1.82524259 
H 2.67775320 -0.92331595 1.10669490 
H 1.59983261 -2.22869505 1.61194579 
H 2.68475480 -2.53465063 -0.98491036 
H 1.24066751 -2.62480850 -1.99529209 
H 1.27609165 -3.45481539 -0.44061523 
O -1.54458447 1.69328733 -0.40637806 
O 0.69807528 1.79395370 1.79501560 
O -1.08439300 1.08342518 0.62800691 
Vibrational frequencies (in cm-1) 
 39.1 115.5 141.5 147.4 172.5 185.9 193.5 236.0 257.3 278.7 283.0 355.8 379.3 393.2 
434.1 451.0 476.0 497.3 543.8 630.1 702.5 740.0 769.6 807.3 828.8 881.8 913.6 925.4 
951.7 977.5 996.4 1010.7 1018.9 1024.9 1046.4 1062.2 1071.1 1097.4 1113.4 1131.1 1159.1 
1166.4 1189.2 1206.2 1222.2 1234.4 1243.4 1272.7 1279.5 1282.6 1283.0 1283.9 1288.6 
1293.8 1299.4 1302.0 1307.8 1327.6 1343.7 1367.6 1376.0 1396.3 1407.2 1418.9 1896.3 
2639.5 2653.7 2656.3 2667.6 2674.6 2675.2 2676.0 2679.1 2681.3 2721.9 2727.9 2733.6 
2754.9 2777.0 2781.3 2785.4  
 
 
name= MIN158 
energy (in kcal/mol)= -19.540743 
ZPE (in kcal/mol)= 145.182 
G (in kcal/mol)= 119.359 
Geometry 
C -1.85979234 0.22689850 -0.42407143 
C -0.35472504 0.22623496 -0.57088839 
C 0.29984226 1.64342272 -0.55445125 
C 1.58927154 1.54368033 0.26525593 
C -0.87488136 -2.08121904 1.99324209 
C 1.78385235 0.06102008 0.62820137 
C 0.43618319 -0.66561094 0.40798138 
C -0.31156584 -0.90337227 1.68693547 
C -0.40716660 0.24006069 2.64729814 
C -0.84478372 -3.29392140 1.13087995 
H -2.18418082 0.64930762 0.53390207 
H -2.25913384 -0.79603492 -0.47758499 
H -2.33591039 0.80181323 -1.23027629 
H -0.38054337 2.44763110 -0.23124495 
H 2.44845038 1.92059945 -0.32356039 
H 1.53934204 2.17435087 1.16739476 
H -1.40470453 -2.21161937 2.93667315 
H 2.14276500 -0.06039506 1.66234835 
H 2.55826003 -0.39088329 -0.01864285 
H 0.64054422 -1.64566371 -0.09587204 
H -0.37597782 1.21370740 2.14137999 
H 0.42898211 0.22021520 3.36193133 
137 
 
H -1.33360943 0.21260550 3.23607102 
H -1.44315902 -4.11344712 1.55050672 
H 0.18003168 -3.67598825 1.00895418 
H -1.24074981 -3.09185522 0.12464674 
O -0.03131020 0.91497902 -2.67810666 
O 0.66723406 1.90049146 -1.91003687 
O -0.01098184 -0.24955852 -1.88515810 
Vibrational frequencies (in cm-1) 
 41.9  49.9  68.2  84.2 132.9 152.7 170.9 199.2 223.1 228.7 256.3 284.0 325.6 362.0 
418.8 461.2 511.5 529.8 615.6 636.4 675.6 746.5 807.6 844.0 857.7 884.1 934.6 971.7 
981.9 995.3 1009.9 1031.3 1045.7 1053.9 1077.3 1088.9 1102.3 1107.6 1136.6 1154.0 
1167.7 1177.7 1207.5 1220.6 1225.5 1242.7 1264.4 1270.7 1280.1 1283.4 1286.2 1288.0 
1289.2 1291.9 1298.1 1317.7 1325.2 1341.1 1354.9 1373.1 1383.5 1391.2 1395.9 1414.3 
1861.1 2655.3 2667.0 2670.0 2671.4 2672.7 2675.0 2676.9 2677.7 2692.1 2699.0 2746.3 
2748.3 2753.8 2778.2 2780.2 2781.1  
 
 
name= MIN159 
energy (in kcal/mol)= -19.907106 
ZPE (in kcal/mol)= 145.854 
G (in kcal/mol)= 121.558 
Geometry 
C -2.55813411 -0.22808973 0.05416027 
C -1.11585252 -0.25125168 -0.41255605 
C -0.47835641 1.15646726 -0.67354377 
C 0.93405456 1.16728192 -0.08005209 
C 1.18813425 -0.19393690 0.57303193 
C 2.42181163 -0.87616710 0.02190419 
C -0.14224755 -1.02667693 0.45848354 
C 1.07444335 -0.27169001 2.13888819 
C 1.09248077 1.01730816 2.93053225 
C -0.31787191 -0.95464861 1.99510342 
H -3.21254801 0.20832171 -0.71545164 
H -2.68463891 0.35513723 0.97200406 
H -2.92639965 -1.24474868 0.24849509 
H -1.10532322 2.00724861 -0.35991150 
H 1.06344642 1.99679424 0.63351807 
H 1.66923076 1.36502597 -0.88599501 
H 1.82957320 -0.96862925 2.55088552 
H 2.35648560 -0.99261150 -1.06872003 
H 3.32869600 -0.30049941 0.24230434 
H -0.00626455 -2.05288565 0.08455054 
H 0.29146370 1.70331247 2.63227292 
H 2.04816372 1.54387079 2.80945935 
H 0.96302203 0.81979612 4.00226710 
H -0.40134107 -1.92496826 2.48786711 
H 2.55823339 -1.87970813 0.44208468 
H -1.15085656 -0.33524976 2.33561097 
O -0.24412697 -0.10101599 -2.50689510 
O -0.43637211 1.24387644 -2.09339591 
O -1.16524018 -0.84454398 -1.72234315 
Vibrational frequencies (in cm-1) 
 41.3  60.1 137.8 163.6 179.1 186.9 215.6 240.9 279.9 294.7 313.5 361.3 390.0 416.3 
449.2 508.6 551.4 570.3 661.0 671.8 707.6 812.7 840.0 858.0 898.0 909.7 927.9 964.4 
967.4 977.8 986.5 1007.2 1048.9 1058.7 1065.2 1074.4 1109.6 1130.0 1135.7 1140.8 1158.0 
1169.6 1194.1 1204.1 1226.7 1244.1 1271.0 1277.6 1279.7 1284.2 1289.4 1291.9 1292.5 
1295.9 1298.0 1303.0 1306.5 1313.5 1321.9 1350.3 1356.3 1368.7 1392.5 1393.7 1408.5 
2660.4 2670.2 2674.0 2674.2 2676.8 2677.4 2679.5 2689.9 2704.6 2722.9 2735.0 2745.8 
2767.8 2779.8 2780.4 2781.6  
 
 
name= MIN160 
energy (in kcal/mol)= -18.634956 
ZPE (in kcal/mol)= 144.915 
G (in kcal/mol)= 119.548 
138 
 
Geometry 
C -2.76478726 0.15747477 -0.39041142 
C -1.25911919 0.10823421 -0.54548637 
C -0.53841004 1.50222809 -0.57162787 
C 0.66276285 1.39634372 0.37215474 
C 0.89265179 -0.11576090 0.57548256 
C -0.52420445 -2.21364565 0.20091037 
C -0.53307005 -0.72862338 0.52902704 
C 1.62265041 -0.49713271 1.82833489 
C 1.36923684 0.29811996 3.06565940 
C 2.46625960 -1.53431753 1.82802477 
H -3.22913124 0.73094760 -1.20609151 
H -3.06532461 0.61323602 0.55844658 
H -3.19804322 -0.85216071 -0.42885760 
H -1.19232396 2.36843678 -0.38286331 
H 0.45982753 1.91519964 1.32240580 
H 1.55429404 1.88119794 -0.06222383 
H 1.46326440 -0.49585689 -0.31292329 
H -1.53596045 -2.63441988 0.21596282 
H -0.10633664 -2.40839952 -0.79593052 
H -1.03199127 -0.57167787 1.51342455 
H 0.30099520 0.50652926 3.21022087 
H 1.89722011 1.26285088 3.02584509 
H 1.72068429 -0.21754235 3.97018188 
H 2.68285784 -2.12961127 0.95594365 
H 0.08065851 -2.77293033 0.92660722 
H 3.00560943 -1.86901567 2.69738100 
O 0.09345791 0.30809227 -2.35458031 
O -0.12602410 1.64475391 -1.92399164 
O -1.02741944 -0.41081051 -1.86003966 
Vibrational frequencies (in cm-1) 
 38.6  60.6  77.7 133.7 137.9 160.4 161.3 211.4 220.5 256.4 282.6 310.6 340.9 381.3 
450.2 475.8 525.6 543.0 558.5 597.9 620.4 675.6 716.6 849.9 871.1 881.7 927.0 964.1 
976.1 990.7 998.4 1012.3 1038.8 1053.5 1057.6 1068.5 1083.6 1096.1 1118.7 1135.3 1148.0 
1170.9 1188.3 1211.8 1221.1 1250.8 1265.2 1277.8 1283.3 1283.8 1286.0 1287.7 1292.3 
1295.1 1298.1 1313.4 1320.6 1331.3 1348.4 1368.5 1391.1 1397.4 1401.6 1403.8 1850.6 
2667.7 2668.9 2669.4 2670.0 2674.8 2676.4 2679.5 2690.3 2705.3 2712.4 2724.5 2750.9 
2778.1 2779.3 2781.1 2792.9  
 
 
name= MIN161 
energy (in kcal/mol)= -19.619836 
ZPE (in kcal/mol)= 145.967 
G (in kcal/mol)= 121.902 
Geometry 
C -2.45103789 -0.25128042 -1.20708759 
C -0.97118507 -0.13324166 -0.88615757 
C -0.43857421 1.34240617 -0.84212790 
C 0.33585102 1.54093673 0.46296344 
C 1.36351250 -0.62516884 1.46328621 
C 0.71363455 -1.62921748 0.46504232 
C -0.58428661 -0.78622219 0.43268201 
C 0.10106365 0.30149499 1.33799605 
C -0.63890964 0.63625051 2.61235324 
C 1.63807646 -1.20993921 2.83420051 
H -2.69686158 0.25039482 -2.15322740 
H -3.06972673 0.18894559 -0.41701639 
H -2.74825653 -1.30312568 -1.31872775 
H -1.21636756 2.10656577 -1.01527817 
H 0.02725628 2.46664269 0.97544889 
H 1.41246148 1.67783392 0.24092730 
H 2.27581561 -0.15141455 1.06185833 
H 0.58393724 -2.64249481 0.84911034 
H 1.23492054 -1.70179563 -0.49499096 
H -1.43128616 -1.29893335 0.90841319 
139 
 
H -1.57251693 1.17306788 2.40269782 
H -0.03182688 1.26765493 3.27289537 
H -0.90687033 -0.26356920 3.17939406 
H 2.47997153 -1.91264211 2.79959026 
H 0.77480552 -1.75956630 3.22777698 
H 1.88875425 -0.42778135 3.56044541 
O 0.86380525 0.10316824 -2.18656506 
O 0.40694915 1.43458797 -1.98116294 
O -0.29346451 -0.70028503 -2.01134507 
Vibrational frequencies (in cm-1) 
 50.0  68.9 159.4 162.7 174.3 199.1 228.9 235.2 272.1 285.6 320.5 340.2 363.1 442.1 
458.4 504.6 567.6 596.9 621.7 687.2 713.7 819.5 849.0 864.0 895.4 910.0 938.5 959.7 
963.0 981.4 983.3 1003.4 1051.0 1060.3 1071.7 1081.2 1106.4 1117.1 1133.7 1141.0 1156.6 
1168.9 1187.2 1215.7 1219.0 1239.1 1245.6 1276.4 1284.0 1285.8 1288.7 1290.9 1292.0 
1296.2 1300.5 1311.6 1315.4 1317.2 1333.7 1349.6 1359.0 1363.1 1395.5 1396.4 1405.5 
2662.0 2671.3 2674.0 2676.3 2677.8 2678.8 2680.2 2687.3 2700.8 2725.7 2738.1 2746.6 
2766.6 2780.5 2781.6 2782.6  
 
 
name= MIN162 
energy (in kcal/mol)= -16.104983 
ZPE (in kcal/mol)= 142.587 
G (in kcal/mol)= 113.723 
Geometry 
C -2.89600673 -1.19600884 -1.85440224 
C -1.60525080 -1.34353005 -1.13500037 
C 0.48759939 1.15544114 -1.00468826 
C 1.59899704 0.35156354 -0.48113317 
C 1.26005096 -0.69344648 0.55330186 
C -0.09341055 -1.34039257 0.83506706 
C -1.36177743 -1.05805437 0.15297729 
C 0.50750547 -0.35919834 1.83893602 
C -0.09969457 1.00731316 2.01290523 
C 1.04944074 -0.92115841 3.13123923 
H -3.49589966 -0.36106189 -1.46815191 
H -3.50169741 -2.11231999 -1.75691951 
H -2.74597792 -1.03486537 -2.93483110 
H -0.39627190 0.72183075 -1.45321332 
H 2.36199827 1.04706773 -0.02201868 
H 2.13674933 -0.12625926 -1.33614781 
H 2.12077686 -1.37538602 0.67193900 
H -0.04389289 -2.41020541 1.11396566 
H 0.21949445 -1.94036874 -1.54167810 
H -2.14686380 -0.66602962 0.79669144 
H 0.68194653 1.78302055 2.04078046 
H -0.67366498 1.08053189 2.94483719 
H -0.78413040 1.27043685 1.19730356 
H 1.55602223 -1.88356430 2.99761027 
H 0.24230156 -1.07894485 3.85914467 
H 1.77371479 -0.23117844 3.58540755 
O 1.43455884 3.08049707 -0.50972206 
O 0.46279613 2.44988192 -1.00784431 
O -0.65436639 -1.80938724 -1.99077176 
Vibrational frequencies (in cm-1) 
-38.6  -7.1  40.9  54.1  88.2 109.2 121.3 137.9 174.0 208.4 212.0 242.4 264.0 297.0 
342.5 394.4 429.4 439.0 468.0 493.0 537.6 566.3 678.4 706.1 760.6 789.0 827.2 883.8 
934.3 961.0 993.1 1011.4 1012.7 1019.0 1029.0 1037.1 1053.4 1063.8 1077.5 1136.7 1168.0 
1201.7 1213.2 1235.6 1255.7 1264.6 1266.6 1270.2 1272.9 1282.9 1292.7 1295.0 1298.6 
1302.3 1343.9 1349.5 1371.7 1386.0 1400.0 1405.0 1422.7 1447.1 1525.1 1598.3 1874.1 
2616.5 2662.4 2665.7 2673.6 2674.2 2676.1 2678.1 2702.8 2717.7 2723.5 2734.9 2762.0 
2776.5 2778.7 2779.2 2781.7  
 
 
name= MIN163 
energy (in kcal/mol)= -18.465637 
140 
 
ZPE (in kcal/mol)= 145.37 
G (in kcal/mol)= 119.672 
Geometry 
C -1.89449848 -0.69878859 -1.24221783 
C -0.39627693 -0.61303175 -1.03361077 
C 0.17909419 0.83882785 -1.04225920 
C 1.03398075 1.00984633 0.21116131 
C 0.08822912 -0.02153581 2.37696449 
C 0.83583860 -0.24351455 1.09058540 
C 0.10850003 -1.30759582 0.23191379 
C -0.94453532 0.79669157 2.61737369 
C -1.62299246 1.71465243 1.66475551 
C 0.59838529 -0.88842291 3.49284322 
H -2.21004722 -0.14690755 -2.13713358 
H -2.45224436 -0.30734495 -0.38282898 
H -2.20865150 -1.74225074 -1.38746186 
H -0.58567424 1.62002617 -1.18381017 
H 0.79219972 1.93413075 0.75917068 
H 2.10147105 1.10905323 -0.07497054 
H -1.37647622 0.83185925 3.62148173 
H 0.80472445 -2.12626731 -0.03773611 
H 1.85641838 -0.63286548 1.34407285 
H -0.71127520 -1.78543720 0.79365676 
H -1.07688632 2.66547121 1.56964278 
H -2.63991792 1.96573873 1.99762116 
H -1.71676515 1.28151057 0.66053257 
H -0.05938375 -0.88280842 4.37128979 
H 1.58828290 -0.55218115 3.83136499 
H 0.69356849 -1.93622942 3.17588400 
O 0.56702567 -0.16712808 -3.01802225 
O 1.05601647 0.86855227 -2.17261308 
O 0.27348109 -1.23789268 -2.14048917 
Vibrational frequencies (in cm-1) 
-23.9  59.7  79.0 105.1 149.0 161.3 174.7 212.8 226.3 253.1 287.6 302.2 336.5 361.3 
396.3 451.5 542.5 574.5 587.0 637.8 667.7 724.1 813.1 850.8 859.5 874.0 930.4 971.9 
976.1 987.2 1001.4 1009.1 1051.5 1069.8 1083.2 1083.7 1089.1 1109.6 1135.3 1156.9 
1178.4 1185.0 1207.6 1216.1 1230.3 1249.2 1273.4 1280.3 1282.3 1283.3 1284.1 1287.3 
1291.6 1296.1 1303.1 1324.9 1331.2 1342.3 1356.4 1370.7 1381.3 1390.0 1394.4 1420.1 
1881.4 2656.1 2661.1 2667.3 2668.6 2671.1 2672.3 2673.0 2674.7 2693.2 2697.3 2742.5 
2744.1 2746.0 2776.6 2779.2 2781.2  
 
 
name= MIN164 
energy (in kcal/mol)= -17.961913 
ZPE (in kcal/mol)= 145.119 
G (in kcal/mol)= 119.947 
Geometry 
C -2.21606325 -0.31335743 -0.33313248 
C -0.72342384 -0.11146285 -0.50354497 
C -0.27527784 1.36621974 -0.74808956 
C 0.92564706 1.64055640 0.15432060 
C 1.37068878 0.29814831 0.77252129 
C 2.62766480 -0.24216242 0.09034039 
C 0.18250136 -0.69024069 0.60124207 
C -0.49980521 -0.90912022 1.92140878 
C -1.14201572 0.26164360 2.59336162 
C -0.49188702 -2.11232050 2.50360182 
H -2.74650966 -0.13450287 -1.28100105 
H -2.64237717 0.35908127 0.41825215 
H -2.44679537 -1.34256672 -0.02474418 
H -1.08299674 2.11322795 -0.66472497 
H 0.67165150 2.36789582 0.94297090 
H 1.74372723 2.10427729 -0.42867491 
H 1.58919234 0.43871172 1.85603409 
H 3.47030326 0.44943617 0.19671946 
141 
 
H 2.46309856 -0.39881363 -0.98423709 
H 0.57110698 -1.67321893 0.22484773 
H -1.04394230 1.19194091 2.02090410 
H -0.69750887 0.44400618 3.58265939 
H -2.21562081 0.08592271 2.75618695 
H -0.94080520 -2.31222671 3.46224148 
H 2.93507062 -1.20240930 0.51972072 
H -0.03463412 -2.98771089 2.07377710 
O 0.53659268 0.07050370 -2.38720543 
O 0.08547106 1.39176997 -2.12406567 
O -0.41909369 -0.76213688 -1.74969411 
Vibrational frequencies (in cm-1) 
 44.9  48.9  90.9 117.5 138.1 179.5 193.8 196.8 234.1 247.5 317.2 325.7 349.9 409.1 
421.2 450.1 496.8 568.9 602.2 605.9 636.3 705.9 713.9 852.2 862.3 914.0 935.6 957.0 
972.4 978.9 984.7 1009.6 1031.9 1041.5 1044.3 1060.4 1091.9 1102.5 1113.6 1140.1 1147.2 
1152.9 1201.9 1212.0 1227.5 1241.9 1267.3 1274.3 1280.9 1283.5 1286.6 1295.5 1296.7 
1298.5 1302.7 1312.1 1325.8 1334.4 1360.2 1370.0 1394.7 1399.1 1399.8 1403.9 1851.1 
2665.5 2668.6 2669.2 2670.5 2675.1 2675.3 2678.5 2685.2 2702.6 2707.9 2724.7 2747.4 
2778.5 2780.1 2780.9 2793.3  
 
 
name= MIN165 
energy (in kcal/mol)= -18.726091 
ZPE (in kcal/mol)= 146.152 
G (in kcal/mol)= 122.307 
Geometry 
C -2.86980591 0.08362462 0.21689183 
C -1.40041277 0.13233875 0.46369818 
C -0.71506126 1.34385990 -0.11780586 
C 0.79209514 1.40952701 0.13770928 
C 1.42651808 0.01246461 0.22450037 
C 1.38638891 -0.65952438 -1.15729493 
C -0.75228611 -0.83343616 1.12162601 
C 0.73119045 -0.81163288 1.34286372 
C 1.00185148 -0.15864368 2.71571162 
C 1.28296394 -2.24727116 1.38501572 
H -3.09403330 0.28338807 -0.84537649 
H -3.40583581 0.83363618 0.81301227 
H -3.30422301 -0.89725566 0.44989109 
H -1.21841141 2.27804729 0.23958539 
H 0.99141851 1.96966450 1.07115495 
H 1.27637634 1.99737702 -0.66843986 
H 2.50246763 0.12553409 0.50813208 
H 1.51342326 -1.75760840 -1.10200972 
H 2.17182571 -0.24716317 -1.81478810 
H -1.27203845 -1.69176725 1.53781025 
H 0.54364150 0.83335237 2.78538592 
H 2.07332141 -0.05432186 2.90605600 
H 0.57529904 -0.76132258 3.52513878 
H 0.92729991 -2.78071725 2.27417131 
H 2.37671170 -2.25453142 1.41516081 
H 0.95948390 -2.83220618 0.51693302 
O -0.02637285 0.74316071 -2.27301785 
O -1.01731304 1.38594193 -1.50940258 
O 0.12830015 -0.56395749 -1.81236027 
Vibrational frequencies (in cm-1) 
 67.1 111.7 121.1 134.6 178.6 201.9 237.1 262.8 280.3 300.8 329.2 354.7 388.5 400.9 
447.0 470.7 474.6 511.7 548.2 589.8 709.3 744.3 845.8 855.1 882.7 919.3 924.7 942.5 
963.3 979.1 984.4 990.7 1027.3 1036.4 1069.1 1072.7 1077.1 1107.6 1127.8 1162.0 1180.0 
1190.6 1205.6 1224.6 1250.0 1252.9 1266.9 1275.2 1275.8 1287.9 1294.7 1296.9 1300.2 
1306.5 1307.1 1311.0 1336.4 1348.0 1365.2 1369.7 1382.9 1397.6 1406.4 1413.4 1880.0 
2643.0 2659.9 2663.3 2671.5 2674.7 2676.0 2678.5 2679.7 2682.9 2695.7 2712.6 2739.7 
2759.6 2777.4 2780.0 2782.0  
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name= MIN166 
energy (in kcal/mol)= -17.679916 
ZPE (in kcal/mol)= 145.109 
G (in kcal/mol)= 119.633 
Geometry 
C -2.14247294 0.11118863 -0.57572017 
C -0.62923601 0.15394972 -0.61606828 
C -0.02651427 1.60154789 -0.64582910 
C 1.13372151 1.63589956 0.34633025 
C 0.97332774 0.41087221 1.26534512 
C 2.32184312 -0.16278609 1.69277379 
C 0.15198194 -0.63106960 0.45882137 
C -0.66587719 -1.50124884 1.36708551 
C -1.65388443 -0.86301027 2.29064962 
C -0.48501317 -2.82600452 1.38360040 
H -2.56964195 0.53734397 -1.49685307 
H -2.54990006 0.67226380 0.27111817 
H -2.51057699 -0.92235334 -0.50440164 
H -0.76681780 2.40700136 -0.50917405 
H 1.16029945 2.57195168 0.92426104 
H 2.09476188 1.59511294 -0.20444705 
H 0.40582145 0.71146928 2.17652675 
H 2.89627620 0.56159770 2.28010914 
H 2.93602070 -0.45065080 0.83095416 
H 0.87707873 -1.28310015 -0.10500368 
H -2.67555501 -1.21157204 2.07784220 
H -1.66366018 0.23178770 2.22741845 
H -1.44146230 -1.12245028 3.33809649 
H -1.02662851 -3.49256820 2.03399570 
H 2.18884786 -1.05977648 2.31097614 
H 0.21520610 -3.34732530 0.75231541 
O 0.78441809 0.43065687 -2.37022092 
O 0.42975682 1.75223712 -1.98422170 
O -0.29558112 -0.36818733 -1.91452639 
Vibrational frequencies (in cm-1) 
 26.0  52.7  68.2 121.0 172.6 179.5 197.7 215.6 244.7 263.0 276.3 305.8 379.7 404.5 
446.4 474.0 502.3 527.0 570.0 585.9 614.6 709.8 713.6 826.5 858.4 912.6 949.5 966.6 
969.5 981.4 984.1 1010.3 1032.6 1042.0 1052.8 1055.4 1093.0 1125.9 1127.2 1146.2 1156.5 
1164.2 1185.4 1211.2 1225.1 1248.2 1272.8 1276.8 1282.2 1285.5 1288.4 1296.5 1298.6 
1299.6 1305.0 1307.5 1319.9 1340.1 1358.8 1367.4 1392.9 1398.0 1400.7 1403.1 1848.2 
2663.7 2666.8 2669.0 2670.7 2672.0 2673.5 2676.1 2678.7 2703.7 2709.5 2724.1 2750.0 
2777.3 2778.9 2781.0 2792.6  
 
 
name= MIN167 
energy (in kcal/mol)= -18.499219 
ZPE (in kcal/mol)= 146.077 
G (in kcal/mol)= 122.022 
Geometry 
C -2.21498496 -0.36435101 -0.92289285 
C -0.70146219 -0.34932845 -0.89641480 
C -0.07532135 1.08103505 -1.01691138 
C 1.06608938 1.19874784 0.00022317 
C 1.08553616 -0.08727400 0.82033506 
C -0.73713682 -1.01610463 1.64709967 
C -0.02533588 -1.04761093 0.27462409 
C 0.38841704 -0.09824908 2.22940780 
C 1.24104068 -0.79864045 3.27815055 
C -0.12101137 1.23032459 2.75517131 
H -2.59294234 -0.00825883 -1.89258148 
H -2.65300137 0.26748648 -0.14308953 
H -2.60186447 -1.38342152 -0.78557221 
H -0.81703020 1.89325786 -0.95861510 
H 0.95734143 2.09574237 0.63044487 
H 2.02917000 1.33114559 -0.53588107 
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H 2.09105816 -0.53006373 0.84607616 
H -1.72914967 -0.56105340 1.65015161 
H -0.82231825 -1.99179212 2.13044960 
H 0.33324886 -2.04970751 -0.01021876 
H 1.60189578 -1.77278173 2.92709630 
H 0.67336563 -0.97596899 4.19869998 
H 2.11980228 -0.19868172 3.54163230 
H -0.77301179 1.73616911 2.03379523 
H 0.70602111 1.90999966 2.99370486 
H -0.70462704 1.09121493 3.67369856 
O -0.09765943 0.03330085 -3.02352946 
O 0.51528365 1.11298766 -2.31792428 
O -0.20400275 -1.00639779 -2.07667757 
Vibrational frequencies (in cm-1) 
 47.4  56.7 166.4 186.6 197.7 204.9 228.8 240.7 281.0 300.1 330.1 354.9 387.1 411.7 
447.2 491.3 571.6 585.3 650.2 700.7 739.0 801.0 840.5 880.7 896.5 923.7 948.0 964.8 
980.4 991.8 996.8 1004.0 1013.8 1023.2 1059.4 1081.8 1085.9 1101.9 1124.6 1156.7 1159.4 
1176.8 1185.2 1205.6 1220.2 1245.5 1251.2 1266.8 1281.7 1285.0 1289.5 1291.9 1297.0 
1299.8 1303.2 1306.6 1310.7 1326.6 1329.9 1343.3 1356.8 1365.0 1393.4 1401.8 1405.2 
2659.5 2670.6 2675.4 2676.9 2677.5 2679.0 2681.4 2690.4 2698.4 2727.1 2735.8 2745.0 
2767.6 2780.5 2781.2 2783.3  
 
 
name= MIN168 
energy (in kcal/mol)= -17.441958 
ZPE (in kcal/mol)= 145.154 
G (in kcal/mol)= 121.095 
Geometry 
C -2.89423008 -0.03803954 -0.21915908 
C -1.36741064 -0.03784461 -0.21603024 
C -0.77675765 1.40562285 -0.22287508 
C 0.37586208 1.58050928 0.76139042 
C 1.32264345 0.41988502 0.69075344 
C 2.61412415 0.60230313 0.40691450 
C -0.81879775 -0.90893694 0.91177242 
C 0.72604275 -0.93372491 1.00632299 
C 1.11940839 -1.28961561 2.45528649 
C 1.27184524 -2.01394734 0.06039383 
H -3.30355922 0.37016663 0.70978720 
H -3.28843453 -1.05496189 -0.34303910 
H -3.28637196 0.55463679 -1.05748393 
H -1.54728844 2.19367026 -0.09847299 
H -0.01281838 1.68494630 1.79559222 
H 0.89863572 2.53639074 0.54306462 
H 3.04827084 1.56502324 0.19135176 
H -1.19017582 -1.94518327 0.78643245 
H 3.33811687 -0.19382047 0.35557997 
H -1.24419221 -0.55632094 1.87186327 
H 2.20769356 -1.37636699 2.55559257 
H 0.68241876 -2.24395866 2.76364172 
H 0.78964597 -0.52176775 3.16233252 
H 2.36110090 -2.10196103 0.12912749 
H 1.02557335 -1.78195442 -0.98369706 
H 0.84877420 -2.99731582 0.28826342 
O 0.05305698 0.26909055 -1.96431654 
O -0.32936977 1.57411970 -1.56555017 
O -1.00028007 -0.56558773 -1.49899012 
Vibrational frequencies (in cm-1) 
 57.8  98.0 123.0 163.8 174.2 204.0 229.4 240.4 252.0 281.3 313.4 326.4 373.8 386.6 
424.9 448.7 478.9 520.2 561.7 622.1 654.9 699.5 722.1 800.4 865.3 900.6 914.7 938.2 
953.1 970.3 979.9 985.5 990.5 1004.9 1016.9 1033.5 1063.4 1083.5 1111.4 1131.1 1151.9 
1170.0 1193.1 1224.2 1232.6 1247.1 1260.0 1270.9 1283.7 1286.0 1291.0 1294.8 1297.1 
1303.0 1309.0 1313.9 1323.5 1342.4 1361.6 1382.4 1395.2 1398.3 1410.2 1422.7 1856.7 
2661.2 2663.1 2670.8 2674.1 2676.8 2678.5 2680.5 2682.5 2689.1 2721.7 2739.9 2741.2 
2780.9 2781.5 2782.5 2791.0  
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name= MIN169 
energy (in kcal/mol)= -15.667172 
ZPE (in kcal/mol)= 144.071 
G (in kcal/mol)= 117.499 
Geometry 
C -2.07281235 0.06807762 -0.72890661 
C -0.56329930 0.05143094 -0.66179255 
C 0.08779742 1.49229883 -0.69461204 
C 1.20786331 1.42276318 0.29189493 
C 1.28409072 0.22417028 0.88787363 
C 2.34151396 -0.21284928 1.82463442 
C 0.17041845 -0.72179101 0.47085591 
C -0.62473001 -1.18295906 1.70997636 
C -1.35127727 -0.04173656 2.42806232 
C -1.58701504 -2.32917437 1.38379288 
H -2.41421812 0.64671056 -1.60156504 
H -2.52397126 0.51394354 0.16457754 
H -2.48077694 -0.94516751 -0.84971071 
H -0.61052876 2.33354407 -0.56474216 
H 1.86627361 2.26125184 0.41611234 
H 2.92353570 0.63252823 2.22045204 
H 0.13616931 -1.59616003 2.42921513 
H 1.94244940 -0.76078673 2.69032647 
H 3.05467828 -0.88440303 1.31789050 
H 0.62206005 -1.63607311 0.00332096 
H -2.30246419 0.21283777 1.94916218 
H -0.73930345 0.86797620 2.45238073 
H -1.58018915 -0.31352237 3.46435608 
H -2.00205611 -2.76163662 2.30167232 
H -1.08275268 -3.13485722 0.83851065 
H -2.43452307 -2.00174941 0.77391920 
O 0.93156483 0.27681777 -2.36641574 
O 0.56696204 1.60432702 -2.02998814 
O -0.16254082 -0.51595469 -1.92052989 
Vibrational frequencies (in cm-1) 
-24.3  30.9  45.3 123.5 125.1 131.0 164.9 187.2 213.9 254.2 277.8 280.7 316.1 353.9 
389.1 436.8 482.2 511.2 533.4 583.3 644.6 708.0 716.3 845.3 855.2 894.6 940.6 951.2 
965.9 971.3 981.0 1003.4 1015.3 1019.3 1039.6 1060.2 1083.4 1103.6 1136.4 1156.5 1170.2 
1190.1 1208.2 1237.1 1240.1 1249.7 1265.1 1269.4 1279.0 1283.0 1284.9 1288.6 1294.5 
1295.0 1299.2 1300.7 1305.3 1325.9 1340.9 1356.1 1388.9 1391.1 1405.7 1407.2 1849.2 
2655.2 2661.1 2663.3 2665.6 2670.5 2672.6 2675.6 2677.9 2685.0 2689.4 2708.2 2771.2 
2775.3 2779.0 2782.7 2789.1  
 
 
name= MIN170 
energy (in kcal/mol)= -17.354485 
ZPE (in kcal/mol)= 145.844 
G (in kcal/mol)= 120.812 
Geometry 
C -1.96912429 -0.83932991 -1.05223854 
C -0.44613981 -0.77945404 -0.98893242 
C 0.09897674 0.68667397 -0.93957523 
C 1.12458308 0.93728712 0.16234226 
C 0.73309689 0.25707793 1.48546856 
C 0.59132267 -1.21488393 1.22470655 
C 0.07695788 -1.67859896 0.08392834 
C -0.58086870 0.82428064 2.08083818 
C -0.43273727 2.31178233 2.41679137 
C -0.96792289 0.04619845 3.34468432 
H -2.36020899 -0.21973580 -1.87033296 
H -2.42320715 -0.50043432 -0.11420269 
H -2.31733713 -1.86513310 -1.23462067 
H -0.71600977 1.43840215 -0.93141245 
145 
 
H 1.27160537 2.02283234 0.30744997 
H 2.11250076 0.54953029 -0.16782987 
H 1.55346805 0.43134289 2.22483978 
H -1.39537001 0.70429430 1.32667147 
H 0.94747339 -1.87344052 2.01221239 
H 0.00337823 -2.74069439 -0.14154112 
H -1.34021178 2.69902604 2.89430247 
H -0.25831733 2.91450200 1.51909033 
H 0.39987649 2.48895608 3.10540461 
H -0.17026667 0.06997813 4.09388566 
H -1.18111090 -1.00503688 3.11849695 
H -1.86727182 0.46630393 3.80801248 
O 1.12378040 -0.45047398 -2.58238309 
O 0.71569561 0.86021382 -2.21587919 
O 0.00275260 -1.25746603 -2.27152124 
Vibrational frequencies (in cm-1) 
 38.7  61.2  89.7 134.5 143.6 159.6 181.6 208.6 272.0 283.0 326.2 351.7 374.6 415.2 
435.8 448.1 476.6 517.1 556.1 645.1 715.8 770.7 821.4 831.1 857.4 890.7 962.5 972.9 
980.9 983.4 986.0 1003.2 1011.0 1021.7 1054.1 1074.4 1111.6 1140.4 1150.7 1182.4 1184.5 
1191.7 1200.4 1215.2 1248.9 1251.5 1273.6 1278.2 1283.0 1286.5 1289.8 1293.6 1296.5 
1300.8 1302.6 1305.0 1309.7 1322.2 1333.3 1368.7 1375.6 1394.8 1401.5 1405.0 1860.8 
2657.5 2670.5 2672.4 2674.4 2674.7 2678.2 2679.1 2691.5 2694.9 2712.9 2741.7 2749.9 
2763.3 2778.6 2781.2 2783.0  
 
 
name= MIN171 
energy (in kcal/mol)= -17.253638 
ZPE (in kcal/mol)= 146.028 
G (in kcal/mol)= 121.023 
Geometry 
C -2.13458493 -0.91669033 -0.85932071 
C -0.61301854 -0.91767120 -0.89034321 
C 0.00607941 0.51498658 -0.87137434 
C 1.17999613 0.63760243 0.09359103 
C 0.80501784 0.19357564 1.51872550 
C 0.04504072 -1.15177306 1.53389219 
C 0.01267392 -1.83162543 0.16374898 
C 0.03249973 1.30223797 2.19350030 
C 0.85227792 2.17387303 3.08906250 
C -1.26979864 1.52676904 2.00655375 
H -2.54879247 -0.21783786 -1.59905759 
H -2.51960924 -0.63892541 0.12772417 
H -2.53564229 -1.90936855 -1.10498515 
H -0.74736852 1.31400715 -0.72279678 
H 1.55101328 1.68092799 0.10242186 
H 2.02863208 0.02827273 -0.27984521 
H 1.76559245 0.03506379 2.07617130 
H -0.54532531 -2.78551326 0.22114564 
H 0.51721827 -1.83073874 2.26973251 
H 1.03690520 -2.11375052 -0.15458866 
H 0.28685159 3.03387858 3.47265838 
H 1.73056194 2.57601187 2.56451660 
H 1.21630624 1.61453024 3.96255775 
H -1.81077937 2.32804503 2.48140673 
H -1.90022276 0.93161248 1.36752389 
H -0.98912348 -1.01057583 1.90290357 
O 0.81057257 -0.61045856 -2.63163061 
O 0.46263527 0.69930368 -2.21059405 
O -0.27344299 -1.41630515 -2.19711450 
Vibrational frequencies (in cm-1) 
 37.7  56.0  97.3 106.4 139.2 156.2 200.7 251.7 286.8 299.7 323.1 345.7 385.2 436.1 
446.9 475.8 526.6 559.0 609.5 646.2 676.6 722.7 824.6 838.8 868.3 889.4 953.2 968.7 
971.8 987.7 999.1 1018.2 1038.6 1048.7 1057.5 1071.2 1091.4 1104.0 1134.0 1149.1 1162.9 
1189.7 1198.2 1213.2 1231.3 1256.8 1264.9 1274.2 1280.7 1282.9 1285.9 1287.5 1291.5 
1295.2 1310.8 1325.9 1335.8 1342.9 1350.7 1369.8 1387.1 1393.8 1396.1 1402.3 1868.0 
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2651.0 2658.8 2667.0 2671.2 2671.9 2673.5 2674.4 2691.5 2694.4 2720.0 2740.3 2742.0 
2745.8 2778.6 2779.1 2790.8  
 
 
name= MIN172 
energy (in kcal/mol)= -16.898635 
ZPE (in kcal/mol)= 145.929 
G (in kcal/mol)= 121.048 
Geometry 
C -2.10655232 -0.98411274 -0.66714044 
C -0.63024721 -0.73068594 -0.95778809 
C -0.23634505 0.77269537 -0.78388650 
C 1.03478474 0.99341380 0.02880720 
C 1.09771330 0.09137757 1.27156529 
C 1.00429876 -1.33711457 0.81472647 
C 0.23439424 -1.69710593 -0.21447827 
C -0.02113165 0.36532445 2.31103872 
C 0.34526755 -0.31260615 3.63886684 
C -0.24174933 1.86186340 2.54944702 
H -2.74856135 -0.31181623 -1.25258147 
H -2.33688839 -0.84314620 0.39453960 
H -2.39278571 -2.01003284 -0.93518738 
H -1.08187520 1.39009260 -0.41988223 
H 1.13129938 2.05800031 0.30915586 
H 1.91612787 0.78142921 -0.61564245 
H 2.08423273 0.26715642 1.76894442 
H 1.60701248 -2.05323967 1.36636623 
H -0.97319786 -0.07859525 1.93114692 
H 0.18377095 -2.72040567 -0.58212417 
H -0.45867658 -0.20285767 4.37451671 
H 1.24986417 0.12393358 4.07616380 
H 0.52327611 -1.38524925 3.50785200 
H -0.66810228 2.35500013 1.66925864 
H 0.69251943 2.37356427 2.80223788 
H -0.94082028 2.02703203 3.37791412 
O 0.40834824 0.05698624 -2.80906996 
O -0.02940227 1.22137018 -2.12406392 
O -0.48377161 -0.95375443 -2.37363725 
Vibrational frequencies (in cm-1) 
 49.0  57.4  89.0 136.6 148.7 168.9 187.1 210.4 273.7 283.1 332.4 346.6 378.1 406.2 
435.5 457.6 479.8 518.4 557.0 645.5 716.0 772.6 822.5 829.5 857.9 889.6 963.3 975.3 
979.8 982.5 986.6 1003.3 1011.1 1021.9 1058.8 1070.7 1110.8 1137.7 1154.9 1171.8 1186.9 
1191.6 1200.7 1217.0 1246.4 1251.2 1272.0 1277.4 1284.2 1287.0 1291.9 1294.4 1299.5 
1301.6 1305.2 1309.0 1311.8 1328.2 1333.0 1369.9 1379.1 1395.3 1402.3 1404.8 1859.5 
2656.9 2670.4 2672.2 2674.7 2675.6 2678.2 2679.8 2691.8 2693.6 2711.2 2741.8 2749.4 
2762.9 2779.0 2781.2 2783.1  
 
 
name= MIN173 
energy (in kcal/mol)= -16.845766 
ZPE (in kcal/mol)= 145.976 
G (in kcal/mol)= 120.554 
Geometry 
C -3.10194184 -0.60385502 -0.49509472 
C -1.58052637 -0.53436370 -0.50477615 
C -1.03806969 0.92709876 -0.57815346 
C -0.01638432 1.23455858 0.50870178 
C 1.10802976 0.18347372 0.53308271 
C 0.56695233 -1.26166821 0.61227608 
C -0.96172670 -1.33279295 0.64176573 
C 2.03362249 0.50049314 1.68185195 
C 3.35893263 1.06487044 1.28937401 
C 1.69625282 0.30697006 2.95891354 
H -3.52174966 -0.16083935 0.41374409 
H -3.45305581 -1.64252079 -0.55458564 
147 
 
H -3.52978606 -0.07869247 -1.36062167 
H -1.84877302 1.68475681 -0.60542655 
H -0.51508485 1.28756817 1.49558800 
H 0.42244130 2.23782548 0.33780970 
H 1.66798618 0.27382250 -0.43512246 
H 0.97829176 -1.78172013 1.49808940 
H 0.93875451 -1.83260873 -0.26275096 
H -1.28369843 -2.39102749 0.57331307 
H 3.99635599 0.28940936 0.83905427 
H 3.91067118 1.48030442 2.14272052 
H 3.25435557 1.87141676 0.54979462 
H -1.34482989 -0.96093190 1.61079084 
H 0.74965639 -0.09907097 3.27122110 
H 2.34041263 0.53694783 3.78929862 
O -0.08455202 -0.32295768 -2.19018625 
O -0.45026216 1.01432120 -1.87473676 
O -1.19012113 -1.10058982 -1.76610752 
Vibrational frequencies (in cm-1) 
 29.1  43.4  94.3  99.8 143.4 145.2 195.2 255.2 259.0 273.3 292.9 341.4 400.2 414.7 
461.2 509.0 541.2 568.3 594.4 623.5 676.5 714.1 810.6 843.6 876.1 938.7 944.1 963.7 
972.1 988.5 1003.3 1008.5 1037.8 1048.2 1055.5 1063.8 1089.5 1098.9 1136.0 1164.9 
1170.6 1189.0 1195.8 1208.2 1239.6 1258.5 1269.5 1275.6 1280.2 1282.8 1284.8 1285.8 
1289.8 1301.4 1312.5 1324.1 1332.7 1339.3 1352.7 1372.1 1386.8 1391.3 1399.8 1403.8 
1866.9 2652.4 2663.4 2669.7 2670.3 2671.7 2675.0 2679.9 2687.5 2695.2 2728.8 2739.1 
2742.9 2745.3 2779.1 2781.5 2796.9  
 
 
name= MIN174 
energy (in kcal/mol)= -15.557236 
ZPE (in kcal/mol)= 144.697 
G (in kcal/mol)= 118.787 
Geometry 
C -2.08013423 -0.01555481 -0.69774762 
C -0.56945382 0.04352775 -0.64210465 
C -0.00417996 1.50946834 -0.65640601 
C 1.08104732 1.58991999 0.41553962 
C 1.30240552 0.19377153 0.90989415 
C 2.34964672 -0.17783840 1.64357942 
C 0.20345858 -0.73449736 0.44720436 
C -0.54805970 -1.28670014 1.67995708 
C -1.30251893 -0.21386333 2.46895907 
C -1.46984807 -2.45492155 1.31776501 
H -2.46196165 0.57160389 -1.54706292 
H -2.54502632 0.37447231 0.21549561 
H -2.43531641 -1.04485869 -0.84748116 
H -0.76974859 2.29963825 -0.58800475 
H 0.78705094 2.26019078 1.24492325 
H 2.01122500 2.02375475 -0.00733911 
H 0.24777347 -1.69795639 2.36291652 
H 2.51468377 -1.18493486 1.98733655 
H 3.12830283 0.49729410 1.95640241 
H 0.67216963 -1.61883873 -0.06808171 
H -2.17282946 0.16987596 1.92765457 
H -0.65216001 0.63777464 2.69971167 
H -1.66827769 -0.61583006 3.42092268 
H -1.82402942 -2.96542306 2.22101422 
H -2.35728385 -2.13073848 0.76649985 
H -0.95247341 -3.19946709 0.70202952 
O 0.93862785 0.33145162 -2.31318991 
O 0.54637454 1.65231356 -1.95944509 
O -0.16196745 -0.47062960 -1.92652966 
Vibrational frequencies (in cm-1) 
 17.5  42.4  69.1 131.4 139.6 163.9 183.5 211.2 235.2 272.6 292.0 317.0 354.8 390.8 
442.8 450.2 504.5 543.5 563.0 601.9 632.7 703.7 714.6 824.9 857.2 914.4 948.7 959.8 
964.2 975.3 979.4 986.3 1009.9 1010.9 1021.2 1056.7 1083.6 1113.4 1133.2 1148.9 1156.7 
148 
 
1177.9 1190.8 1203.0 1237.4 1246.8 1261.5 1277.9 1281.3 1283.3 1290.4 1294.1 1295.0 
1300.1 1300.5 1304.8 1313.0 1326.6 1343.8 1360.2 1387.9 1388.8 1404.9 1406.6 1880.9 
2650.3 2661.7 2662.9 2665.8 2672.9 2674.2 2677.8 2679.8 2690.3 2704.0 2726.2 2744.4 
2769.4 2779.3 2782.8 2795.1  
 
 
name= MIN175 
energy (in kcal/mol)= -15.99026 
ZPE (in kcal/mol)= 145.138 
G (in kcal/mol)= 120.596 
Geometry 
C -2.48896715 -0.22042330 -0.76145452 
C -0.96606412 -0.23968711 -0.77597125 
C -0.34829193 1.19433659 -0.78328599 
C 0.52437245 1.61100628 0.39757339 
C 1.12600883 0.46958136 1.15878051 
C 2.42724555 0.45783746 1.45285801 
C -0.37228652 -1.23222677 0.22314630 
C 0.14693628 -0.61480485 1.53724755 
C -1.00082306 -0.02657085 2.37524265 
C 0.80142438 -1.73884594 2.36049753 
H -2.89314915 0.44339507 -1.53787137 
H -2.87813933 0.10718309 0.20852649 
H -2.89920857 -1.21998731 -0.96286134 
H -1.13785010 1.96063224 -0.96382027 
H -0.06443457 2.24065564 1.09933325 
H 1.32280611 2.28634189 0.01056405 
H 2.92175052 -0.32104472 2.00758399 
H 0.47317887 -1.75895309 -0.27604531 
H 3.11128285 1.23432387 1.14905921 
H -1.10940287 -2.02495403 0.45208603 
H -0.61467690 0.46177249 3.27716004 
H -1.69723903 -0.80896000 2.69575856 
H -1.57842307 0.71701779 1.81838547 
H 1.20457690 -1.35493231 3.30413086 
H 1.62418049 -2.21424033 1.81465847 
H 0.07710378 -2.52208910 2.60833861 
O 0.61668344 -0.11455964 -2.36513142 
O 0.43159636 1.24570714 -1.98178018 
O -0.63149118 -0.71161087 -2.10098092 
Vibrational frequencies (in cm-1) 
 41.2  61.1 113.0 140.0 182.8 219.1 225.4 242.6 258.4 291.3 324.5 337.5 374.6 408.3 
437.5 447.0 467.5 516.5 553.0 625.4 647.4 695.8 706.7 793.0 850.6 872.9 907.8 940.6 
948.1 960.6 983.8 987.9 992.6 1009.5 1020.0 1028.5 1068.9 1091.0 1119.1 1140.9 1161.4 
1194.4 1210.5 1220.9 1232.0 1243.1 1273.1 1278.3 1285.0 1288.8 1293.2 1298.0 1304.0 
1307.6 1313.5 1314.7 1317.0 1346.2 1374.5 1387.2 1397.2 1405.1 1409.3 1425.6 1861.7 
2650.0 2653.5 2667.9 2673.9 2674.8 2675.6 2676.5 2678.0 2680.7 2720.1 2732.1 2735.7 
2778.8 2780.4 2781.7 2791.4  
 
 
name= MIN176 
energy (in kcal/mol)= -17.391805 
ZPE (in kcal/mol)= 146.637 
G (in kcal/mol)= 123.336 
Geometry 
C -2.31929838 -0.02195144 -0.29315472 
C -0.80563954 -0.03575882 -0.28852515 
C -0.17973541 1.38051124 -0.29187784 
C 1.07714901 1.57182485 0.58508707 
C 1.31028949 0.37886474 1.51308635 
C 1.34620475 -0.91429031 0.64718732 
C -0.20950194 -0.93864996 0.76986174 
C -0.07535941 -0.08822602 2.08821899 
C 0.39473036 0.44100474 -2.31384608 
C 0.00993559 -0.91294716 3.35395599 
149 
 
H -2.72846182 -1.02568493 -0.48972750 
H -2.73230238 0.65810281 -1.04939051 
H -2.71576330 0.29084091 0.68280622 
H -0.93450520 2.16655092 -0.06715878 
H 0.98484689 2.50256884 1.17292665 
H 1.95846641 1.72279542 -0.07076277 
H 2.11827333 0.52487156 2.22862726 
H 1.83264368 -1.76859474 1.12444244 
H 1.75759931 -0.83011137 -0.35817467 
H -0.67656002 -1.92298389 0.83740132 
H -0.81768772 0.71398173 2.19930757 
H 1.43759184 0.12124473 -2.22110259 
H 0.05839170 0.55945457 -3.35033245 
H -0.96771637 -1.33400821 3.61934068 
H 0.35076679 -0.30523662 4.20089307 
H 0.70763696 -1.75402247 3.25379262 
O 0.01996899 -1.73263808 -1.69426926 
O 0.14054011 1.64617258 -1.65516028 
O -0.54495151 -0.58902847 -1.70690574 
Vibrational frequencies (in cm-1) 
 77.7 136.1 147.0 150.4 159.8 202.1 244.9 265.5 276.6 331.9 374.5 402.1 433.8 461.0 
493.8 542.3 593.7 615.5 645.4 777.2 786.9 836.0 867.0 890.0 913.4 930.8 936.1 967.8 
987.8 1004.7 1009.6 1034.8 1050.9 1061.6 1065.0 1074.1 1088.7 1100.1 1118.3 1136.8 
1167.7 1172.3 1182.7 1193.8 1201.9 1221.5 1230.3 1237.1 1255.2 1265.8 1274.2 1280.2 
1283.2 1285.4 1294.2 1295.4 1298.7 1315.4 1324.0 1342.2 1350.8 1367.3 1373.7 1393.6 
1403.2 2645.0 2660.0 2662.9 2670.3 2673.7 2679.2 2686.4 2689.7 2702.1 2729.6 2743.2 
2747.9 2754.1 2770.0 2775.6 2782.4  
 
 
name= MIN177 
energy (in kcal/mol)= -16.515968 
ZPE (in kcal/mol)= 145.844 
G (in kcal/mol)= 120.775 
Geometry 
C -1.91123961 -0.84227945 -0.98621975 
C -0.38752067 -0.80004769 -0.95225398 
C 0.15093322 0.66961811 -0.91663931 
C 1.17859245 0.94506348 0.17739889 
C 0.80831908 0.24946556 1.49943760 
C 0.68454564 -1.22431237 1.23937555 
C 0.15574332 -1.69970143 0.10991670 
C -0.51026832 0.78974472 2.11079959 
C -0.39430824 2.28103239 2.44141274 
C -0.86137825 0.00719194 3.38248325 
H -2.35123351 -0.45312581 -0.06134553 
H -2.27339010 -1.87094552 -1.11446521 
H -2.30663728 -0.25829140 -1.82751265 
H -0.67828167 1.40362406 -0.90659614 
H 1.29893785 2.03333293 0.32646766 
H 2.17523431 0.58106801 -0.15758460 
H 1.63275938 0.43482500 2.23193864 
H -1.04151580 -1.05203855 3.16607776 
H 1.05922918 -1.87687389 2.02353530 
H 0.08885927 -2.76217461 -0.11078656 
H 0.44084964 2.48039063 3.12082357 
H -1.30603924 2.64716395 2.92772544 
H -0.24500335 2.88610626 1.54070262 
H -1.33165981 0.64877436 1.36775153 
H -0.05924273 0.06354948 4.12529791 
H -1.77058218 0.40049343 3.85016556 
O 0.26222703 -0.16029579 -3.00850850 
O 0.85341287 0.81309293 -2.15751371 
O 0.12836393 -1.30875494 -2.19555412 
Vibrational frequencies (in cm-1) 
150 
 
 36.9  61.4  88.0 134.8 143.0 160.8 182.6 230.2 251.9 281.5 325.9 349.0 373.6 395.2 
438.7 447.7 482.1 514.8 561.0 624.4 709.4 771.1 809.9 827.8 866.1 892.2 962.0 978.3 
980.8 984.6 988.7 1010.8 1012.9 1018.4 1061.5 1091.3 1119.8 1148.4 1154.8 1163.7 1180.6 
1185.2 1199.9 1213.6 1245.4 1251.6 1274.0 1278.8 1283.8 1289.1 1292.9 1294.5 1297.1 
1301.6 1303.6 1306.6 1309.9 1323.2 1346.2 1370.0 1376.2 1396.5 1401.5 1405.2 1860.4 
2654.9 2671.2 2672.0 2674.5 2674.8 2678.1 2678.9 2686.9 2694.0 2711.7 2739.6 2750.9 
2764.6 2779.3 2781.2 2783.1  
 
 
name= MIN178 
energy (in kcal/mol)= -15.477148 
ZPE (in kcal/mol)= 144.896 
G (in kcal/mol)= 120.844 
Geometry 
C -2.30683375 -0.14035379 -0.57671637 
C -0.77936240 -0.13776454 -0.60970828 
C -0.18868956 1.31259574 -0.61655654 
C 0.97920180 1.52829992 0.28303143 
C 1.17613919 0.79488776 1.37964685 
C 1.01443165 -1.84214410 -0.16479416 
C -0.17125860 -1.08910299 0.44692521 
C 0.24503480 -0.32840145 1.74113839 
C -0.98850620 0.26829269 2.44573001 
C 0.92794785 -1.29052814 2.72762234 
H -2.70138008 0.15760719 0.39864704 
H -2.70092063 -1.14071983 -0.80420282 
H -2.72048864 0.53608218 -1.33758801 
H -0.97355980 2.08377019 -0.44519243 
H 1.65071089 2.32620625 -0.02662733 
H 1.81798618 -1.15267526 -0.45240747 
H 2.00872011 0.96690752 2.05502472 
H 0.71572956 -2.38548565 -1.07166456 
H 1.43020432 -2.58221493 0.52524900 
H -0.94684324 -1.84144415 0.73146340 
H -1.73114174 -0.50401176 2.66955685 
H -1.47011780 1.04116759 1.83842445 
H -0.70784545 0.74002201 3.39455524 
H 1.09758873 -0.81112975 3.69793984 
H 1.90353170 -1.62610129 2.35856240 
H 0.31427659 -2.18032219 2.90411671 
O 0.56576932 0.21147218 -2.41036862 
O 0.19655712 1.51085300 -1.97895516 
O -0.48301454 -0.61537958 -1.93541560 
Vibrational frequencies (in cm-1) 
 63.2 100.0 146.2 173.1 179.7 190.5 207.0 229.5 253.6 277.6 294.3 325.8 363.4 372.1 
393.7 447.5 470.8 509.9 519.0 568.8 658.6 698.1 726.3 799.5 845.2 866.6 898.9 943.4 
955.1 970.7 982.9 992.8 1005.5 1016.1 1029.6 1067.3 1075.7 1092.6 1131.5 1139.9 1153.8 
1166.6 1195.1 1214.1 1230.2 1239.0 1251.0 1278.5 1283.6 1289.8 1294.4 1294.8 1298.4 
1302.7 1307.2 1309.4 1313.3 1330.3 1357.0 1376.0 1394.8 1401.5 1406.4 1416.0 1862.3 
2667.0 2667.9 2672.2 2674.4 2675.4 2676.7 2678.1 2680.5 2681.0 2699.3 2751.0 2764.5 
2778.2 2779.6 2780.6 2781.8  
 
 
name= MIN179 
energy (in kcal/mol)= -16.861391 
ZPE (in kcal/mol)= 146.298 
G (in kcal/mol)= 123.222 
Geometry 
C -2.22862032 -0.04938417 -0.67017101 
C -0.71861552 -0.15313822 -0.70242458 
C 0.11985675 1.18192731 -0.67647978 
C 1.31227394 0.83753020 0.25180124 
C 0.78185171 0.88586213 1.70352688 
C 1.47697396 -0.69353520 0.04915829 
C -0.01162479 -1.01760332 0.37540403 
151 
 
C -0.13281641 -0.38412222 1.80852055 
C -1.54562105 -0.00300929 2.24276477 
C 0.41841970 -1.38102186 2.83749926 
H -2.63339249 0.01389153 -1.69539382 
H -2.58142367 0.84168499 -0.14154220 
H -2.68581567 -0.93065260 -0.20402989 
H -0.42888334 2.09307487 -0.40254493 
H 0.23594118 1.81180497 1.92127554 
H 2.20361088 1.44186791 0.06258668 
H 1.60993707 0.84355777 2.42592709 
H 2.19380026 -1.14999848 0.74022946 
H 1.78966110 -0.98880097 -0.95898127 
H -0.29276609 -2.07221455 0.33592845 
H -1.92342464 0.87398337 1.70752372 
H -1.57341702 0.24991945 3.31034763 
H -2.24962147 -0.82712736 2.08618643 
H 0.46750528 -0.93542471 3.83726741 
H 1.42736107 -1.72232201 2.58423467 
H -0.21865027 -2.26998234 2.90587684 
O 0.64179119 0.05663520 -2.54160160 
O 0.50299851 1.37107982 -2.02436442 
O -0.45391071 -0.68265722 -2.01128309 
Vibrational frequencies (in cm-1) 
 81.1 121.3 172.2 182.6 204.4 222.3 240.6 273.9 302.8 342.4 353.9 390.5 432.3 438.8 
462.3 527.2 550.8 635.7 682.3 718.7 734.0 847.9 869.1 881.4 895.3 918.9 937.0 970.0 
975.3 980.6 988.8 1000.6 1011.7 1014.2 1029.2 1047.1 1058.1 1097.1 1108.5 1123.1 1137.1 
1145.7 1155.3 1184.7 1209.5 1229.3 1238.9 1253.0 1264.9 1273.0 1279.9 1283.7 1285.8 
1289.7 1296.8 1300.2 1305.1 1308.6 1326.5 1342.7 1354.0 1390.4 1395.0 1403.9 1410.4 
2659.7 2669.4 2674.9 2675.1 2676.0 2677.7 2680.1 2680.7 2708.8 2745.7 2747.9 2755.2 
2760.1 2775.9 2780.0 2781.7  
 
 
name= MIN180 
energy (in kcal/mol)= -16.388491 
ZPE (in kcal/mol)= 145.912 
G (in kcal/mol)= 119.988 
Geometry 
C -2.99747755 -0.49014695 -0.60157108 
C -1.47624784 -0.48950098 -0.60421688 
C -0.88665206 0.95635582 -0.60071670 
C 0.06284075 1.21990802 0.55907372 
C 1.17347301 0.15545792 0.64248255 
C 0.64046286 -1.28775032 0.49326761 
C -0.88763251 -1.37189848 0.49674637 
C 1.91614730 0.32873531 1.94516602 
C 3.30752695 0.85440614 1.81907784 
C 1.36898063 0.04836969 3.13037699 
H -3.39637943 0.05560403 -1.46733967 
H -3.40627529 -0.03341067 0.30538788 
H -3.39278712 -1.51218976 -0.66833895 
H -1.68271295 1.72513317 -0.66609738 
H -0.51233824 1.25206756 1.50570570 
H 0.52395034 2.22192164 0.45164323 
H 1.87011957 0.33808869 -0.21778501 
H 1.05208004 -1.93365297 1.29150792 
H 1.02089745 -1.71272747 -0.45915239 
H -1.20477302 -2.42289254 0.34734781 
H 3.30239021 1.89987910 1.47731063 
H 3.89516567 0.27587581 1.09196039 
H 3.85718412 0.82732659 2.76914303 
H 0.36799115 -0.32898103 3.25083493 
H -1.29154429 -1.06723126 1.48038780 
H 1.87993601 0.16999759 4.06938833 
O -0.75133064 0.08546028 -2.66380135 
O -0.11280102 1.01806826 -1.80422699 
152 
 
O -1.00657443 -1.04260513 -1.84316502 
Vibrational frequencies (in cm-1) 
 17.4  31.4  92.8  98.1 137.8 151.8 202.0 246.7 258.0 285.8 288.6 324.2 391.5 408.6 
464.1 510.0 547.7 574.4 597.0 626.4 673.2 702.3 805.2 829.6 874.8 929.4 940.5 956.9 
984.5 990.1 1004.8 1011.2 1038.3 1045.5 1052.0 1070.2 1095.3 1107.8 1143.2 1162.9 
1171.3 1190.5 1195.8 1209.6 1241.1 1254.8 1263.0 1273.0 1278.3 1285.9 1288.7 1289.5 
1300.0 1305.7 1312.1 1321.7 1333.1 1339.0 1351.3 1373.7 1386.8 1391.0 1399.8 1401.9 
1865.4 2652.7 2661.1 2670.2 2670.7 2672.2 2674.7 2680.8 2683.2 2695.7 2728.1 2738.1 
2740.8 2745.3 2779.1 2782.5 2796.2  
 
 
name= MIN181 
energy (in kcal/mol)= -11.540631 
ZPE (in kcal/mol)= 141.167 
G (in kcal/mol)= 113.999 
Geometry 
C -3.00400669 -0.32078829 0.39698133 
C -1.51439167 -0.32658063 0.40598232 
C -0.78017872 0.95292380 0.37698584 
C 0.60532469 1.17860449 0.89277766 
C 1.60588882 0.83109558 -0.16036830 
C -0.35810579 -2.49683354 0.19850737 
C -0.87752853 -1.53265987 0.95701007 
C 2.56886590 -0.09126919 -0.03143213 
C 2.77801414 -0.90352963 1.20311503 
C 3.51592230 -0.37253186 -1.15114187 
H -3.38680572 -0.10585591 -0.62481494 
H -3.41636392 0.45836983 1.05612654 
H -3.43707280 -1.28231735 0.70095568 
H -1.95340740 2.00188980 -0.76121243 
H 0.76392947 0.61291708 1.83489281 
H 0.72417154 2.25448635 1.17870232 
H 1.49899268 1.41042310 -1.07871464 
H 0.09210207 -3.39323461 0.59907034 
H -0.34720953 -2.47299271 -0.88309861 
H -0.88661512 -1.58267944 2.04844419 
H 1.89013637 -1.51059439 1.43707019 
H 2.98065173 -0.26488930 2.07511145 
H 3.62393144 -1.59746165 1.11685079 
H 4.55488617 -0.17044009 -0.85331760 
H 3.31470660 0.23439855 -2.04489600 
H 3.46328602 -1.42649851 -1.46014344 
O -1.66169749 0.60848854 -1.79479381 
O -1.48625431 2.08440528 0.17522553 
O -0.86051302 0.05749037 -0.97079705 
Vibrational frequencies (in cm-1) 
 24.2  63.0  76.8  87.2 113.4 131.0 136.3 138.4 157.7 198.9 230.2 241.1 261.2 295.5 
308.4 357.0 396.0 419.5 451.9 484.9 525.5 543.2 604.5 621.2 638.4 661.6 719.5 814.2 
894.5 940.9 976.4 983.3 986.2 996.4 1010.2 1026.1 1055.0 1065.6 1095.8 1100.4 1115.9 
1139.5 1178.6 1226.9 1259.8 1271.4 1277.4 1278.4 1284.1 1285.2 1287.5 1287.7 1305.3 
1305.7 1338.2 1343.1 1374.8 1385.2 1392.2 1398.8 1411.1 1412.7 1493.4 1851.7 1873.2 
2465.0 2625.8 2649.3 2665.4 2670.7 2671.4 2672.0 2674.4 2707.1 2730.1 2749.7 2752.2 
2767.3 2777.5 2779.8 2780.9  
 
 
name= MIN182 
energy (in kcal/mol)= -16.093038 
ZPE (in kcal/mol)= 146.151 
G (in kcal/mol)= 122.312 
Geometry 
C -2.41536458 0.67268742 -0.16527084 
C -0.91055251 0.47950300 -0.14321336 
C -0.10561421 1.82656134 -0.06157806 
C 1.10243108 1.60029111 0.85565778 
C 0.89582965 0.25359434 1.53898939 
153 
 
C 1.71493607 -0.95610183 1.01702503 
C -0.41656174 -0.40796861 0.99183594 
C 0.38932676 -1.72335131 0.69522272 
C 0.07862860 -2.78602959 1.74820929 
C 0.29414927 -2.32505577 -0.69033968 
H -2.72005597 1.30388794 -1.01212549 
H -2.78744731 1.13843865 0.75295925 
H -2.92966276 -0.29040342 -0.28553800 
H -0.72529716 2.69313023 0.22020744 
H 1.20533064 2.41605987 1.59031225 
H 2.03864869 1.61193073 0.26205181 
H 0.92582379 0.34090958 2.63450791 
H 2.35965150 -1.43313166 1.75438593 
H 2.31696673 -0.73875903 0.12986839 
H -1.20490207 -0.55874700 1.74258321 
H -0.92504735 -3.20162260 1.60720663 
H 0.13219361 -2.38437279 2.76627022 
H 0.79110371 -3.61730858 1.69119058 
H 0.83870625 -1.73359367 -1.44054007 
H -0.74901965 -2.40005581 -1.02294678 
H 0.72237430 -3.33432268 -0.72392292 
O -0.33724041 1.12277954 -2.20475775 
O 0.38186633 2.05115878 -1.38195946 
O -0.47981312 -0.03236387 -1.40961213 
Vibrational frequencies (in cm-1) 
 50.9  67.4 170.2 179.3 198.9 211.6 225.3 259.1 268.1 306.0 350.3 360.0 393.6 417.3 
432.6 501.2 554.0 586.0 657.1 677.9 736.9 843.1 852.5 873.3 882.9 927.2 944.6 964.2 
985.4 989.0 1001.6 1003.9 1013.0 1026.0 1033.4 1060.9 1094.6 1105.0 1135.2 1146.2 
1161.8 1174.4 1193.9 1201.8 1214.0 1237.6 1261.2 1264.3 1280.7 1286.4 1287.5 1290.9 
1293.9 1302.1 1302.8 1308.6 1316.7 1321.6 1326.2 1356.1 1361.6 1369.3 1395.4 1406.3 
1409.3 2662.9 2663.6 2671.3 2675.3 2678.4 2679.7 2681.3 2692.7 2697.1 2727.1 2739.0 
2746.7 2767.2 2777.5 2781.4 2782.9  
 
 
name= MIN183 
energy (in kcal/mol)= -16.857683 
ZPE (in kcal/mol)= 146.994 
G (in kcal/mol)= 122.258 
Geometry 
C -2.62822477 0.36246501 -0.51180101 
C -1.21233682 0.07531922 -0.02324368 
C -0.38612294 1.36928707 0.08394282 
C 1.03242505 1.10590406 0.61095067 
C 1.36684133 -0.39337644 0.75821506 
C 0.97778851 -1.12120615 -0.54580957 
C -0.44256057 -0.79565568 -1.03087671 
C 0.78314842 -1.02581951 2.00067048 
C 0.40297659 -0.33196783 3.07749612 
C 0.69891372 -2.52001957 2.00837983 
H -2.61546789 0.86619375 -1.49036865 
H -3.16875165 1.01246032 0.18463897 
H -3.20940763 -0.55886819 -0.62525026 
H -0.91192073 2.15870865 0.66103861 
H 1.19042485 1.63112578 1.56979062 
H 1.76014808 1.56715816 -0.09046730 
H 2.48337446 -0.47945463 0.87275445 
H 1.10755224 -2.21183029 -0.44136580 
H 1.69605955 -0.82736913 -1.34210080 
H -1.00860051 -1.70476468 -1.32316091 
H -1.26921666 -0.43137799 0.96764587 
H 0.43378338 0.74041809 3.15962100 
H 0.02492831 -0.79158152 3.97573359 
H 1.63032139 -2.98516717 1.65908418 
H -0.11699489 -2.87361312 1.36029796 
H 0.49933565 -2.92191954 3.01129553 
154 
 
O 0.36186702 1.08977287 -2.07576601 
O -0.33217544 1.95537394 -1.21760823 
O -0.39068589 -0.07911506 -2.26574019 
Vibrational frequencies (in cm-1) 
  8.9 111.9 116.0 165.0 175.3 183.0 242.4 259.4 286.5 349.6 389.6 422.4 434.3 443.9 
490.1 504.1 543.0 568.4 602.1 624.0 746.5 804.5 810.1 872.0 880.6 901.4 947.3 957.6 
975.3 991.4 1017.9 1034.2 1047.5 1051.7 1060.3 1076.1 1097.8 1117.6 1128.2 1146.2 
1148.2 1167.7 1170.6 1205.7 1220.4 1251.5 1259.4 1277.0 1278.6 1283.5 1288.2 1292.7 
1296.7 1298.7 1316.5 1324.1 1331.4 1337.8 1354.3 1378.7 1382.3 1392.0 1404.7 1407.0 
1852.4 2652.0 2654.3 2666.3 2668.4 2673.2 2680.4 2681.2 2695.4 2696.1 2705.8 2720.5 
2736.2 2739.3 2777.8 2780.2 2792.6  
 
 
name= MIN184 
energy (in kcal/mol)= -15.690915 
ZPE (in kcal/mol)= 145.929 
G (in kcal/mol)= 120.144 
Geometry 
C -2.45268175 -0.51928168 -0.77810457 
C -0.92284044 -0.52023092 -0.78208046 
C -0.36675078 0.93607402 -0.77730370 
C 0.96651452 1.19315945 -0.07352173 
C 1.33568984 0.20890168 1.04509588 
C 1.10719469 -1.22703964 0.53975619 
C -0.37754461 -1.46669528 0.28237997 
C 0.61432145 0.44297495 2.34827122 
C 1.22516020 -0.25706768 3.52246062 
C -0.46730615 1.21077632 2.49498650 
H -2.85689390 -0.13281645 0.16239549 
H -2.84816197 -1.53253401 -0.92357041 
H -2.84761947 0.09258614 -1.60098866 
H -1.14029861 1.67192589 -0.47446681 
H 0.98363385 2.22810067 0.32156945 
H 1.77024860 1.16454008 -0.84439394 
H 2.43453018 0.33720853 1.24469047 
H 1.49580402 -1.96363492 1.26545164 
H 1.68168603 -1.38864155 -0.39528980 
H -0.54502514 -2.51437827 -0.04018658 
H 0.61436513 -0.16470787 4.43034566 
H 2.21568510 0.15634288 3.75838546 
H 1.35385986 -1.33202118 3.33439147 
H -0.96044690 1.36613851 3.44060646 
H -0.94896181 -1.34337427 1.22501094 
H -0.94852957 1.74713786 1.69684628 
O 0.29031726 -0.04991390 -2.66968760 
O -0.19491689 1.18239752 -2.17824498 
O -0.54950449 -1.03667462 -2.07223824 
Vibrational frequencies (in cm-1) 
-21.7  43.9  54.6  80.1 144.9 167.2 194.0 267.1 273.5 310.1 331.8 336.0 393.0 431.5 
449.7 470.2 535.2 553.0 604.0 638.2 697.3 727.1 818.1 862.5 877.3 897.0 948.8 963.9 
976.0 990.9 992.3 1006.2 1036.5 1041.6 1048.7 1069.9 1081.8 1092.9 1136.4 1147.4 1156.3 
1179.8 1210.0 1214.4 1230.5 1249.6 1273.2 1275.9 1280.1 1287.6 1288.9 1292.1 1296.9 
1307.1 1310.6 1319.2 1331.3 1337.4 1357.4 1378.5 1389.8 1396.4 1403.9 1410.4 1867.4 
2650.0 2657.2 2670.1 2670.3 2671.1 2673.4 2680.0 2687.0 2689.4 2723.6 2734.0 2739.4 
2743.6 2779.0 2780.8 2794.8  
 
 
name= MIN185 
energy (in kcal/mol)= -15.608247 
ZPE (in kcal/mol)= 145.99 
G (in kcal/mol)= 120.368 
Geometry 
C -2.50259436 -0.53840098 -0.72055822 
C -0.97338009 -0.51164875 -0.77200663 
C -0.44468582 0.95348396 -0.73014011 
155 
 
C 0.90134083 1.21565176 -0.05470908 
C 1.35915627 0.18549666 0.98710331 
C 1.10997398 -1.23889222 0.46194343 
C -0.37919249 -1.48569262 0.23944969 
C 0.73532392 0.36483670 2.34704968 
C 1.60412285 -0.05717399 3.49060776 
C -0.48482070 0.86136996 2.56269784 
H -2.88520566 -1.55185768 -0.89571499 
H -2.93330028 0.09925385 -1.50501905 
H -2.88367506 -0.19847380 0.24705648 
H -1.22223010 1.66426020 -0.38007663 
H 0.89099878 2.22285803 0.40753508 
H 1.67609411 1.26992485 -0.85379756 
H 2.47030109 0.31877322 1.10072589 
H 1.51686322 -1.98458580 1.16977797 
H 1.65996679 -1.38375126 -0.49020389 
H -0.54239023 -2.52392015 -0.11546044 
H 2.31591125 -0.84531595 3.21419225 
H 1.01731659 -0.43993331 4.33651699 
H 2.18907899 0.79604396 3.86517937 
H -0.92208986 -1.40647615 1.20376463 
H -0.91260924 0.97754667 3.54434889 
H -1.15108720 1.19054434 1.78593789 
O 0.17193607 0.04893360 -2.67660788 
O -0.31854641 1.25360707 -2.12588370 
O -0.63396342 -0.97294626 -2.09207057 
Vibrational frequencies (in cm-1) 
 28.9  46.8  63.4  67.4 154.8 166.9 191.2 251.0 272.2 300.4 313.4 334.1 396.1 425.1 
447.7 470.3 536.0 565.7 614.5 638.2 695.3 724.6 817.8 861.7 875.6 896.5 948.0 964.1 
974.3 988.9 990.3 1006.4 1036.3 1042.7 1056.2 1071.7 1084.2 1092.7 1139.3 1149.0 1157.2 
1182.9 1211.2 1216.9 1234.4 1252.3 1274.9 1276.7 1279.1 1286.1 1288.7 1292.6 1301.2 
1306.7 1312.4 1318.8 1332.3 1341.5 1359.6 1380.5 1392.4 1397.5 1403.0 1408.9 1867.3 
2649.8 2656.0 2670.4 2671.0 2671.2 2674.5 2680.0 2685.4 2689.2 2726.8 2733.5 2738.7 
2743.1 2779.5 2780.9 2796.7  
 
 
name= MIN186 
energy (in kcal/mol)= -15.556887 
ZPE (in kcal/mol)= 145.949 
G (in kcal/mol)= 121.044 
Geometry 
C -2.11907498 -0.77323250 -1.03656432 
C -0.59342005 -0.70572221 -0.97287405 
C -0.06172449 0.76046271 -0.94013134 
C 1.12667584 0.98467813 -0.01099172 
C 1.00836569 0.28073954 1.35022431 
C 0.60169319 -1.14828891 1.16940890 
C -0.07385859 -1.59376598 0.10845766 
C 0.08775854 1.03945236 2.34292965 
C -1.39777485 0.72339807 2.15587947 
C 0.50136123 0.70966902 3.78452332 
H -2.51756484 -0.08220526 -1.79058830 
H -2.57561269 -0.53532190 -0.06997206 
H -2.45454946 -1.77985408 -1.32116610 
H -0.86664040 1.50556851 -0.78531516 
H 1.29200337 2.06951093 0.12979322 
H 2.04328807 0.61348804 -0.52281807 
H 0.23724577 2.13529121 2.17677439 
H 0.91571594 -1.81925731 1.96789485 
H 2.04113087 0.28833664 1.79922927 
H -0.30296373 -2.64868610 -0.03181442 
H -1.60043348 -0.34692987 2.28217233 
H -1.74789795 1.01474725 1.16090319 
H -2.01118523 1.25968398 2.88853102 
H -0.12997487 1.23930121 4.50668473 
156 
 
H 1.53759827 1.00086464 3.98482148 
H 0.40754856 -0.36115960 3.99354609 
O 0.84278584 -0.29490642 -2.69146135 
O 0.35802214 0.97517053 -2.29041656 
O -0.15439109 -1.20526777 -2.25188214 
Vibrational frequencies (in cm-1) 
 37.4  79.1  89.2 137.8 146.0 167.1 194.6 204.8 257.6 283.0 303.5 325.6 363.4 405.4 
436.3 467.4 472.6 555.4 574.8 645.1 715.7 785.0 820.3 821.9 860.1 878.4 967.7 974.5 
975.9 982.2 986.7 1005.1 1012.3 1021.6 1055.0 1073.3 1099.8 1139.5 1145.7 1161.1 1181.3 
1189.3 1198.7 1234.6 1246.1 1254.7 1260.4 1278.6 1281.4 1284.9 1290.9 1296.7 1300.5 
1307.1 1308.3 1309.5 1327.1 1335.1 1360.1 1377.0 1391.7 1399.3 1405.4 1408.0 1866.3 
2653.9 2670.4 2670.9 2674.9 2676.0 2677.4 2679.3 2682.0 2693.6 2703.7 2738.1 2747.3 
2761.9 2778.7 2781.2 2782.9  
 
 
name= MIN187 
energy (in kcal/mol)= -15.465702 
ZPE (in kcal/mol)= 145.96 
G (in kcal/mol)= 120.812 
Geometry 
C -1.92474231 -0.93310630 -0.77351581 
C -0.41035859 -0.88366915 -0.87488484 
C 0.16482916 0.56680554 -0.83260529 
C 1.21636745 0.73904735 0.25722546 
C 0.67350940 0.26475325 1.61719292 
C 0.28907793 -1.23282989 1.53655747 
C 0.30248677 -1.80398212 0.11510958 
C -0.42691767 1.16376631 2.13252934 
C -0.19773238 2.63423629 1.96120762 
C -1.52174620 0.73897803 2.76847158 
H -2.26542397 -0.56024928 0.20140445 
H -2.30369729 -1.95592778 -0.89315453 
H -2.39925859 -0.32341674 -1.55486703 
H -0.62828037 1.33937860 -0.78113352 
H 1.55336108 1.79070113 0.30120239 
H 2.12767086 0.16331576 -0.00580230 
H 1.51152535 0.35533357 2.36253749 
H 0.98431375 -1.82019236 2.16661711 
H 1.34469758 -1.96926533 -0.22729587 
H -0.16579101 -2.80700031 0.10446866 
H -0.83763100 3.23466546 2.62282321 
H -0.42151764 2.95316684 0.93261474 
H 0.83942725 2.91950471 2.18089604 
H -1.76411971 -0.29210248 2.96038939 
H -0.71138605 -1.40566687 1.97870687 
H -2.27253239 1.40311684 3.16336915 
O 1.04469276 -0.56851981 -2.56763398 
O 0.75412979 0.75156636 -2.11824207 
O -0.10212306 -1.31571118 -2.21295389 
Vibrational frequencies (in cm-1) 
-42.7  25.8  92.9 135.1 139.7 160.4 216.5 251.2 303.5 321.2 354.3 369.0 424.5 437.1 
446.3 472.9 485.5 548.1 582.9 645.1 700.7 725.2 814.6 834.3 860.2 876.2 949.9 971.6 
975.3 983.4 992.9 1014.0 1032.3 1046.8 1054.0 1065.5 1091.3 1110.2 1129.1 1153.9 1168.8 
1185.3 1195.2 1218.3 1228.0 1252.6 1265.5 1278.8 1280.4 1282.7 1285.0 1287.6 1291.0 
1297.2 1311.3 1324.9 1328.7 1342.8 1352.2 1366.7 1389.2 1394.9 1402.0 1407.3 1857.0 
2641.9 2657.6 2666.1 2668.0 2671.5 2672.7 2673.4 2683.5 2692.4 2716.1 2735.2 2743.2 
2745.1 2777.7 2778.8 2790.7  
 
 
name= MIN188 
energy (in kcal/mol)= -15.040205 
ZPE (in kcal/mol)= 145.941 
G (in kcal/mol)= 120.931 
Geometry 
C -2.28708866 -0.48789709 -0.75803418 
157 
 
C -0.77496614 -0.44861769 -0.97395455 
C -0.16720962 0.96101252 -0.69843676 
C 1.14571907 0.97439672 0.08208216 
C 1.26419819 -0.08257621 1.19146241 
C 0.76936370 -1.41475598 0.72460169 
C -0.11186160 -1.57821080 -0.26232990 
C 0.61106717 0.35587256 2.52931494 
C -0.86566191 0.73170361 2.39628237 
C 0.76043815 -0.75842801 3.57498666 
H -2.78772148 0.32291135 -1.30356251 
H -2.54571105 -0.40221484 0.30301262 
H -2.71307966 -1.43031975 -1.12764445 
H -0.91441943 1.66393005 -0.27751697 
H 1.31444357 1.98395112 0.50341157 
H 1.97572067 0.81658014 -0.64354974 
H 2.36506367 -0.19218816 1.40891449 
H 1.79459311 -1.10733642 3.65296378 
H 1.20458170 -2.27041843 1.24144202 
H -0.40759953 -2.56450976 -0.61644815 
H -1.43572674 -0.06767464 1.90918600 
H -0.99792111 1.65015180 1.81550013 
H -1.31892904 0.90565183 3.37906971 
H 1.16981970 1.25591261 2.89017636 
H 0.45470930 -0.41071214 4.56765038 
H 0.13366242 -1.62376921 3.32889531 
O 0.38964359 0.31228259 -2.76935818 
O 0.07496348 1.47044067 -2.01359698 
O -0.60674435 -0.62426413 -2.39582027 
Vibrational frequencies (in cm-1) 
 31.8  65.0  99.2 130.9 139.0 190.0 194.6 215.4 258.1 282.3 297.2 331.0 370.7 403.0 
437.7 467.5 475.1 537.6 590.3 645.8 713.9 782.2 817.7 820.9 856.5 875.6 964.2 971.8 
976.7 981.2 987.3 1005.4 1010.2 1022.8 1045.4 1070.9 1100.0 1140.7 1149.3 1168.6 1184.7 
1188.9 1199.5 1240.2 1246.7 1264.6 1265.0 1279.3 1280.3 1284.2 1291.6 1297.2 1301.9 
1305.9 1309.5 1312.1 1324.0 1333.1 1353.6 1379.7 1392.2 1400.3 1402.1 1408.1 1874.3 
2652.6 2666.2 2670.9 2671.8 2674.4 2675.6 2678.5 2681.7 2688.7 2702.8 2736.8 2745.2 
2761.0 2776.0 2780.0 2782.4  
 
 
name= MIN189 
energy (in kcal/mol)= -13.02965 
ZPE (in kcal/mol)= 144.056 
G (in kcal/mol)= 117.257 
Geometry 
C -2.94260819 -1.75360559 0.79353836 
C -1.46259833 -1.81156663 0.70101518 
C -0.69796685 -0.51933240 0.46065076 
C -0.61954253 -0.18395782 -1.00988708 
C 0.69146013 0.46754974 -1.42159967 
C 1.95076864 -0.45523610 -1.31502882 
C 2.55101998 0.51727843 -0.24553796 
C 1.33072867 1.40749066 -0.41340620 
C 0.97410572 2.57228568 0.10121420 
C 3.86794534 1.16149907 -0.62335070 
H -3.27592277 -1.21431147 1.69621024 
H -3.39553964 -2.75440501 0.81064770 
H -3.38225397 -1.18162542 -0.04491276 
H 0.28856365 -0.55073841 0.96708139 
H -1.48551842 0.49260454 -1.26047308 
H -0.78836990 -1.08497197 -1.63876459 
H 0.58855642 0.93046406 -2.42270501 
H 2.52982857 -0.53083303 -2.23637132 
H 1.75276161 -1.46578977 -0.95342808 
H 2.61699962 0.05418702 0.75684922 
H -0.81740056 1.41684169 1.04485022 
H 0.06663409 3.09489737 -0.16730538 
158 
 
H 1.58252981 3.12228409 0.80285941 
H 3.81428456 1.66194381 -1.59826926 
H 4.67181609 0.41673878 -0.68039865 
H 4.16759631 1.91786920 0.11284600 
O -2.52825233 0.96145102 0.54369880 
O -1.44741071 0.57579887 1.20694657 
O -0.83202598 -2.83500873 0.79786014 
Vibrational frequencies (in cm-1) 
 25.2  40.2  65.8  80.5 120.7 151.7 163.4 166.5 190.7 215.2 227.6 254.5 317.6 331.8 
372.1 407.1 452.2 522.3 588.8 615.5 655.4 671.1 686.0 835.3 866.1 875.0 887.9 893.5 
918.7 950.1 956.8 1005.4 1042.1 1049.7 1054.4 1068.1 1078.2 1090.6 1122.9 1141.8 1154.3 
1171.0 1186.6 1193.8 1220.3 1226.5 1236.1 1244.4 1263.2 1265.3 1283.8 1288.7 1293.7 
1295.3 1296.8 1313.0 1318.2 1338.5 1353.0 1368.1 1379.4 1386.1 1401.1 1849.0 1943.5 
2597.6 2644.0 2674.1 2674.7 2677.6 2678.2 2688.9 2712.2 2714.3 2719.9 2722.5 2726.2 
2767.0 2774.7 2782.0 2786.1  
 
 
name= MIN190 
energy (in kcal/mol)= -15.000127 
ZPE (in kcal/mol)= 146.052 
G (in kcal/mol)= 120.456 
Geometry 
C -2.39290247 -0.59903880 -0.74361984 
C -0.86202812 -0.59375304 -0.74020668 
C -0.31741322 0.86526874 -0.75003288 
C 1.05543783 1.09242819 -0.12037763 
C 1.37138177 0.19160699 1.08022502 
C 1.15099458 -1.27161297 0.65048510 
C -0.32216887 -1.52526306 0.34103408 
C 0.61963383 0.50127731 2.35225639 
C -0.42351301 1.56842180 2.34087564 
C 0.89782401 -0.16471916 3.47821280 
H -2.78431760 0.01302270 -1.56818719 
H -2.80700232 -0.21883291 0.19404030 
H -2.78122789 -1.61418256 -0.89678136 
H -1.06766360 1.59872345 -0.39259236 
H 1.17077295 2.15756361 0.15612761 
H 1.82864651 0.91583013 -0.90348622 
H 2.46452276 0.32467806 1.31176214 
H 1.49603588 -1.96181249 1.44283551 
H 1.76916956 -1.49655766 -0.24147274 
H -0.46330294 -2.57711677 0.01688263 
H -1.30728196 1.24917282 1.77045533 
H -0.05277030 2.50150282 1.89486745 
H -0.77253160 1.82094517 3.35224989 
H 0.40180813 0.01480710 4.41658095 
H 1.64013865 -0.94071880 3.55170220 
H -0.92037217 -1.41201879 1.26817792 
O 0.26918086 -0.09195957 -2.67829066 
O -0.22948610 1.12114125 -2.15578321 
O -0.47599398 -1.12124036 -2.02013382 
Vibrational frequencies (in cm-1) 
-11.5  50.8  78.9 135.7 159.8 164.7 192.1 268.8 277.4 314.0 336.7 346.3 384.5 434.4 
438.6 462.4 533.7 548.5 604.2 637.7 699.3 734.2 817.7 855.2 869.1 898.9 949.8 964.8 
977.3 990.7 997.5 1006.1 1033.8 1040.5 1052.0 1069.3 1082.9 1094.6 1138.0 1147.5 1151.3 
1177.1 1209.5 1211.9 1230.2 1247.0 1273.1 1280.3 1286.6 1288.5 1289.6 1292.6 1299.2 
1304.5 1312.9 1323.5 1334.5 1346.9 1363.7 1380.2 1384.9 1392.0 1402.4 1407.8 1844.3 
2650.0 2656.4 2669.6 2670.2 2670.7 2671.0 2681.4 2684.0 2692.3 2726.0 2735.5 2739.0 
2743.0 2777.0 2781.2 2795.2  
 
 
name= MIN191 
energy (in kcal/mol)= -14.992481 
ZPE (in kcal/mol)= 146.071 
G (in kcal/mol)= 121.298 
159 
 
Geometry 
C -2.13444479 0.11542803 -0.08835952 
C -0.64110273 0.07529445 -0.41451196 
C 0.01072817 1.47190418 -0.20107566 
C 1.53184424 1.49333053 -0.06322317 
C 2.07390682 0.30912852 0.73394091 
C 1.59742681 -1.00272565 0.10819450 
C 0.06680051 -1.14322466 0.20094652 
C -0.32114974 -1.43366580 1.62807062 
C -0.52486715 -0.50198681 2.56245215 
C -0.43646687 -2.89085476 1.94443710 
H -2.64168547 0.87661514 -0.69858732 
H -2.32776718 0.33958720 0.96508247 
H -2.61413572 -0.84466652 -0.31450871 
H -0.49657771 2.06603198 0.58287379 
H 1.85251486 2.44692870 0.39701075 
H 1.98288031 1.49094126 -1.08050430 
H 3.17971104 0.34104230 0.75508333 
H 2.08437727 -1.86379727 0.60216419 
H 1.90185291 -1.04635392 -0.95721293 
H -0.23125836 -2.02348902 -0.43641838 
H -0.78313001 -0.73081874 3.58271336 
H -0.45140069 0.55726331 2.38668325 
H 1.75375732 0.36913082 1.79225120 
H -0.56774856 -3.08005984 3.01806531 
H 0.45840834 -3.44533707 1.62838469 
H -1.29921862 -3.34061809 1.43142559 
O -0.10600187 1.12513128 -2.40362232 
O -0.34932448 2.11589398 -1.42779336 
O -0.57417104 -0.11087188 -1.84059470 
Vibrational frequencies (in cm-1) 
 56.3  62.3  88.7  96.0 143.1 191.3 208.5 215.2 271.5 298.3 309.8 334.1 351.5 424.8 
445.4 487.1 498.1 566.6 614.0 647.6 712.0 719.8 809.1 888.9 891.4 926.1 946.1 952.8 
983.1 988.6 1001.3 1018.8 1038.2 1041.9 1051.2 1080.0 1091.1 1114.8 1137.6 1140.7 
1166.2 1168.8 1186.5 1221.0 1230.7 1238.9 1245.9 1273.9 1280.8 1283.5 1286.4 1288.7 
1293.8 1305.0 1318.0 1323.8 1331.4 1343.9 1361.5 1374.3 1389.8 1391.6 1398.3 1404.4 
1866.3 2651.6 2661.6 2669.8 2671.4 2672.5 2673.6 2675.4 2681.2 2698.7 2724.7 2739.7 
2741.3 2746.1 2778.8 2781.0 2794.0  
 
 
name= MIN192 
energy (in kcal/mol)= -15.022878 
ZPE (in kcal/mol)= 146.13 
G (in kcal/mol)= 121.115 
Geometry 
C -2.20024744 -0.72297941 -0.94073239 
C -0.68256354 -0.68390074 -0.78148493 
C -0.17782864 0.78949595 -0.75394104 
C 1.14606033 1.02405449 -0.02497433 
C 1.27644088 0.20227244 1.26563211 
C 1.16849192 -1.28217194 0.86857319 
C -0.22193941 -1.61882858 0.33050308 
C 0.32074832 0.61634826 2.35633635 
C -0.00129216 2.07466475 2.44264685 
C -0.17371239 -0.23618732 3.25862499 
H -2.52339602 -0.13247401 -1.80976117 
H -2.71426182 -0.32906607 -0.05785601 
H -2.55393361 -1.74840376 -1.10604808 
H -0.96866463 1.48835083 -0.41757897 
H 1.28104116 2.10291851 0.17257730 
H 1.97947240 0.75427158 -0.71252284 
H 2.30974871 0.37418972 1.67718201 
H 1.40974972 -1.93209720 1.73014615 
H 1.93276037 -1.51104635 0.09790559 
H -0.95845411 -1.58638889 1.16135924 
160 
 
H -0.65328078 2.39089815 1.61613711 
H 0.90584517 2.69336225 2.40698993 
H -0.52548785 2.33143004 3.37360540 
H -0.23680730 -2.66412268 -0.04363298 
H 0.03218406 -1.29215994 3.27800727 
H -0.82758140 0.06177354 4.06102852 
O -0.21219574 -0.09046621 -2.88100495 
O 0.08104747 1.10202808 -2.12522083 
O -0.05990198 -1.16066009 -1.98643262 
Vibrational frequencies (in cm-1) 
 31.4  47.4  83.9 133.8 149.0 172.6 224.0 243.5 294.8 312.6 336.0 368.4 378.8 423.9 
442.9 469.9 503.2 562.5 603.2 630.4 702.2 733.1 811.9 862.0 870.9 893.3 955.3 963.7 
982.9 989.3 994.6 1010.5 1034.4 1051.3 1056.0 1070.7 1088.5 1107.7 1133.0 1141.7 1162.3 
1174.4 1203.7 1207.8 1230.3 1249.0 1266.6 1278.7 1283.4 1288.5 1289.3 1291.8 1292.8 
1307.8 1317.1 1325.9 1327.6 1340.2 1366.2 1376.7 1385.1 1393.6 1405.3 1411.9 1853.3 
2650.0 2653.1 2668.2 2669.2 2669.9 2672.7 2678.9 2682.9 2688.1 2723.0 2735.0 2739.2 
2741.5 2778.0 2780.8 2793.9  
 
 
name= MIN193 
energy (in kcal/mol)= -14.9966 
ZPE (in kcal/mol)= 146.196 
G (in kcal/mol)= 121.216 
Geometry 
C -2.34315540 -0.60491318 -0.68970715 
C -0.81510680 -0.57377952 -0.79068859 
C -0.29400819 0.88690677 -0.64192399 
C 1.08581932 1.05944285 -0.01457422 
C 1.35298373 0.07915634 1.13698731 
C 1.23146417 -1.33918410 0.55032220 
C -0.19917551 -1.64361223 0.10884536 
C 0.49667080 0.31917323 2.35474763 
C 0.19062422 1.74714791 2.68076691 
C 0.07673097 -0.65873041 3.16248051 
H -2.68757932 -0.33207645 0.31278794 
H -2.73487286 -1.60304438 -0.92103271 
H -2.79852851 0.08784559 -1.41059370 
H -1.04728733 1.55451040 -0.17724608 
H 1.22141420 2.10614684 0.31545754 
H 1.85716903 0.90866712 -0.80272663 
H 2.41711673 0.22461041 1.47261672 
H 1.56888293 -2.09218110 1.28685867 
H 1.91997373 -1.43866456 -0.31326136 
H -0.22331775 -2.61580859 -0.42767616 
H -0.22817614 1.86300200 3.69018716 
H -0.54663867 2.16825048 1.98317478 
H 1.09006098 2.37633427 2.63660788 
H 0.27815765 -1.70495631 3.01092401 
H -0.50566954 -0.48492971 4.05186191 
H -0.83841318 -1.78131616 1.00582644 
O 0.23683150 0.17275965 -2.68827703 
O -0.23772160 1.31639416 -2.00618567 
O -0.52098586 -0.91358337 -2.15755270 
Vibrational frequencies (in cm-1) 
 33.3  45.7  79.1 133.0 160.8 177.5 191.5 276.9 296.6 309.3 359.9 366.1 386.5 428.9 
451.7 469.8 504.9 551.4 602.4 637.4 701.5 734.5 816.6 860.2 863.8 893.1 955.1 967.5 
977.3 991.6 997.6 1004.1 1035.3 1043.8 1051.8 1068.9 1084.7 1094.5 1137.6 1151.6 1157.0 
1176.7 1209.4 1216.1 1231.2 1245.0 1273.2 1277.7 1282.5 1288.6 1289.8 1290.8 1293.7 
1304.6 1312.3 1325.0 1328.3 1338.7 1367.2 1378.9 1384.9 1393.7 1405.9 1413.3 1854.1 
2650.1 2653.0 2668.8 2670.3 2671.9 2672.6 2679.5 2683.5 2693.3 2722.6 2734.9 2738.4 
2741.9 2778.3 2780.7 2793.4  
 
 
name= MIN194 
energy (in kcal/mol)= -11.470589 
161 
 
ZPE (in kcal/mol)= 142.768 
G (in kcal/mol)= 116.436 
Geometry 
C -2.79650379 0.00352055 -0.42730954 
C -1.29113508 -0.19982083 -0.19848866 
C 1.66079243 1.27554874 -0.34431152 
C 1.78796625 -0.17401578 -0.54357023 
C 0.88884400 -0.74473090 -1.61476362 
C -0.01451691 0.10371897 -2.48351483 
C -0.62374404 -0.79119501 -1.43020928 
C -1.04258979 -1.06827493 1.01909382 
C -0.51536837 -0.59697649 2.14890450 
C -1.40847426 -2.50812201 0.86827194 
H -3.28910273 0.37606136 0.47738090 
H -3.29708298 -0.92252880 -0.72241233 
H -2.96058559 0.74095267 -1.22375801 
H 1.42391479 1.96375826 -1.14618579 
H 1.56984888 -0.69327351 0.43518561 
H 2.85445452 -0.42919933 -0.75053649 
H 1.34620078 -1.62425860 -2.09067104 
H -0.13253828 -0.14655384 -3.53381978 
H -0.06465515 1.18223776 -2.35441359 
H -1.14559927 -1.69511894 -1.76664156 
H -0.33658425 -1.20594669 3.02244705 
H -0.17219093 0.41814627 2.30052931 
H -1.00170766 1.49439189 0.81211850 
H -0.64806154 -3.04002429 0.27554304 
H -2.37480453 -2.64684668 0.36789424 
H -1.47217519 -3.02309660 1.83747608 
O 2.06550750 1.16250276 1.81905927 
O 1.79572542 1.87211575 0.79532138 
O -0.72181175 1.09419620 -0.03613727 
Vibrational frequencies (in cm-1) 
 28.9  41.9  87.4 108.1 124.5 136.3 150.6 190.9 217.5 235.6 246.5 276.6 303.7 314.8 
382.9 388.0 426.5 468.4 486.7 531.6 543.8 593.0 654.3 710.9 772.1 781.8 861.4 882.6 
936.9 953.9 963.9 983.0 991.7 1011.3 1030.1 1047.6 1056.5 1059.3 1065.3 1097.1 1133.9 
1141.7 1157.2 1172.2 1188.6 1200.7 1221.8 1247.6 1261.4 1280.3 1285.3 1290.6 1292.3 
1311.8 1325.0 1360.0 1371.8 1384.4 1385.6 1390.4 1398.0 1404.7 1491.2 1599.6 1864.2 
2611.7 2668.3 2673.8 2677.5 2680.4 2700.6 2703.7 2708.4 2721.0 2741.5 2753.7 2776.1 
2781.7 2783.1 2784.9 2797.6  
 
 
name= MIN195 
energy (in kcal/mol)= -14.459362 
ZPE (in kcal/mol)= 145.892 
G (in kcal/mol)= 120.437 
Geometry 
C -2.25908869 -0.29552868 -0.99767332 
C -0.75827704 -0.20468500 -0.78765144 
C -0.15067233 1.21557377 -1.04118717 
C 0.79903782 1.50766631 0.11721963 
C 0.41464712 0.54813280 1.26192481 
C 0.60514782 -1.89754634 0.53095529 
C -0.30499983 -0.66579373 0.61539438 
C -0.49865205 1.25358460 2.21944967 
C -0.12971895 1.59594176 3.45290842 
C 0.81326542 -2.53654342 1.90339409 
H -2.54008631 0.04043262 -2.00624673 
H -2.80939529 0.31179199 -0.27137265 
H -2.60846430 -1.33312618 -0.90203432 
H -0.89496830 2.00695668 -1.23034764 
H 1.84514162 1.32890069 -0.20046390 
H 0.75910001 2.56171903 0.43574788 
H 1.33612358 0.20514597 1.78745052 
H 1.57674390 -1.62378282 0.07681498 
162 
 
H 0.16026421 -2.64332327 -0.15984039 
H -1.19735314 -0.93616729 1.22691002 
H -1.48908983 1.48067167 1.82797356 
H 0.84333905 1.38980321 3.87053019 
H -0.77540948 2.11378697 4.14470645 
H 1.27494797 -1.84031781 2.61199282 
H 1.46488823 -3.41524653 1.83375426 
H -0.13613144 -2.86560552 2.34112310 
O 0.96162552 -0.28797149 -2.26324577 
O 0.55045506 1.07282111 -2.26981270 
O -0.19105363 -0.99967875 -1.83554801 
Vibrational frequencies (in cm-1) 
 27.8  60.4  79.1 104.3 162.9 171.3 174.3 217.9 243.4 246.5 299.3 318.5 357.4 367.7 
443.3 473.3 502.4 588.5 634.0 648.1 688.7 723.2 844.7 858.0 871.1 922.8 942.0 970.3 
978.2 992.7 1001.0 1012.4 1039.5 1049.9 1086.4 1091.2 1107.0 1124.7 1136.3 1145.8 
1158.1 1178.8 1201.5 1221.4 1230.3 1234.1 1244.4 1263.3 1284.6 1285.6 1287.7 1299.0 
1300.7 1310.1 1313.2 1320.7 1324.7 1328.5 1348.0 1354.6 1363.2 1391.2 1394.2 1405.3 
1848.9 2655.1 2664.9 2669.8 2677.8 2678.4 2682.9 2696.4 2703.1 2706.0 2716.1 2744.3 
2748.3 2759.6 2780.3 2782.3 2789.0  
 
 
name= MIN196 
energy (in kcal/mol)= -13.498461 
ZPE (in kcal/mol)= 144.992 
G (in kcal/mol)= 120.233 
Geometry 
C -2.11433270 -0.16465279 -0.54694468 
C -0.60158449 -0.18220811 -0.56940244 
C 0.07108477 1.23391275 -0.49189410 
C 2.05129748 2.05211380 0.81414055 
C 1.30468005 1.05615217 0.34848171 
C 1.54396127 -0.40622693 0.56132134 
C 0.15620555 -1.08875337 0.42650606 
C -0.45492523 -1.29697254 1.82902652 
C -0.78931247 0.01523188 2.54449907 
C -1.67751174 -2.22181385 1.80282893 
H -2.50729906 0.46353897 -1.36121523 
H -2.51410282 0.22194286 0.39681232 
H -2.52397287 -1.17266259 -0.70272404 
H -0.59435082 2.05473988 -0.18002087 
H 2.93767005 1.90530600 1.40960052 
H 1.84165421 3.09335742 0.62879659 
H 0.33451886 -1.81908596 2.43628049 
H 2.02697265 -0.62650910 1.52673282 
H 2.23495789 -0.78909801 -0.21875192 
H 0.27454986 -2.09352616 -0.04575242 
H -1.55242517 0.59386970 2.01564689 
H 0.09672994 0.65560676 2.63726704 
H -1.16508640 -0.17372185 3.55593174 
H -1.88512348 -2.61819592 2.80372382 
H -1.52416831 -3.07753407 1.13704157 
H -2.58398289 -1.70484534 1.47479390 
O 0.74773606 0.23762167 -2.36731126 
O 0.41077176 1.51253849 -1.84517275 
O -0.28480900 -0.62416467 -1.90446100 
Vibrational frequencies (in cm-1) 
 57.0  71.9  76.9 148.3 161.2 179.7 193.6 222.9 231.7 274.4 305.0 308.7 353.0 375.3 
397.4 463.9 486.0 551.2 578.1 613.8 652.5 712.2 728.8 826.8 863.1 924.7 940.2 958.0 
964.1 976.0 978.6 985.9 1005.0 1013.3 1018.8 1077.7 1081.8 1105.0 1110.7 1136.2 1156.6 
1161.2 1185.7 1202.3 1237.3 1251.3 1255.2 1273.0 1283.0 1284.5 1288.0 1296.3 1300.5 
1301.5 1304.7 1308.4 1314.5 1323.1 1339.7 1365.5 1385.6 1388.7 1408.0 1408.6 1897.1 
2662.0 2664.2 2667.6 2669.0 2672.9 2676.4 2679.6 2694.4 2698.6 2707.9 2724.1 2745.9 
2774.5 2780.4 2783.6 2792.2  
 
 
163 
 
name= MIN197 
energy (in kcal/mol)= -14.502466 
ZPE (in kcal/mol)= 146.135 
G (in kcal/mol)= 120.217 
Geometry 
C -2.17866276 -0.61480440 -0.88141692 
C -0.64867756 -0.58915768 -0.85761371 
C -0.12644817 0.88147551 -0.78957354 
C 1.04101379 1.18201225 0.14749370 
C 1.12010228 0.24647535 1.36132900 
C 1.20897595 -1.18675710 0.80456435 
C -0.11262461 -1.59705834 0.15970118 
C 0.00942991 0.42089363 2.36792499 
C -0.68232690 1.74518182 2.41101658 
C -0.32259475 -0.54059848 3.23522880 
H -2.59852359 -0.25122871 0.06280613 
H -2.55670273 -1.63150689 -1.04659188 
H -2.57479579 0.00570307 -1.69643065 
H -0.95996124 1.60046215 -0.63949392 
H 1.00339525 2.23979524 0.46837105 
H 1.98824261 1.09751576 -0.43185820 
H 2.07660482 0.47329652 1.90732396 
H 1.47961522 -1.90037077 1.60446156 
H 2.02965554 -1.24670494 0.06197753 
H 0.00697329 -2.57882473 -0.34620310 
H -1.35515467 1.83582149 3.27536529 
H -1.29826262 1.90372298 1.51479163 
H 0.03330818 2.57602868 2.47725739 
H -1.09126273 -0.43031268 3.98120204 
H 0.14141084 -1.51105143 3.27262684 
H -0.86804260 -1.76397151 0.95584099 
O 0.75263653 -0.12331385 -2.59005467 
O 0.29092057 1.13632417 -2.13550503 
O -0.25389152 -1.03006007 -2.17226827 
Vibrational frequencies (in cm-1) 
 -9.6  28.2  75.1 140.7 152.9 181.9 205.5 272.2 298.5 319.4 351.7 366.2 405.0 432.5 
457.5 470.0 511.2 543.9 598.8 637.6 700.6 730.8 812.5 855.8 866.3 883.1 953.0 963.9 
976.1 988.0 997.1 1004.0 1033.7 1044.3 1051.3 1068.8 1085.0 1096.3 1136.4 1154.4 1160.9 
1182.1 1207.4 1218.0 1232.4 1241.8 1269.5 1279.7 1282.9 1288.5 1289.7 1292.4 1293.9 
1307.6 1314.9 1327.3 1331.2 1339.6 1366.8 1380.5 1384.6 1392.1 1406.0 1411.8 1849.1 
2649.3 2651.3 2669.0 2669.6 2671.8 2672.4 2677.8 2684.5 2685.7 2723.9 2734.4 2737.2 
2742.8 2777.9 2780.2 2794.0  
 
 
name= MIN198 
energy (in kcal/mol)= -13.908797 
ZPE (in kcal/mol)= 145.781 
G (in kcal/mol)= 120.135 
Geometry 
C -2.44247530 -0.67647258 -0.62945793 
C -0.91659664 -0.69871352 -0.65793196 
C -0.34809715 0.74485513 -0.62943877 
C 1.13574118 0.81164743 -0.27862958 
C 1.46923898 0.01709624 0.99067738 
C 1.08252894 -1.45795415 0.78945357 
C -0.35875831 -1.70828330 0.33721070 
C 0.88694850 0.69310193 2.20472269 
C 1.74689138 1.79220900 2.75059064 
C -0.27599240 0.39046357 2.78334471 
H -2.85730448 -1.67312323 -0.82345022 
H -2.84101083 -0.01050849 -1.40936814 
H -2.83035910 -0.32820533 0.33307944 
H -0.96216185 1.44060991 -0.02524344 
H 1.44871651 1.86739508 -0.17662396 
H 1.72241032 0.40942136 -1.13349461 
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H 2.58985365 0.02909002 1.10884635 
H 1.26848141 -2.01486779 1.72919232 
H 1.77248908 -1.89338326 0.03577097 
H -0.42394481 -2.72337122 -0.11416572 
H 2.07205861 2.48532999 1.96268387 
H 2.65047484 1.38399082 3.22486956 
H 1.22940206 2.39242866 3.51042686 
H -1.02388777 -1.74733676 1.22560823 
H -0.65723624 0.90287730 3.65093447 
H -0.94008151 -0.38666038 2.44983245 
O -0.69622420 -0.00352136 -2.78425303 
O -0.47590298 1.18159199 -1.97829265 
O -0.46558492 -1.11743779 -1.95662695 
Vibrational frequencies (in cm-1) 
-30.8  41.5  73.7  84.4 134.3 168.1 183.4 218.2 271.2 282.6 292.7 352.8 374.3 405.8 
427.2 458.4 536.9 560.2 610.3 636.0 702.9 739.5 813.7 841.2 871.5 903.9 959.0 965.6 
981.4 986.6 990.7 1006.7 1035.7 1051.6 1059.6 1072.2 1091.2 1107.8 1135.9 1155.9 1165.1 
1175.8 1209.7 1214.2 1234.5 1260.1 1265.3 1276.8 1281.2 1287.4 1288.2 1290.3 1298.6 
1305.7 1310.3 1317.2 1322.0 1345.1 1373.1 1376.3 1391.3 1395.3 1406.1 1414.9 1873.4 
2640.4 2658.3 2667.3 2668.0 2671.4 2673.3 2679.8 2682.4 2694.8 2716.6 2730.2 2737.6 
2741.5 2778.8 2780.5 2791.4  
 
 
name= MIN199 
energy (in kcal/mol)= -13.935807 
ZPE (in kcal/mol)= 146.006 
G (in kcal/mol)= 120.823 
Geometry 
C -3.04644419 -0.35374196 -0.68383581 
C -1.52510423 -0.38274193 -0.70318089 
C -0.87479298 1.02983719 -0.61043856 
C 0.06403071 1.18379985 0.58027695 
C 1.15263491 0.09427522 0.65357161 
C 0.57596762 -1.30221316 0.32644063 
C -0.95271175 -1.34465213 0.33516678 
C 1.88636301 0.14296807 1.97475226 
C 1.97560401 1.47761813 2.64806913 
C 2.49759914 -0.91231336 2.52103388 
H -3.44546578 0.27817193 -1.48944649 
H -3.43105649 0.02564969 0.26870346 
H -3.46506012 -1.35770535 -0.83639868 
H -1.63201606 1.84379443 -0.62943368 
H -0.53436598 1.17999692 1.51228034 
H 0.54685718 2.18060330 0.52198441 
H 1.91449253 0.33155797 -0.14089412 
H 0.95854886 -2.06795761 1.02721813 
H 0.94176478 -1.61894151 -0.67240483 
H -1.29858344 -2.37512104 0.11940199 
H 1.01071964 1.77043193 3.08477269 
H 2.28394025 2.26676429 1.94903418 
H 2.70550202 1.48027749 3.46959577 
H 2.50924092 -1.90232894 2.09762963 
H -1.33858241 -1.09903221 1.34224012 
H 3.04264608 -0.86859025 3.44892966 
O 0.02778082 -0.13346594 -2.32462338 
O -0.18362876 1.19131912 -1.84628325 
O -1.17519583 -0.81590513 -2.02789278 
Vibrational frequencies (in cm-1) 
-49.5  22.1  93.2 141.7 155.5 165.8 214.5 258.6 270.8 282.6 342.3 363.1 407.7 429.7 
436.7 472.7 521.2 571.1 581.8 633.1 681.0 716.0 800.1 840.6 873.9 936.8 942.1 961.3 
970.4 986.5 998.9 1004.7 1028.7 1046.5 1049.7 1065.2 1089.7 1100.3 1137.9 1170.0 1179.2 
1193.5 1200.7 1217.3 1241.4 1260.5 1270.3 1278.3 1283.3 1283.8 1286.0 1287.2 1290.9 
1293.2 1312.6 1319.1 1325.6 1335.4 1353.1 1383.4 1388.1 1398.4 1403.1 1409.6 1851.7 
2645.8 2659.9 2668.8 2670.5 2671.0 2672.1 2679.1 2683.2 2685.1 2718.4 2734.2 2737.7 
2746.5 2777.8 2781.3 2791.4  
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name= MIN200 
energy (in kcal/mol)= -9.620096 
ZPE (in kcal/mol)= 141.95 
G (in kcal/mol)= 112.639 
Geometry 
C -3.53569501 0.58566091 -0.52343695 
C -2.07312547 0.60498880 -0.82823674 
C 0.49634338 1.76538654 -0.65095616 
C 1.68321575 1.27035460 -0.96394903 
C 0.67986581 -1.34718452 0.96410420 
C -0.37283505 -1.06237285 -0.05528955 
C -1.14476931 0.19803570 0.28796612 
C 1.81728023 -2.00481434 0.69746922 
C 2.83449241 -2.25386388 1.76062342 
C 2.15499774 -2.53668355 -0.65478922 
H -4.13399650 0.87658092 -1.40109969 
H -3.87452511 -0.40924090 -0.20630304 
H -3.78086835 1.29328627 0.28516074 
H -0.07669954 2.54446854 -1.12446456 
H 2.25393224 1.61312691 -1.81793924 
H 2.18852342 0.49247246 -0.40612047 
H 0.45600294 -0.99936995 1.97130096 
H -1.07158716 -1.92781738 -0.11777201 
H 0.06253075 -0.97485047 -1.07813489 
H -1.67751510 0.11703138 1.26008581 
H 3.80304373 -1.80302314 1.49824521 
H 3.00580711 -3.33082910 1.90271144 
H 2.54413220 -1.84415576 2.73768881 
H 1.43902091 -3.31247747 -0.96551682 
H 3.15346013 -2.99060306 -0.69756034 
H 2.12989910 -1.74922734 -1.42345956 
O -0.60536227 2.21165786 1.25779358 
O -0.07514271 1.24743165 0.61698862 
O -1.64409969 0.91031433 -1.91240736 
Vibrational frequencies (in cm-1) 
-13.0  38.6  42.4  52.1  63.6  91.1 104.5 112.6 114.2 177.4 196.0 228.4 260.8 274.4 
307.4 340.3 412.4 434.8 462.9 487.6 520.7 533.2 617.2 647.2 672.7 790.9 852.4 899.4 
948.7 967.5 986.9 1001.7 1012.7 1024.4 1041.8 1049.3 1054.2 1080.0 1086.4 1109.0 1114.9 
1155.1 1190.4 1217.5 1244.4 1250.4 1255.1 1259.8 1269.1 1269.8 1275.8 1283.6 1284.7 
1287.2 1291.1 1309.3 1360.2 1360.6 1377.0 1378.9 1399.2 1418.4 1853.7 1855.5 1867.8 
2639.4 2661.7 2663.3 2669.7 2671.0 2671.3 2674.3 2687.3 2700.9 2723.5 2742.6 2754.9 
2774.1 2776.9 2777.1 2779.9  
 
 
name= MIN201 
energy (in kcal/mol)= -11.475851 
ZPE (in kcal/mol)= 143.982 
G (in kcal/mol)= 116.971 
Geometry 
C -2.65549109 0.40340561 0.27209817 
C -1.17768820 0.35822049 0.25504926 
C -0.35311220 1.42969569 0.28857724 
C 1.14705250 1.30090778 0.23049217 
C 1.51086797 -0.18418645 0.10484181 
C 0.59174919 -0.85079934 -0.95927188 
C -0.49585696 -0.97183404 0.15312913 
C 0.71308065 -1.02674569 1.19213942 
C 0.51102932 -0.42016228 2.56196283 
C 1.27590371 -2.43340119 1.34642007 
H -3.06606634 1.39867430 0.48291165 
H -3.06865013 -0.27898948 1.03273941 
H -3.07154968 0.07794436 -0.69819510 
H -1.70703777 2.83098024 0.45805527 
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H 1.60162207 1.73813711 1.14552014 
H 1.56516200 1.89602052 -0.60573332 
H 2.58207670 -0.37078827 0.03158560 
H 0.93027366 -1.79720873 -1.40048150 
H -0.47194907 0.62453618 -1.88724784 
H -1.15552825 -1.83842205 0.12187290 
H -0.03798840 0.52840950 2.54635287 
H 1.47224879 -0.23051174 3.05604440 
H -0.06586311 -1.09393028 3.20981696 
H 2.21189162 -2.42300298 1.91891159 
H 1.49062670 -2.91994576 0.38829502 
H 0.57186622 -3.08255229 1.88213142 
O 0.37636042 0.03969635 -2.13233588 
O -0.72823992 2.72829903 0.33809961 
O -0.12600647 -0.67430317 -3.14360450 
Vibrational frequencies (in cm-1) 
 -2.5  61.2 110.1 113.8 131.5 147.8 156.0 184.1 228.9 280.8 284.9 338.5 364.7 377.8 
402.9 411.1 448.0 464.1 504.5 544.3 592.3 606.7 734.2 768.8 826.2 848.2 876.5 924.9 
959.5 974.8 1008.3 1011.1 1017.0 1020.5 1045.8 1066.2 1099.3 1103.2 1119.8 1130.0 
1150.4 1176.5 1182.0 1205.6 1218.1 1244.5 1262.1 1276.5 1281.6 1283.8 1285.9 1289.3 
1294.6 1295.1 1300.1 1302.9 1324.2 1344.0 1363.1 1396.2 1406.5 1411.5 1418.3 1429.4 
1840.6 2654.3 2658.0 2667.8 2669.4 2672.6 2674.4 2679.1 2702.2 2724.0 2740.3 2745.2 
2751.4 2769.0 2774.5 2780.7 2783.2  
 
 
name= MIN202 
energy (in kcal/mol)= -13.391471 
ZPE (in kcal/mol)= 146.125 
G (in kcal/mol)= 121.039 
Geometry 
C -2.31399853 -0.83259503 -0.57102265 
C -0.78804768 -0.78879811 -0.61296724 
C -0.28604391 0.67757834 -0.71269390 
C 1.17825161 0.84741797 -0.32067329 
C 1.47127635 0.22042026 1.04928596 
C 1.20081967 -1.29045602 0.97689091 
C -0.18011022 -1.69717001 0.45077466 
C 0.76140617 0.99132461 2.13554370 
C -0.46721991 0.42474287 2.76152935 
C 1.23790205 2.18122925 2.51888601 
H -2.74681474 -0.25370040 -1.40066344 
H -2.71563084 -0.42555631 0.36138740 
H -2.68220481 -1.86052665 -0.67964627 
H -0.94975922 1.39895373 -0.19749023 
H 1.44818842 1.92063673 -0.32580880 
H 1.81847281 0.37526820 -1.09648308 
H 2.57648297 0.33112863 1.24205156 
H -0.11256581 -2.72709962 0.03183990 
H 1.97704334 -1.74332455 0.32312409 
H -0.88571231 -1.78517004 1.30171890 
H -1.25937212 0.26644422 2.01593404 
H -0.88546621 1.08564515 3.53395554 
H -0.26311507 -0.54106402 3.24479658 
H 2.12188257 2.63665620 2.10383693 
H 1.35590292 -1.74087890 1.97700360 
H 0.77860391 2.79400123 3.27604425 
O -0.63869901 -0.26632731 -2.78710554 
O -0.37689942 0.98215500 -2.10205022 
O -0.33362837 -1.29485181 -1.88032926 
Vibrational frequencies (in cm-1) 
 27.9  55.3  82.7 136.0 164.0 175.5 205.9 224.7 277.7 287.6 295.5 363.1 387.9 407.4 
428.6 450.5 530.5 568.3 617.1 635.1 709.0 743.6 809.1 834.5 861.8 899.1 960.9 966.9 
981.4 990.2 997.7 1006.2 1036.8 1050.6 1061.3 1069.5 1093.2 1110.9 1132.8 1154.8 1162.4 
1175.1 1210.3 1218.7 1229.1 1256.4 1267.5 1278.0 1284.2 1288.7 1290.1 1292.8 1306.1 
1309.4 1317.7 1321.6 1336.3 1359.4 1375.5 1376.5 1391.9 1397.2 1405.9 1416.3 1842.3 
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2642.6 2659.0 2666.5 2667.3 2669.1 2672.1 2679.4 2680.3 2693.3 2724.0 2732.4 2737.1 
2741.8 2777.0 2780.3 2792.6  
 
 
name= MIN203 
energy (in kcal/mol)= -13.252845 
ZPE (in kcal/mol)= 146.01 
G (in kcal/mol)= 121.23 
Geometry 
C -2.59612052 -0.28796227 -0.30094409 
C -1.05804853 -0.27953436 -0.30542661 
C -0.57620026 1.20359132 -0.34705345 
C 0.91678788 1.52124874 -0.29134664 
C 1.73627020 0.88654827 0.83476140 
C 1.88596385 -0.62998584 0.60189250 
C -0.54677802 -1.23299888 0.71237800 
C 0.71878069 -1.40464510 1.11461080 
C 1.16534594 1.21262201 2.21595449 
C 1.05072819 -2.43066220 2.15145923 
H -3.00322130 0.38724387 -1.06641689 
H -3.00110686 0.01199764 0.66890551 
H -2.97603212 -1.28981131 -0.53819046 
H -1.16899927 1.85107868 0.32766732 
H 1.02761382 2.62526320 -0.24417414 
H 1.36546250 1.23096461 -1.26949967 
H 2.76693332 1.32964228 0.77945030 
H 2.83148671 -0.97762170 1.06319269 
H 2.00424008 -0.83014023 -0.48767715 
H -1.33100094 -1.86318589 1.14181954 
H 1.14242495 2.29334580 2.39117114 
H 1.76794367 0.75876775 3.01019512 
H 0.14129858 0.83797892 2.33122256 
H 1.55238367 -1.97040033 3.01530385 
H 1.72910771 -3.19595999 1.74632784 
H 0.16680979 -2.95677221 2.53549245 
O -0.75086474 0.38506626 -2.46992312 
O -0.99950958 1.55049564 -1.66831408 
O -0.60900105 -0.73455403 -1.58905671 
Vibrational frequencies (in cm-1) 
 59.1  75.0  91.4 131.1 137.2 164.3 189.7 193.4 260.1 277.4 305.5 342.2 343.4 377.3 
406.0 437.8 461.4 525.7 595.3 654.9 700.5 714.6 815.5 898.5 904.8 920.1 928.6 964.1 
971.3 994.5 996.3 1006.5 1028.4 1053.5 1060.0 1075.5 1086.3 1105.0 1130.9 1151.9 1169.0 
1177.5 1226.9 1254.7 1261.8 1272.6 1277.2 1284.8 1286.3 1290.4 1294.3 1294.9 1299.3 
1301.7 1305.9 1313.7 1328.6 1356.9 1380.2 1390.3 1396.1 1402.9 1412.6 1452.5 1878.5 
2648.7 2655.7 2666.4 2669.2 2669.9 2672.6 2681.6 2682.3 2693.4 2697.8 2733.0 2737.3 
2742.0 2778.4 2780.2 2782.6  
 
 
name= MIN204 
energy (in kcal/mol)= -9.868919 
ZPE (in kcal/mol)= 142.862 
G (in kcal/mol)= 115.497 
Geometry 
C -3.49545771 0.73783183 1.05240026 
C -2.00821181 0.73531062 1.09795401 
C -1.40045879 2.08739546 1.15053503 
C 0.25697622 -1.69843674 -1.12362174 
C 0.78644441 -0.64374308 -0.26680094 
C 0.21245769 -0.43907903 1.10355582 
C -1.28040821 -0.38627895 1.07359421 
C 1.60226521 0.48605459 -0.85327182 
C 0.70990286 1.34942920 -1.75028307 
C 2.80666525 -0.03902013 -1.64559203 
H -3.92825612 1.13847600 1.98129027 
H -3.92134653 -0.26294106 0.90154629 
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H -3.86055692 1.37449505 0.22743859 
H -0.66981848 2.28601247 1.94744543 
H 0.38030188 -1.67480829 -2.19886889 
H -0.60177814 -2.28928302 -0.82800486 
H 1.99493219 1.12668621 -0.02079838 
H 0.64787049 0.45507434 1.59453833 
H 0.54002946 -1.29716713 1.76158861 
H -1.76350791 -1.36493393 1.01844753 
H 1.24778507 2.23033467 -2.11862457 
H -0.17525075 1.71338930 -1.21046303 
H 0.34652812 0.79559247 -2.62229362 
H 2.50624955 -0.66078671 -2.49515792 
H 3.48970549 -0.62004291 -1.01519606 
H 3.39089774 0.79443068 -2.05789048 
O 1.57336553 -2.01773601 -0.40104558 
O -1.69545297 2.95266459 0.36193009 
O 1.55242925 -2.79546911 0.55194663 
Vibrational frequencies (in cm-1) 
 21.4  40.7  75.8  83.0 100.6 116.2 146.7 167.1 176.3 218.6 248.2 258.9 278.7 297.3 
324.0 334.0 387.7 440.9 469.6 500.4 529.1 604.3 642.8 696.0 705.7 828.6 881.0 926.3 
948.3 969.4 980.0 982.4 994.7 1012.0 1016.4 1046.8 1077.0 1118.9 1150.9 1155.7 1169.8 
1173.8 1185.8 1223.8 1260.5 1262.6 1272.5 1281.5 1282.1 1290.1 1290.8 1301.1 1301.3 
1303.6 1305.4 1335.3 1350.8 1358.2 1375.2 1397.9 1405.0 1405.6 1499.9 1833.4 1873.3 
2601.3 2649.1 2661.3 2667.2 2670.9 2671.7 2672.7 2676.9 2700.4 2702.5 2715.4 2744.0 
2769.1 2776.0 2779.7 2783.6  
 
 
name= MIN205 
energy (in kcal/mol)= -12.892946 
ZPE (in kcal/mol)= 145.891 
G (in kcal/mol)= 120.271 
Geometry 
C -2.38069606 -0.67514315 -0.76889339 
C -0.85588460 -0.71588304 -0.68712901 
C -0.27151765 0.72125254 -0.76121791 
C 1.15574250 0.85768424 -0.23980393 
C 1.41262840 0.12641580 1.08202975 
C 1.01830257 -1.35519049 0.96715253 
C -0.39038420 -1.63114648 0.43879989 
C 0.81440617 0.85402633 2.25997439 
C -0.66515342 1.00374944 2.38242579 
C 1.61746249 1.40850725 3.17540827 
H -2.83142496 -0.22881524 0.12240146 
H -2.79661276 -1.68286771 -0.89120625 
H -2.71249442 -0.08954505 -1.63911716 
H -0.95353822 1.48202378 -0.33422260 
H 1.41626544 1.92910615 -0.13840087 
H 1.84918978 0.45761026 -1.01406467 
H 2.53331992 0.12947738 1.22948585 
H 1.13518797 -1.83963581 1.95746986 
H 1.75240401 -1.85317163 0.29803490 
H -0.43941372 -2.68385610 0.07943714 
H -1.22118405 0.17735926 1.92621304 
H -1.00123884 1.93438027 1.90078880 
H -0.98463074 1.05660929 3.43325697 
H 2.69244984 1.36369610 3.14580787 
H -1.11602606 -1.58370653 1.27740367 
H 1.25692722 1.95862111 4.02830764 
O -0.49569863 -0.24425617 -2.84619745 
O -0.21214458 0.99778644 -2.16062572 
O -0.32660753 -1.27088121 -1.90266016 
Vibrational frequencies (in cm-1) 
-30.9  40.8  63.7  99.3 141.2 167.9 193.2 211.7 266.4 280.3 291.1 352.0 362.7 414.7 
430.4 456.8 551.2 569.7 622.9 635.2 703.9 739.3 813.1 827.1 860.8 898.4 957.0 964.4 
980.3 988.5 996.4 1007.6 1036.9 1053.2 1060.1 1072.7 1092.3 1110.2 1134.4 1158.0 1164.5 
169 
 
1183.3 1208.2 1218.1 1238.9 1264.0 1269.8 1280.9 1285.2 1286.0 1290.8 1295.0 1303.9 
1309.1 1311.2 1316.1 1334.2 1366.9 1378.5 1383.6 1391.6 1404.7 1407.0 1414.4 1841.5 
2641.3 2655.0 2664.7 2667.7 2668.7 2671.4 2673.5 2679.8 2691.7 2724.9 2730.0 2736.8 
2739.2 2779.0 2780.8 2794.3  
 
 
name= MIN206 
energy (in kcal/mol)= -10.61792 
ZPE (in kcal/mol)= 143.769 
G (in kcal/mol)= 116.065 
Geometry 
C -2.47177395 -0.51557002 -0.71531967 
C -1.14583345 -0.38972629 -0.62053328 
C -0.51412696 0.97623060 -0.58805883 
C 0.70847307 1.04962478 0.34208209 
C 0.71395238 -0.12928735 1.26438945 
C 0.88343444 -1.41456225 0.51352382 
C -0.24611341 -1.58453815 -0.52672641 
C 0.54823571 -0.04839968 2.59347731 
C 0.30297423 1.24714471 3.29756567 
C 0.58551887 -1.25081589 3.48125845 
H -0.46727820 -0.75812317 -3.08336882 
H -3.15131109 0.31976754 -0.78635561 
H -2.98730836 -1.46251731 -0.72358201 
H -1.26577197 1.75779228 -0.30241664 
H 0.72072401 2.01413480 0.88249070 
H 1.64182009 1.05937842 -0.26145424 
H 1.87058395 -1.41998791 0.00649659 
H 0.89891954 -2.29224763 1.18581042 
H 0.20047453 -1.79603536 -1.52053974 
H -0.83700005 -2.48876220 -0.27223735 
H -0.16721604 1.10399427 4.27964353 
H -0.36712258 1.90677767 2.72865264 
H 1.24496062 1.78949675 3.46312063 
H 0.72548713 -0.98882528 4.53795009 
H 1.40476146 -1.93425389 3.21872594 
H -0.35491830 -1.81717307 3.40866190 
O 0.72936579 0.58709591 -2.50966500 
O -0.17680638 1.44967345 -1.88773989 
O 0.05753871 -0.05883823 -3.54905034 
Vibrational frequencies (in cm-1) 
-52.4  43.0  47.4  52.8  56.4  67.9 101.9 124.5 171.3 224.1 286.7 304.8 361.9 370.3 
383.2 402.3 442.1 467.9 495.5 527.1 589.4 604.9 683.4 704.2 829.6 838.3 853.4 896.8 
961.4 973.4 982.2 988.5 1007.9 1026.8 1040.8 1077.4 1083.6 1108.0 1109.4 1126.2 1157.8 
1173.1 1191.4 1229.6 1240.2 1267.1 1276.9 1280.3 1280.9 1291.0 1291.4 1298.0 1312.7 
1324.5 1329.9 1335.6 1356.0 1361.6 1382.4 1386.2 1395.8 1402.4 1409.2 1851.1 1884.6 
2644.2 2652.9 2668.9 2669.7 2671.6 2672.5 2674.2 2676.9 2718.2 2733.1 2741.4 2742.6 
2777.3 2778.4 2787.6 2832.2  
 
 
name= MIN207 
energy (in kcal/mol)= -11.436181 
ZPE (in kcal/mol)= 145.591 
G (in kcal/mol)= 121.11 
Geometry 
C -2.49311333 -0.16117700 0.36513757 
C -1.18333097 -0.06567912 -0.40665779 
C -0.53253736 1.35236810 -0.29170487 
C 0.97590012 1.34428390 -0.04091404 
C 1.30419728 0.42777900 1.10929073 
C 2.14173512 -0.81261654 0.84883285 
C -0.23287737 -1.23211021 -0.11023397 
C 0.64028923 -0.94641345 1.09354621 
C 3.14416098 -1.27101110 1.87109784 
C 0.13750778 -1.54610644 2.37742108 
170 
 
H -2.32488211 -0.11854695 1.44654510 
H -3.01857919 -1.09915505 0.14223970 
H -3.17662780 0.65446444 0.09078903 
H -1.06611458 2.00229450 0.43059668 
H 1.33321728 2.37382919 0.15587832 
H 1.50192456 1.03315691 -0.96813022 
H 1.42304133 0.94243585 2.06465657 
H 0.38832791 -1.42410895 -1.01129901 
H 2.49722009 -0.98199061 -0.17589814 
H -0.80851102 -2.16692299 0.03264095 
H 4.13612475 -0.84561902 1.66608345 
H 0.69895439 -1.19352529 3.25174646 
H 2.87495987 -0.97816680 2.89272986 
H -0.91703506 -1.29622525 2.55221209 
H 0.22176742 -2.64121855 2.36021556 
H 3.24372667 -2.36492990 1.86102311 
O -0.79428803 0.83833793 -2.45476593 
O -0.79987627 1.94179351 -1.56395528 
O -1.57009585 -0.14719826 -1.79200465 
Vibrational frequencies (in cm-1) 
 59.0  89.8 100.5 119.4 154.6 167.4 219.0 237.7 253.9 280.1 293.0 349.0 366.3 415.8 
424.9 439.4 504.1 542.4 602.1 676.3 717.6 790.3 800.4 835.2 864.4 927.5 932.9 963.6 
977.1 986.7 998.5 1014.3 1024.4 1040.9 1074.5 1089.8 1096.3 1121.2 1130.9 1150.6 1164.5 
1191.7 1216.8 1219.2 1225.4 1252.1 1268.3 1276.4 1283.9 1284.9 1289.4 1291.1 1292.9 
1297.1 1302.4 1315.9 1322.1 1333.4 1353.1 1359.0 1376.6 1392.9 1398.2 1402.9 1507.4 
2657.5 2659.2 2670.6 2672.9 2674.2 2675.0 2676.6 2677.0 2693.7 2741.4 2743.6 2745.2 
2764.2 2779.0 2780.4 2781.9  
 
 
name= MIN208 
energy (in kcal/mol)= -9.998152 
ZPE (in kcal/mol)= 144.238 
G (in kcal/mol)= 119.646 
Geometry 
C -2.31471211 -0.15859210 -0.83195317 
C -0.80129364 -0.16054209 -0.79731575 
C -0.10080840 1.25040189 -0.85638963 
C 0.95936312 1.30631964 0.25664578 
C 0.94684443 -0.04556579 0.95901500 
C 2.30034412 -0.58730688 1.29957388 
C -0.16713354 -0.89902969 0.35775468 
C -0.29055097 -0.39343647 1.79164081 
C -1.26773126 0.68097901 2.19589657 
C -0.16160568 -1.43873196 2.87778931 
H -2.70593128 -1.18618110 -0.85332979 
H -2.69269167 0.34882926 -1.73090936 
H -2.74566352 0.33355824 0.04611965 
H -0.79604873 2.10464287 -0.86195781 
H 0.77025766 2.12903730 0.96525607 
H 1.95286688 1.51239318 -0.18807537 
H 2.80633932 0.04941669 2.03750450 
H 2.25706586 -1.60047418 1.71850739 
H 2.94147411 -0.64214510 0.40738903 
H -0.05139672 -1.96855213 0.18802143 
H -2.25940621 0.25608423 2.40288379 
H -1.39865563 1.45774225 1.43523790 
H -0.92901133 1.18415346 3.11222520 
H -1.14650318 -1.82768330 3.16805040 
H 0.44037787 -2.30156859 2.56872074 
H 0.30829075 -1.01571284 3.77463204 
O 0.78083664 -0.09937939 -2.41296921 
O 0.50735395 1.27111122 -2.14078311 
O -0.40860611 -0.77040838 -2.03796446 
Vibrational frequencies (in cm-1) 
171 
 
 73.1  96.1 114.2 118.4 130.2 157.6 187.0 198.0 245.0 262.3 279.4 318.8 351.6 384.1 
416.2 453.3 473.1 495.5 581.7 607.2 673.8 705.2 744.9 768.4 850.8 866.0 940.9 960.6 
973.2 986.4 996.8 1003.2 1011.5 1017.5 1021.1 1042.6 1056.0 1101.4 1130.8 1135.8 1149.9 
1173.2 1182.9 1231.9 1240.0 1264.9 1278.1 1279.6 1283.3 1284.0 1288.0 1289.7 1296.2 
1297.3 1301.3 1305.8 1311.7 1323.3 1332.5 1340.7 1392.7 1396.7 1403.8 1406.3 1511.7 
2666.0 2671.0 2671.7 2672.1 2673.7 2675.6 2676.8 2677.2 2679.1 2703.8 2747.6 2762.3 
2779.4 2780.4 2781.4 2782.2  
 
 
name= MIN209 
energy (in kcal/mol)= -12.171287 
ZPE (in kcal/mol)= 146.424 
G (in kcal/mol)= 120.492 
Geometry 
C -2.41310554 0.36516783 -1.29108528 
C -1.16999076 0.10016744 -0.44728393 
C -0.21800590 1.29686115 -0.38013787 
C 0.97110661 1.01921112 0.56159322 
C 1.08417084 -0.42057995 1.11111740 
C 0.72686272 -1.49633923 0.06634372 
C -0.31243373 -1.05506196 -0.97540839 
C 0.32732077 -0.54765625 2.41168259 
C 0.93690056 0.18751320 3.56758800 
C -0.78239892 -1.26744644 2.59517773 
H -2.17245017 0.63649927 -2.32604499 
H -3.00576189 1.18834069 -0.87391895 
H -3.06087081 -0.51879545 -1.33063721 
H -0.74255351 2.23827484 -0.11247389 
H 0.94683637 1.73667902 1.40178492 
H 1.90294006 1.25069988 -0.00199178 
H 2.17099433 -0.58443700 1.36369894 
H 0.38944207 -2.41989494 0.57202596 
H 1.65387769 -1.78693894 -0.47625166 
H -0.92233153 -1.90461083 -1.34300532 
H 1.19403508 -0.50739198 4.38073557 
H 0.23581724 0.92402000 3.98506855 
H 1.85612685 0.72636294 3.30764660 
H -1.27670958 -1.84222703 1.83073338 
H -1.51644448 -0.13983765 0.59157642 
H -1.28825611 -1.33977179 3.54429851 
O 0.04096101 0.57805759 -2.57989159 
O 0.35953628 1.59083592 -1.65702690 
O 0.48577681 -0.64554882 -2.10382770 
Vibrational frequencies (in cm-1) 
-35.3  11.6  66.9  98.6 131.6 186.9 213.6 250.7 272.7 327.5 342.1 385.6 408.4 445.0 
494.5 511.7 547.5 553.7 583.0 623.3 752.2 797.2 826.9 836.2 879.7 905.7 936.5 970.6 
975.0 985.1 1016.7 1037.4 1039.2 1048.0 1063.1 1087.4 1096.7 1131.0 1142.7 1156.1 
1167.7 1170.2 1182.9 1220.0 1226.6 1254.1 1264.6 1271.0 1275.6 1284.0 1288.7 1291.4 
1298.3 1304.7 1314.1 1321.0 1326.6 1340.5 1349.2 1384.8 1396.3 1399.0 1403.1 1412.2 
1862.0 2650.0 2651.1 2667.1 2669.6 2672.6 2676.7 2678.3 2688.4 2689.1 2695.9 2721.3 
2732.5 2733.9 2778.4 2781.5 2792.1  
 
 
name= MIN210 
energy (in kcal/mol)= -11.538787 
ZPE (in kcal/mol)= 145.842 
G (in kcal/mol)= 120.945 
Geometry 
C -2.18537027 0.03113606 -0.57270201 
C -0.66308031 -0.03908341 -0.53299683 
C -0.00863280 1.37408561 -0.66203563 
C 1.33791691 1.50120634 -0.02939341 
C 2.03455312 0.44009882 0.38885630 
C 1.47350207 -0.94192086 0.31962773 
C -0.05301114 -0.91972009 0.57536435 
172 
 
C -0.32190878 -0.46549896 2.03269560 
C -1.80730135 -0.31324263 2.37562719 
C 0.28200812 -1.49161479 3.00827440 
H -2.59443386 0.77336442 0.11856591 
H -2.63989341 -0.93935769 -0.34250607 
H -2.52357640 0.30819757 -1.58469766 
H -0.69554042 2.19681536 -0.37936527 
H 0.18004443 0.52040436 2.19229541 
H 1.72893002 2.51394880 0.01688110 
H 3.03714031 0.52971429 0.80172226 
H 1.97850724 -1.62502012 1.02675290 
H 1.67425243 -1.37250932 -0.68871423 
H -0.45809258 -1.95207489 0.44861424 
H -2.22546095 0.61297323 1.96859591 
H -1.95741557 -0.26584489 3.46157511 
H -2.39879651 -1.15552124 2.00425910 
H 0.05400239 -1.22884471 4.04743796 
H 1.37245558 -1.54175200 2.92815480 
H -0.11647183 -2.49550606 2.82866890 
O 0.54022829 0.20779834 -2.48036597 
O 0.13296866 1.49852132 -2.08316054 
O -0.33613800 -0.68200021 -1.78715320 
Vibrational frequencies (in cm-1) 
-22.9  60.8 113.3 148.3 168.4 193.9 202.3 245.9 253.5 310.1 325.2 337.2 352.2 390.1 
433.1 475.9 480.8 541.8 557.5 690.0 707.4 739.2 809.7 866.8 896.8 916.4 940.1 962.8 
973.7 981.8 994.1 1005.6 1009.4 1025.1 1052.4 1054.6 1096.9 1122.3 1142.1 1156.4 1166.6 
1181.6 1191.4 1206.1 1233.5 1240.3 1261.0 1267.8 1279.9 1284.4 1288.6 1297.3 1303.4 
1307.9 1309.2 1316.0 1324.2 1325.2 1329.8 1363.8 1378.9 1391.5 1401.9 1409.4 1854.9 
2650.6 2663.4 2667.7 2671.5 2674.0 2675.9 2678.5 2693.3 2696.4 2711.1 2736.4 2749.4 
2764.7 2776.0 2779.7 2781.1  
 
 
name= MIN211 
energy (in kcal/mol)= -8.844259 
ZPE (in kcal/mol)= 143.213 
G (in kcal/mol)= 116.427 
Geometry 
C -2.55947267 -0.22148174 -0.35053192 
C -1.10554331 -0.18443671 -0.67299376 
C -0.38521994 1.06752159 -0.27451054 
C 0.41780344 0.91248627 1.04179228 
C -0.18862369 -0.99421429 2.53746691 
C 2.22361303 0.49524175 -2.48231172 
C -0.50662200 -1.22888581 -1.27889056 
C -0.37989644 0.26839621 2.12972780 
C -1.39877787 1.14371842 2.78902753 
C 0.82561271 -1.92000104 1.96168889 
H -2.74502455 0.05927433 0.69716178 
H -2.99791702 -1.21799035 -0.49039758 
H -3.12262955 0.47561775 -0.98818533 
H -1.08358862 1.93732752 -0.21391131 
H 0.77231329 1.91227934 1.36471761 
H 1.33865904 0.33332856 0.83181208 
H -0.78774148 -1.41907717 3.34024730 
H 2.72373747 -0.34219650 -2.95391454 
H 2.55577466 1.49848535 -2.70809913 
H -0.99331187 -2.16845762 -1.53255383 
H -1.85310666 1.85251342 2.08466170 
H -0.93683247 1.73504867 3.59295104 
H -2.21622976 0.56590645 3.23988174 
H 0.73165362 -2.93872310 2.35573430 
H 0.73120797 -1.99067598 0.86415364 
H 1.84858966 -1.57980003 2.17506534 
O 1.24338109 0.26837226 -1.71380720 
O 0.52760467 1.49872295 -1.26283514 
173 
 
O 0.76423716 -1.25509329 -1.66388129 
Vibrational frequencies (in cm-1) 
 29.4  59.4  87.4  90.4 108.4 125.8 130.7 144.2 171.9 226.6 233.2 263.8 290.5 311.3 
331.9 340.1 389.4 424.6 484.9 526.4 534.3 602.9 623.3 638.4 707.7 722.5 853.2 868.8 
912.3 939.6 1006.8 1030.3 1047.2 1054.6 1065.8 1079.2 1089.9 1093.9 1108.5 1135.0 
1144.0 1166.1 1229.7 1238.5 1243.2 1272.1 1279.9 1282.3 1287.2 1289.5 1291.1 1293.5 
1296.4 1302.4 1314.6 1336.4 1366.3 1379.1 1390.1 1394.6 1406.8 1412.0 1694.2 1815.6 
1868.5 2656.6 2658.8 2660.8 2669.5 2672.1 2674.7 2676.1 2676.9 2685.1 2704.2 2728.2 
2743.6 2757.9 2777.6 2778.0 2780.2  
 
 
name= MIN212 
energy (in kcal/mol)= -11.728152 
ZPE (in kcal/mol)= 146.335 
G (in kcal/mol)= 121.889 
Geometry 
C -2.29018212 0.14723187 0.06577230 
C -0.82006025 0.03932038 -0.32459772 
C -0.09079146 1.41154231 -0.22964627 
C 1.34188785 1.30882042 0.27378995 
C 2.09407100 0.14706386 -0.38148601 
C 1.35126007 -1.19956118 -0.30744685 
C -0.05439633 -1.13173857 0.32380524 
C -0.03371129 -1.11906812 1.83076778 
C -1.33688568 -1.38527534 2.52100415 
C 1.06898586 -0.96224790 2.56938168 
H -2.42356484 0.52870543 1.08166613 
H -2.79870068 -0.82154378 -0.00956552 
H -2.81718137 0.82986752 -0.61960917 
H -0.67294127 2.17207807 0.33001462 
H 1.34249573 1.19795911 1.37618509 
H 1.87320951 2.25947940 0.06506274 
H 2.28088929 0.39830881 -1.44621647 
H 1.96200670 -1.94357334 0.23685074 
H 1.24558253 -1.60320302 -1.33657174 
H -0.58998186 -2.07589273 0.01899738 
H -2.06280994 -1.90434405 1.88396044 
H -1.79969535 -0.44791058 2.86241837 
H -1.19999476 -2.01068390 3.41508616 
H 3.09424523 0.04931761 0.08047495 
H 2.05521594 -0.79312570 2.17081308 
H 1.06871035 -0.99877368 3.64638774 
O 0.00913697 0.70936963 -2.35256938 
O -0.12130982 1.88463768 -1.57683628 
O -0.87388242 -0.22534126 -1.74248920 
Vibrational frequencies (in cm-1) 
 36.5  53.1 128.0 150.6 190.0 197.3 227.9 243.9 274.0 301.5 322.2 341.8 382.3 429.5 
442.9 491.5 530.8 555.7 610.0 684.6 710.0 720.2 807.6 861.5 891.7 898.6 934.2 949.7 
965.8 984.9 997.4 1011.5 1037.0 1048.1 1054.2 1062.3 1092.6 1115.9 1135.1 1156.9 1167.7 
1184.3 1192.8 1204.7 1220.5 1249.7 1264.9 1276.2 1277.7 1281.9 1291.1 1296.9 1303.4 
1312.4 1319.6 1323.5 1329.9 1338.1 1342.2 1374.1 1389.7 1400.4 1403.6 1409.2 1853.8 
2644.8 2660.8 2666.5 2667.1 2672.2 2675.6 2677.9 2681.2 2691.5 2720.5 2737.0 2740.3 
2741.6 2777.5 2779.3 2791.3  
 
 
name= MIN213 
energy (in kcal/mol)= -7.814347 
ZPE (in kcal/mol)= 142.734 
G (in kcal/mol)= 114.325 
Geometry 
C -2.56070155 -1.58373224 -0.48149349 
C -1.17712138 -1.24588407 -0.85096112 
C 0.83266969 2.45018677 0.14355846 
C 1.68956863 1.60405479 1.05271408 
C 1.47285148 0.10951533 0.94204910 
174 
 
C 1.25340401 -0.44150841 -0.50171837 
C -0.15489303 -0.82452357 -0.13377282 
C 0.03914353 -0.45757018 1.33339403 
C -0.96532640 0.53130293 1.88725159 
C 0.14408725 -1.68680653 2.22640591 
H -3.28430182 -0.87531173 -0.92170641 
H -2.70780526 -1.54100850 0.61103545 
H -2.85136900 -2.59575834 -0.79905192 
H 0.24975846 1.95416052 -0.64376649 
H 1.53622471 1.93453964 2.10403091 
H 2.75635752 1.84577296 0.84042253 
H 2.27598470 -0.42210114 1.48198225 
H 1.89983851 -1.28445750 -0.77226999 
H 1.33960624 0.28160272 -1.32794354 
H -0.66712582 -2.30198509 -2.45581826 
H -1.18454393 1.34426658 1.18379645 
H -0.60327084 0.98727961 2.81775294 
H -1.92270633 0.04620860 2.11495720 
H 0.48021970 -1.41592395 3.23467565 
H 0.85372298 -2.42272924 1.82928690 
H -0.82241999 -2.19385509 2.32618544 
O -0.14594971 -0.56625356 -2.83046838 
O 0.79669702 3.64909625 0.27707925 
O -1.09050344 -1.33622505 -2.33067783 
Vibrational frequencies (in cm-1) 
 18.3  27.9  39.4  44.9  95.0 130.7 139.1 156.0 167.8 195.7 218.8 232.8 267.7 305.4 
315.6 367.1 387.7 423.9 463.7 561.0 571.9 612.9 647.0 732.3 766.0 827.5 881.2 918.0 
933.9 978.4 995.1 1008.3 1014.4 1032.6 1043.3 1052.1 1069.1 1087.7 1126.7 1154.3 1174.5 
1187.0 1196.0 1236.6 1246.1 1248.2 1261.8 1267.7 1269.1 1271.9 1287.2 1295.5 1297.3 
1302.0 1303.6 1315.6 1319.5 1321.2 1339.5 1378.0 1385.0 1400.0 1407.2 1829.8 1996.8 
2639.1 2651.4 2659.1 2663.0 2666.2 2671.4 2674.5 2676.7 2679.2 2721.3 2737.6 2755.6 
2764.1 2774.0 2780.4 2782.6  
 
 
name= MIN214 
energy (in kcal/mol)= -8.094136 
ZPE (in kcal/mol)= 143.24 
G (in kcal/mol)= 116.218 
Geometry 
C -2.23396065 -0.56474073 0.06135236 
C -0.77717413 -0.78405636 0.14984195 
C -0.74230778 2.50356382 0.02259551 
C 0.38028076 2.51242916 0.73986231 
C 1.44000957 -1.17671639 0.90286245 
C 1.48922416 -1.11960986 -0.64879241 
C 0.02162272 -1.00066531 -1.10872322 
C 0.00359038 -0.83401837 1.24199082 
C -0.38690370 -0.55979916 2.64044585 
C 1.78861913 -2.57427775 1.41809890 
H -2.63589566 -0.05553495 0.94758257 
H -2.77283729 -1.51883775 -0.04222759 
H -2.49563603 0.05354101 -0.81410497 
H -1.69064824 2.97209590 0.28709497 
H 0.46790383 3.00135887 1.69353178 
H 1.28983496 2.02426202 0.43650919 
H 2.13564611 -0.42911827 1.34240242 
H 1.97944541 -2.00545600 -1.07719414 
H 2.07483387 -0.25018207 -0.98990027 
H -0.32673963 -1.87938422 -1.69727710 
H -1.40935720 -0.89672975 2.86143085 
H -0.35331778 0.52599665 2.83719833 
H 0.28036996 -1.04046956 3.36812120 
H 1.73029672 -2.62310138 2.51117385 
H 2.80240339 -2.86753328 1.12639678 
H 1.09515525 -3.32709973 1.02322690 
175 
 
O 0.24827487 1.25604736 -1.64329539 
O -0.93294635 1.95048564 -1.20168531 
O -0.16449870 0.02463756 -2.07887774 
Vibrational frequencies (in cm-1) 
 35.4  54.5  64.6  76.8  86.9  97.2 131.5 162.1 178.4 197.3 225.1 254.0 276.1 285.8 
325.2 418.5 452.2 508.5 529.3 581.7 598.9 614.8 620.3 693.4 813.9 826.5 901.5 925.5 
948.4 958.4 970.0 1012.1 1021.3 1033.1 1046.4 1050.7 1063.3 1087.0 1099.8 1118.6 1135.6 
1171.3 1197.9 1201.1 1210.2 1243.0 1263.2 1274.4 1276.7 1279.4 1283.0 1287.0 1291.5 
1299.3 1300.3 1328.9 1337.1 1341.9 1377.4 1380.1 1388.5 1394.5 1402.3 1849.0 1882.5 
2663.8 2665.1 2668.4 2674.2 2675.4 2677.1 2680.2 2691.1 2715.2 2717.2 2739.6 2751.7 
2776.1 2778.4 2782.2 2800.8  
 
 
name= MIN215 
energy (in kcal/mol)= -8.970667 
ZPE (in kcal/mol)= 144.22 
G (in kcal/mol)= 119.646 
Geometry 
C -2.13156725 -0.16653692 -0.69247491 
C -0.62156539 -0.04294820 -0.68952600 
C -0.04367771 1.42340227 -0.67331039 
C 1.06016992 1.49299546 0.39692681 
C 1.13473454 0.12659599 1.04587670 
C 0.38259854 -2.23741401 0.07650263 
C 0.10382068 -0.80483987 0.41261819 
C -0.05013603 -0.35597859 1.87262926 
C -1.12917109 0.59847975 2.31683689 
C 0.23291926 -1.38005963 2.95037933 
H -2.56933343 0.33448315 -1.56778279 
H -2.58569665 0.26172805 0.20693395 
H -2.43543304 -1.22232863 -0.73846054 
H -0.80700845 2.21328895 -0.58802441 
H 0.86196179 2.28426548 1.13959174 
H 2.02600136 1.75493716 -0.07961015 
H 2.13387542 -0.21296822 1.30310504 
H 1.05696494 -2.71849132 0.79487382 
H 0.85820622 -2.32843878 -0.91409924 
H -0.54592775 -2.82430124 0.04868402 
H -1.34833906 1.38009857 1.58210487 
H -0.83455005 1.11239958 3.24310361 
H -2.06591028 0.06330164 2.52316781 
H 0.36209779 -0.89986573 3.92888057 
H 1.14541977 -1.95710857 2.75908445 
H -0.59550113 -2.09501812 3.03655209 
O 0.88169597 0.27095827 -2.35606090 
O 0.50033582 1.58837579 -1.97577006 
O -0.22509929 -0.52899198 -1.98227332 
Vibrational frequencies (in cm-1) 
 69.3  94.5 106.3 117.4 137.9 156.4 202.5 210.2 231.5 268.2 289.4 323.4 328.1 377.6 
427.8 444.2 473.7 513.8 561.7 640.0 652.5 707.5 740.6 768.5 850.7 886.5 894.1 950.8 
970.3 976.0 1002.4 1010.1 1014.0 1027.4 1029.0 1055.6 1099.5 1112.3 1124.8 1142.3 
1163.0 1172.8 1181.4 1215.6 1237.9 1252.5 1255.1 1278.0 1282.9 1284.7 1287.8 1288.3 
1291.2 1298.2 1302.6 1306.4 1307.9 1315.1 1325.9 1349.2 1392.0 1400.9 1405.0 1406.3 
1504.6 2664.5 2666.6 2670.6 2670.8 2673.2 2674.7 2676.0 2676.8 2678.8 2702.8 2747.1 
2768.3 2777.2 2779.2 2780.9 2781.8  
 
 
name= MIN216 
energy (in kcal/mol)= -10.135479 
ZPE (in kcal/mol)= 145.92 
G (in kcal/mol)= 121.169 
Geometry 
C -2.12450361 -0.05864905 -0.42438841 
C -0.60442623 -0.09118307 -0.45348646 
C 0.02870980 1.32097894 -0.64197619 
176 
 
C 1.41875549 1.47594574 -0.00613504 
C 2.16836664 0.18181116 0.02493729 
C 1.54725989 -0.96657085 0.31374048 
C 0.07035875 -0.97392484 0.61363770 
C -0.09454752 -0.57887987 2.11168243 
C -1.20032061 0.42811842 2.42693787 
C -0.32569481 -1.85374060 2.93764877 
H -2.52180005 0.14149331 -1.43269390 
H -2.52944468 0.71528500 0.23327212 
H -2.54027192 -1.02236482 -0.10551560 
H -0.65667136 2.13668449 -0.34186697 
H 1.31776309 1.87292521 1.02555982 
H 1.98559972 2.24529251 -0.57348380 
H 3.22847315 0.23615084 -0.20298123 
H 0.87199185 -0.11938990 2.44918582 
H 2.05019661 -1.92527472 0.34514079 
H -0.34305614 -2.00579940 0.47291538 
H -1.08610440 1.35246799 1.85218715 
H -1.17390258 0.70752558 3.48821685 
H -2.19612128 0.01599902 2.23288235 
H 0.47212263 -2.58646172 2.77406584 
H -1.27775282 -2.33197985 2.68350992 
H -0.34868946 -1.63058521 4.00986518 
O -0.35925058 0.28709936 -2.64735850 
O 0.22880798 1.45435637 -2.05081691 
O -0.21194746 -0.72951290 -1.69403223 
Vibrational frequencies (in cm-1) 
-34.7  68.7 101.9 119.7 176.6 187.3 231.5 247.6 262.2 281.9 302.5 319.9 356.7 377.9 
406.9 464.1 490.3 547.2 567.5 673.6 701.9 757.9 801.2 874.3 893.5 917.9 942.5 969.6 
970.2 983.2 993.3 1009.1 1011.4 1031.4 1043.2 1080.3 1103.6 1133.7 1143.3 1160.5 1170.3 
1177.3 1199.8 1213.0 1226.0 1253.0 1266.1 1273.9 1280.6 1284.2 1290.2 1290.9 1300.3 
1303.1 1307.0 1309.6 1326.2 1353.8 1365.3 1368.3 1375.7 1401.8 1403.0 1409.8 1846.3 
2658.9 2663.6 2665.4 2673.6 2676.1 2678.0 2679.4 2685.3 2687.6 2700.0 2736.7 2755.5 
2769.6 2778.6 2780.8 2782.2  
 
 
name= MIN217 
energy (in kcal/mol)= -8.369357 
ZPE (in kcal/mol)= 144.223 
G (in kcal/mol)= 119.601 
Geometry 
C -2.27974250 -0.15867428 -0.73079290 
C -0.76761585 -0.15756392 -0.74318681 
C -0.09969516 1.26633510 -0.72977008 
C 1.01858301 1.26331933 0.32657576 
C 1.04691525 -0.13274276 0.93923417 
C 2.41823256 -0.67970944 1.18688431 
C -0.08468085 -0.96488258 0.33492048 
C -0.15068866 -0.54683961 1.79998467 
C -1.11907155 0.48828231 2.31261182 
C 0.03770025 -1.65466000 2.81312827 
H -2.68562560 0.39530045 -1.58838891 
H -2.69014937 0.28075517 0.18432535 
H -2.66811025 -1.18511303 -0.79940375 
H -0.82106735 2.09109210 -0.62494550 
H 0.86033641 2.03797554 1.09445741 
H 1.98862102 1.50402733 -0.15394076 
H 2.40427877 -1.73530736 1.48605446 
H 2.92875675 -0.12007135 1.98192382 
H 3.03919926 -0.61954597 0.28027142 
H 0.03396001 -2.02081845 0.09628938 
H -0.73366129 0.95240793 3.23131228 
H -2.09026325 0.03629478 2.55573267 
H -1.30772216 1.29868414 1.60070244 
H 0.66040145 -2.47504580 2.43651573 
177 
 
H -0.92684638 -2.09402982 3.09941319 
H 0.51594011 -1.27413029 3.72466318 
O -0.14251135 0.42086255 -2.82093764 
O 0.52942520 1.37969300 -2.00645302 
O -0.30681059 -0.70876865 -1.99095634 
Vibrational frequencies (in cm-1) 
 73.5 104.8 110.7 118.7 130.1 155.3 177.0 197.9 254.0 258.8 274.6 313.0 351.7 378.3 
397.4 439.4 460.1 499.0 589.7 613.7 654.9 718.9 743.5 763.7 859.2 876.1 946.4 948.1 
982.8 987.2 997.4 1002.1 1010.9 1019.2 1020.1 1051.7 1067.7 1110.5 1130.5 1143.1 1149.0 
1172.0 1189.4 1225.3 1241.3 1260.0 1273.0 1280.5 1283.0 1284.8 1287.6 1289.6 1296.5 
1300.0 1301.2 1306.8 1314.0 1324.2 1335.0 1343.6 1392.4 1396.3 1403.8 1406.6 1510.3 
2663.1 2670.6 2671.4 2672.1 2673.5 2675.4 2677.0 2677.7 2679.0 2697.2 2745.1 2761.8 
2779.5 2780.1 2781.7 2782.6  
 
 
name= MIN218 
energy (in kcal/mol)= -8.525152 
ZPE (in kcal/mol)= 144.802 
G (in kcal/mol)= 118.912 
Geometry 
C -3.12929799 -1.12705831 -0.79728203 
C -1.63690951 -1.11437793 -0.81792457 
C 0.60304261 0.97196651 -0.82869056 
C 1.37217925 -0.02452808 0.03900846 
C 1.76649779 0.57233594 1.35590556 
C 0.63640876 -1.37706085 0.24317732 
C -0.85153552 -1.32529029 0.24584815 
C 1.00350024 1.22142652 2.24517736 
C -0.45086642 1.51406569 2.10285674 
C 1.60449264 1.73177228 3.51977896 
H -3.56072955 -1.00042034 -1.80391481 
H -3.52743968 -0.31492058 -0.17250216 
H -3.51375712 -2.07826925 -0.40077983 
H -0.42029440 1.16104117 -0.46617898 
H 1.13749674 1.93636074 -0.92285702 
H 2.31788412 -0.26690443 -0.52384514 
H 2.82474973 0.41674385 1.57963186 
H 0.99404591 -1.82081709 1.19814384 
H 0.97754302 -2.08815629 -0.54151476 
H -1.30739414 -1.51615886 1.21648999 
H -0.97583161 0.73664796 1.52731409 
H -0.61000552 2.47256201 1.58810292 
H -0.95850226 1.58084963 3.07418250 
H 2.69832100 1.64768178 3.54134236 
H 1.22098734 1.16955535 4.38321476 
H 1.35894374 2.79017828 3.68155401 
O 0.13884696 -0.77731359 -2.26133822 
O 0.52556172 0.54782224 -2.18705440 
O -1.26193030 -0.85360929 -2.11120047 
Vibrational frequencies (in cm-1) 
 42.8  74.0  77.5 100.6 116.5 125.5 149.0 184.8 207.5 248.1 284.7 296.9 317.8 349.1 
392.1 412.5 455.7 487.2 544.5 548.1 555.3 662.1 693.0 810.4 851.9 890.6 903.3 917.5 
955.1 962.9 992.3 998.5 1015.3 1021.5 1044.9 1060.2 1064.2 1096.6 1115.7 1144.0 1180.0 
1193.2 1230.2 1251.6 1265.1 1271.5 1273.3 1274.8 1278.2 1283.3 1289.1 1290.8 1298.8 
1307.4 1328.4 1333.4 1338.7 1375.8 1382.8 1388.8 1398.1 1403.0 1429.3 1879.6 1882.8 
2645.7 2650.3 2664.9 2665.3 2669.7 2671.1 2674.3 2675.9 2683.8 2719.0 2731.8 2746.2 
2758.8 2775.9 2778.5 2780.9  
 
 
name= MIN219 
energy (in kcal/mol)= -9.20974 
ZPE (in kcal/mol)= 145.671 
G (in kcal/mol)= 121.536 
Geometry 
C -2.31770744 -0.34913285 -0.71176833 
178 
 
C -0.78978029 -0.32865427 -0.71472923 
C -0.23999608 1.13652585 -0.71808072 
C 0.91364459 1.42869035 0.23625538 
C 0.71084974 0.80744616 1.62628064 
C 1.25938376 -1.47371478 0.44753781 
C -0.23448995 -1.25533411 0.33612770 
C 0.53059636 -0.69896928 1.52930991 
C -0.49075343 1.45946885 2.32354954 
C 0.35733735 -1.37989830 2.86415715 
H -2.72768137 0.31372044 -1.48562854 
H -2.71912685 -0.03998780 0.25894533 
H -2.70025628 -1.35587512 -0.92736758 
H -1.05584704 1.88133822 -0.60903198 
H 1.04917434 2.52408808 0.32854457 
H 1.86297372 1.06381094 -0.20899049 
H 1.62975133 1.00987977 2.23399524 
H 1.63767672 -2.46917960 0.65992740 
H 1.92824142 -0.97207806 -0.24610347 
H -0.87994332 -2.12668092 0.50142572 
H -0.43756358 2.55214960 2.27128410 
H -0.53537691 1.18651854 3.38338566 
H -1.43560467 1.14844636 1.86427249 
H -0.58025261 -1.08054064 3.34970915 
H 1.18140237 -1.13069970 3.54538756 
H 0.33531406 -2.47325010 2.77227808 
O 0.62949185 0.01422888 -2.45225436 
O 0.21193107 1.31351535 -2.06252959 
O -0.42020247 -0.82967701 -2.01442622 
Vibrational frequencies (in cm-1) 
 49.3 108.7 118.5 139.2 159.1 168.4 227.8 250.7 271.5 302.8 327.8 350.8 378.6 417.1 
454.2 460.3 496.8 542.5 636.2 669.1 712.9 761.0 796.6 859.4 871.9 889.6 934.6 965.4 
967.3 973.9 995.4 1006.1 1022.0 1050.0 1051.1 1065.5 1093.4 1110.0 1123.5 1131.9 1162.1 
1173.7 1182.5 1206.1 1212.9 1254.9 1270.2 1274.8 1281.6 1286.5 1290.2 1291.4 1295.6 
1300.4 1303.1 1307.6 1314.1 1325.3 1367.9 1376.0 1381.2 1396.5 1400.7 1409.4 1498.2 
2653.7 2669.8 2673.3 2674.3 2676.3 2678.1 2679.3 2690.1 2701.6 2708.7 2740.3 2751.6 
2779.7 2780.8 2781.7 2785.3  
 
 
name= MIN220 
energy (in kcal/mol)= -2.688037 
ZPE (in kcal/mol)= 139.203 
G (in kcal/mol)= 108.651 
Geometry 
C -1.45316111 -0.43973740 -1.15412501 
C 0.06738330 -0.24627233 -1.09808584 
C 0.46834971 1.20849858 -0.76933379 
C 1.87356460 1.46901231 -0.33568117 
C -0.24535501 -0.35523117 1.95685472 
C 0.58320115 -1.29640578 1.13593926 
C 0.72590039 -1.23466937 -0.19110918 
C -1.65385388 -0.85121928 1.96208739 
C -2.69398223 0.12074899 2.31649978 
C 0.23240890 -0.33035016 3.41800830 
H -1.99415480 0.49929467 -0.97452767 
H -1.79378444 -1.18788484 -0.42290411 
H -1.77294456 -0.80362536 -2.14313747 
H 1.81421882 0.16089075 -3.44812662 
H 2.05622663 2.54141927 -0.17396129 
H 2.10761096 0.94329982 0.60215176 
H -0.17318244 0.68361077 1.54389399 
H 1.06827768 -2.09017285 1.70703735 
H 2.60123078 1.11130491 -1.08100740 
H 1.34299989 -1.96277056 -0.72511903 
H -3.30145719 -0.28412464 3.14499503 
H -3.39635412 0.20933978 1.46703154 
179 
 
H -2.37966647 1.13327215 2.59022637 
H -0.31304615 0.41535158 4.00743036 
H 1.29848274 -0.07926901 3.47489784 
H 0.09842465 -1.30580700 3.90265909 
O 1.81281076 -0.37169165 -2.61559811 
O -0.34457533 2.09326899 -0.85611894 
O 0.39985861 -0.50003375 -2.46356152 
Vibrational frequencies (in cm-1) 
-19.2   8.1  40.7  55.3  69.3  82.5 104.5 112.2 141.0 155.5 169.8 177.3 201.1 235.9 
260.0 273.7 304.5 352.1 356.7 403.4 437.0 473.5 547.0 568.6 606.5 697.2 765.0 821.5 
883.8 899.1 960.2 981.6 1008.9 1012.3 1014.4 1043.8 1051.5 1061.4 1094.8 1119.4 1142.1 
1158.3 1188.6 1213.8 1214.4 1239.1 1251.6 1254.5 1267.7 1272.1 1278.9 1287.6 1297.8 
1298.2 1303.0 1333.0 1347.8 1368.6 1372.2 1382.7 1387.8 1405.5 1419.9 1848.0 1860.8 
2647.7 2654.1 2656.3 2657.2 2667.6 2670.2 2671.3 2674.2 2690.1 2736.4 2752.4 2762.3 
2770.0 2775.7 2778.1 2865.1  
 
 
name= MIN221 
energy (in kcal/mol)= -9.303538 
ZPE (in kcal/mol)= 145.914 
G (in kcal/mol)= 121.358 
Geometry 
C -2.11036490 -0.68481717 -0.59714569 
C 1.27813101 -0.75004136 -0.55193442 
C 0.78114987 0.67100911 -0.61112232 
C 0.36772162 1.13197265 0.77237881 
C -0.63674711 0.12278138 1.37671602 
C -0.01931832 -1.29773194 1.45284832 
C 0.91203379 -1.66701705 0.34167361 
C -2.04846343 0.11592889 0.71039992 
C -2.52192388 1.55335141 0.43241450 
C -3.03978212 -0.51954345 1.71090954 
H -1.70356649 -1.69540133 -0.47813838 
H -1.55033786 -0.20531274 -1.40547712 
H -3.14401549 -0.78966320 -0.94546903 
H -0.01351026 0.82043406 -1.37489366 
H -0.05654532 2.15135886 0.74860844 
H 1.25861003 1.19880554 1.43216301 
H -0.80281439 0.46074545 2.43459013 
H -0.82796006 -2.05291280 1.53676580 
H 0.55164559 -1.38015198 2.40620316 
H 1.30093320 -2.67831941 0.35167458 
H -3.56845185 1.56365147 0.10650435 
H -1.93886559 2.02897684 -0.36261974 
H -2.45349128 2.18075288 1.32633256 
H -3.07576567 0.03769083 2.65173110 
H -2.77262315 -1.55466974 1.94442901 
H -4.05598454 -0.53384387 1.30290301 
O 2.49278624 0.44213301 -2.00687578 
O 1.97007769 1.34736361 -1.05521774 
O 2.29992652 -0.89816430 -1.45117931 
Vibrational frequencies (in cm-1) 
 40.0  76.6 104.5 158.4 178.5 201.7 217.2 230.1 274.5 295.3 301.8 327.6 372.7 382.2 
409.2 446.7 485.4 517.2 568.7 663.1 716.5 754.9 779.6 848.5 865.2 879.4 925.4 961.6 
963.2 970.3 979.1 993.8 995.6 1032.1 1036.9 1043.8 1088.7 1130.0 1148.9 1176.3 1191.7 
1199.0 1222.8 1223.4 1235.4 1258.1 1264.9 1288.3 1292.6 1295.4 1298.8 1302.6 1307.4 
1309.8 1310.7 1315.7 1329.0 1337.8 1352.8 1371.4 1383.1 1402.7 1411.2 1414.6 1915.1 
2646.5 2652.9 2665.4 2673.4 2674.2 2676.9 2678.3 2679.0 2679.9 2683.7 2728.6 2743.2 
2768.5 2779.4 2780.8 2782.5  
 
 
name= MIN222 
energy (in kcal/mol)= -8.699315 
ZPE (in kcal/mol)= 145.65 
G (in kcal/mol)= 121.681 
180 
 
Geometry 
C -2.38761051 -0.23308803 -0.70045284 
C -0.86256628 -0.25646062 -0.69587323 
C -0.25131599 1.18395470 -0.69417676 
C 0.81824940 1.47860886 0.32154437 
C 1.00892846 0.56829912 1.51881870 
C 2.04854072 0.60067531 0.42289005 
C -0.28890267 -1.23849129 0.32590078 
C 0.08503209 -0.62468641 1.68822190 
C -1.17242819 -0.16303342 2.44266834 
C 0.80816953 -1.69885409 2.51999321 
H -2.77594925 0.43044099 -1.48527864 
H -2.79046470 0.09841634 0.26200867 
H -2.79733229 -1.23156706 -0.90611443 
H -1.05210686 1.95747455 -0.65675174 
H 0.95779376 2.55748948 0.46339975 
H 3.01590689 1.05698398 0.61015472 
H 1.26517731 1.03085925 2.47850262 
H 0.61151952 -1.71785678 -0.11772545 
H 2.16191438 -0.24062474 -0.25669627 
H -0.99975980 -2.07344749 0.48066391 
H -1.91732147 -0.96265087 2.50525972 
H -1.63819194 0.69684438 1.94905913 
H -0.93321015 0.14280775 3.46683707 
H 1.07746975 -1.32167786 3.51200407 
H 1.73446146 -2.02294373 2.03245713 
H 0.17832087 -2.58267283 2.66433136 
O 0.61397970 0.00001584 -2.39593903 
O 0.28822630 1.32546950 -2.01148542 
O -0.52016192 -0.75233988 -2.00884629 
Vibrational frequencies (in cm-1) 
 41.8 119.6 146.5 153.6 169.6 198.3 231.7 257.7 266.6 273.8 326.7 351.3 384.2 422.0 
463.9 469.0 492.3 534.0 636.6 677.1 713.3 791.5 833.1 867.9 899.2 911.7 938.6 948.1 
961.7 967.7 983.6 985.2 995.7 1007.5 1020.2 1029.9 1060.1 1072.5 1090.9 1111.9 1154.3 
1169.2 1185.2 1202.5 1220.6 1232.8 1261.5 1277.3 1283.5 1288.5 1291.7 1293.8 1300.2 
1305.8 1309.9 1312.3 1320.1 1348.4 1363.1 1380.0 1387.4 1396.7 1407.3 1413.9 1493.8 
2653.0 2668.9 2675.3 2676.1 2678.8 2679.3 2680.8 2682.2 2709.0 2737.3 2748.2 2758.9 
2779.0 2781.6 2782.9 2785.6  
 
 
name= MIN223 
energy (in kcal/mol)= -8.678149 
ZPE (in kcal/mol)= 145.696 
G (in kcal/mol)= 121.536 
Geometry 
C -2.40164753 -0.33744776 -0.42159214 
C -0.88242974 -0.30939801 -0.54404211 
C -0.34575529 1.15438648 -0.48104161 
C 1.09167636 1.26832006 0.02311790 
C 1.28419345 0.58835974 1.38690137 
C 1.21767164 -1.71070740 0.13385571 
C -0.22550916 -1.31045112 0.36470796 
C 0.86092302 -0.87201700 1.34454939 
C 0.52169438 1.36320573 2.46968187 
C 0.88997054 -1.55594249 2.68962989 
H -2.86867609 0.39098443 -1.09956934 
H -2.73322489 -0.11593178 0.59763497 
H -2.79800545 -1.32348054 -0.69944317 
H -1.03613848 1.83084870 0.05892208 
H 1.38335005 2.33452979 0.08155473 
H 1.77795089 0.82578378 -0.72915637 
H 2.37763836 0.61706893 1.63389120 
H 1.50882537 -2.74911930 0.26077441 
H 1.76691952 -1.27671436 -0.69821885 
H -0.91655225 -2.09570240 0.69544022 
181 
 
H -0.55979570 1.21463999 2.38262955 
H 0.71717381 2.43923307 2.39955758 
H 0.81960047 1.04617043 3.47500954 
H 1.84642869 -1.38670764 3.20130672 
H 0.75774276 -2.64201151 2.60735944 
H 0.09065650 -1.18422023 3.34413342 
O -0.79536656 0.47833732 -2.63035889 
O -0.32212239 1.58925237 -1.84055335 
O -0.50343010 -0.67312235 -1.88541648 
Vibrational frequencies (in cm-1) 
 41.5 110.6 129.5 150.9 174.2 180.9 211.7 251.2 274.9 288.8 320.3 344.5 378.5 391.9 
434.3 465.0 483.4 557.6 621.8 674.4 714.2 757.0 806.1 870.1 887.3 889.7 934.7 964.8 
972.5 978.4 998.1 1000.9 1025.6 1054.2 1057.4 1077.4 1097.5 1110.2 1125.5 1127.1 1154.2 
1170.5 1177.9 1203.3 1212.8 1241.0 1273.4 1277.9 1286.2 1289.0 1290.4 1292.2 1296.0 
1299.8 1303.2 1310.1 1324.5 1326.1 1370.5 1376.7 1379.2 1397.6 1401.9 1410.8 1491.7 
2656.3 2668.5 2673.9 2674.3 2675.7 2677.1 2680.6 2691.1 2699.5 2708.2 2742.5 2749.4 
2780.2 2780.7 2781.8 2784.5  
 
 
name= MIN224 
energy (in kcal/mol)= -8.720317 
ZPE (in kcal/mol)= 145.76 
G (in kcal/mol)= 121.504 
Geometry 
C -2.84381446 -0.49757102 -0.19286664 
C -1.33977700 -0.33866079 -0.37757432 
C -0.92157191 1.16784492 -0.42335877 
C 0.33174260 1.54277733 0.37273999 
C 1.38532344 0.46748717 0.28180374 
C 0.92764410 -0.97775411 0.41391245 
C -0.54899780 -1.21248194 0.59950606 
C 1.79993795 -0.35470904 1.49845601 
C 1.25728479 -0.04924874 2.86948791 
C 3.23936123 -0.81565648 1.55164579 
H -3.14100954 -1.55071794 -0.28583143 
H -3.39611311 0.05035825 -0.96915773 
H -3.18282207 -0.13882710 0.78296912 
H -1.77283228 1.83026730 -0.16569328 
H 0.05769980 1.75337167 1.42440440 
H 0.73494555 2.50062000 -0.02205619 
H 2.15316146 0.69217013 -0.46648846 
H -0.79441457 -2.28096453 0.43026433 
H 1.39139711 -1.72488752 -0.23959643 
H -0.87142253 -0.99810318 1.63699935 
H 0.20535676 0.25947411 2.85616654 
H 1.82689883 0.76223135 3.34284317 
H 1.32677624 -0.92791947 3.52449083 
H 3.64388040 -1.04404915 0.55786234 
H 3.33927978 -1.72516583 2.15771685 
H 3.88450051 -0.04683400 1.99516864 
O -1.18187682 0.32372270 -2.51153485 
O -0.58952614 1.40542417 -1.79598349 
O -0.97822372 -0.80365264 -1.68767648 
Vibrational frequencies (in cm-1) 
 67.9  69.6 122.5 151.7 170.8 185.4 209.1 218.1 263.7 273.6 312.5 320.8 385.2 417.0 
459.7 480.4 507.6 528.7 626.8 690.8 707.6 783.5 791.7 853.1 882.0 903.2 937.7 958.5 
975.4 993.6 1002.5 1009.1 1013.2 1017.4 1037.4 1062.6 1101.3 1120.2 1145.3 1158.6 
1162.6 1189.6 1218.1 1226.3 1232.1 1245.4 1261.4 1272.4 1285.7 1286.5 1289.6 1293.7 
1297.3 1299.8 1303.1 1321.0 1322.7 1349.6 1351.1 1366.1 1374.3 1396.9 1399.6 1407.9 
1511.8 2657.8 2660.7 2669.5 2670.4 2674.8 2675.8 2679.2 2679.4 2682.2 2738.5 2742.3 
2749.3 2757.0 2778.8 2781.8 2782.3  
 
 
name= MIN225 
energy (in kcal/mol)= -6.655615 
182 
 
ZPE (in kcal/mol)= 144.086 
G (in kcal/mol)= 118.129 
Geometry 
C -2.76770851 -0.78563100 0.13503520 
C -1.27732233 -0.75293482 0.11584932 
C -0.69760053 0.62790880 0.26241083 
C 0.80203244 0.70299056 0.15109189 
C 1.62419741 -0.56051895 -0.01562307 
C 0.94804107 -1.90925232 -0.06857638 
C -0.54323301 -1.86185623 -0.02235144 
C 1.70188220 0.23051133 1.28755164 
C 2.96049268 1.02660661 1.54062573 
C 1.10735065 -0.31974846 2.55603972 
H -3.17811791 -1.79980721 0.05927774 
H -3.17629194 -0.20407831 -0.71227486 
H -3.17295241 -0.33632778 1.05223977 
H -1.04485255 1.09328495 1.22386036 
H 1.12240114 1.59885904 -0.39893861 
H -0.82658708 -0.46398830 -2.32484263 
H 2.49467852 -0.50960606 -0.68049302 
H 1.32225725 -2.53895048 0.77211244 
H 1.26302277 -2.44745112 -0.99120740 
H -1.01730273 -2.84044790 -0.10936824 
H 3.72528492 0.40958036 2.02959680 
H 2.75858864 1.88485422 2.19501765 
H 3.40326657 1.41996636 0.61770109 
H 0.19838903 -0.90892460 2.37484585 
H 0.84084562 0.48690367 3.25128583 
H 1.81889004 -0.97882074 3.07095397 
O -0.74809497 1.37077438 -1.93985301 
O -1.32059177 1.50346879 -0.68168084 
O -1.36131417 0.31768082 -2.62204630 
Vibrational frequencies (in cm-1) 
 38.4  50.0 100.1 111.1 115.5 126.6 159.1 179.2 199.8 229.7 256.6 260.5 348.6 376.6 
405.2 427.0 456.8 496.6 504.6 510.8 535.8 694.2 761.4 765.3 810.0 829.6 867.3 902.2 
964.1 969.5 990.6 1010.3 1013.8 1018.7 1022.2 1049.9 1057.7 1082.6 1089.9 1124.4 1166.1 
1197.2 1222.5 1230.9 1244.4 1268.9 1269.8 1272.7 1284.5 1285.7 1290.0 1292.8 1296.5 
1297.2 1303.0 1335.3 1351.0 1367.7 1385.3 1390.9 1401.6 1406.1 1418.1 1518.0 1884.3 
2651.5 2656.6 2669.4 2670.5 2675.0 2676.6 2677.5 2679.5 2732.6 2739.6 2749.9 2751.5 
2776.7 2780.1 2782.2 2827.4  
 
 
name= MIN226 
energy (in kcal/mol)= -7.852061 
ZPE (in kcal/mol)= 145.313 
G (in kcal/mol)= 120.741 
Geometry 
C -2.45990068 -0.21280091 -0.88760221 
C -0.94457534 -0.20320758 -0.91576998 
C -0.29556267 1.23296826 -0.92704858 
C 0.71196342 1.31711175 0.22918236 
C 0.65846863 -0.01554724 0.96964690 
C 1.17955661 -1.20116222 0.18497344 
C -0.31094913 -0.94735796 0.23842061 
C 0.73969937 0.08248032 2.47697868 
C -0.59872472 0.58874045 3.03718812 
C 1.09977199 -1.24964691 3.14537141 
H -2.88099817 0.36927390 -1.71934894 
H -2.84475459 0.20391166 0.05062108 
H -2.85217033 -1.23493331 -0.98470548 
H -1.02994638 2.05659577 -0.92971637 
H 0.47689091 2.16290967 0.89679811 
H 1.73041693 1.51135234 -0.15958466 
H 1.54057550 0.82356510 2.73382506 
H 1.58623155 -2.06746984 0.69696239 
183 
 
H 1.72393901 -1.03560743 -0.74331184 
H -0.95166811 -1.64769155 0.76485862 
H -1.40990247 -0.11558961 2.82116495 
H -0.87915006 1.55397851 2.60363169 
H -0.55096869 0.71510304 4.12367796 
H 0.37774559 -2.03503537 2.89676908 
H 2.09361345 -1.59520721 2.83951349 
H 1.11155765 -1.15068360 4.23662593 
O 0.59979519 -0.03849231 -2.55448269 
O 0.33592817 1.31571963 -2.19558857 
O -0.57449459 -0.74124264 -2.18894270 
Vibrational frequencies (in cm-1) 
 46.2  77.0  94.5 147.3 150.4 186.1 207.0 211.0 262.1 281.5 316.6 335.0 380.4 417.8 
457.8 497.1 545.5 561.9 578.4 643.1 707.8 769.4 834.1 848.3 867.2 917.4 948.8 953.9 
974.8 979.3 983.2 1002.2 1005.8 1011.2 1030.4 1042.9 1079.6 1124.8 1134.1 1146.7 1167.5 
1172.7 1174.4 1184.9 1214.2 1239.0 1246.1 1274.9 1282.0 1283.9 1285.2 1294.8 1297.7 
1299.8 1307.6 1308.0 1317.8 1320.3 1332.4 1337.3 1385.7 1393.4 1399.4 1406.0 1486.7 
2665.6 2670.5 2672.1 2676.7 2677.0 2677.7 2680.7 2700.5 2704.4 2707.5 2746.8 2770.6 
2780.3 2781.0 2782.6 2783.4  
 
 
name= MIN227 
energy (in kcal/mol)= -8.044299 
ZPE (in kcal/mol)= 145.796 
G (in kcal/mol)= 121.994 
Geometry 
C -2.27672212 0.12154973 -0.68932745 
C -0.76364746 -0.08683951 -0.65324534 
C -0.00297131 1.28008446 -0.63279034 
C 1.18147292 1.33717528 0.33008101 
C 0.71773197 0.90534182 1.69612129 
C 0.79489432 -1.99000952 -0.03476546 
C -0.36455777 -1.11020813 0.43888915 
C -0.08476597 -0.39388569 1.75325719 
C -1.23147386 -0.47426589 2.73034792 
C 1.31700211 -0.32675025 2.33283033 
H -2.56124075 0.81700449 -1.49121657 
H -2.65153542 0.51870005 0.25915517 
H -2.80232834 -0.82044812 -0.89469263 
H -0.68974605 2.13897696 -0.48718299 
H 1.61066720 2.35717189 0.35122435 
H 2.00124921 0.69070355 -0.04719363 
H 0.42452222 1.73470755 2.34387147 
H 0.49578704 -2.59956125 -0.89855700 
H 1.65941144 -1.39711796 -0.35358312 
H -1.23908260 -1.79728138 0.59432342 
H -1.42877970 -1.51371828 3.02447035 
H -2.15558056 -0.06782756 2.29993248 
H -1.03267383 0.08717707 3.65181412 
H 2.14034962 -0.84320669 1.85024624 
H 1.11946647 -2.67595804 0.75560779 
H 1.44693020 -0.36396889 3.41033019 
O 0.69645574 0.08608349 -2.38896575 
O 0.45947221 1.42118507 -1.97481165 
O -0.45275206 -0.62283824 -1.95056916 
Vibrational frequencies (in cm-1) 
 54.9 105.6 136.7 170.1 183.8 213.9 227.5 252.6 260.5 304.4 316.8 347.4 407.5 423.9 
435.8 468.4 499.1 509.8 626.3 661.2 718.5 767.8 819.9 835.4 863.5 883.3 927.4 953.4 
969.7 976.2 990.2 1009.9 1041.5 1060.4 1077.6 1082.3 1093.2 1103.2 1145.8 1149.6 1159.2 
1169.0 1184.6 1197.5 1224.2 1233.2 1256.1 1260.5 1283.9 1285.0 1292.2 1292.6 1296.1 
1300.4 1304.7 1317.7 1328.0 1331.2 1336.1 1353.3 1384.7 1392.6 1395.5 1406.7 1502.6 
2658.2 2664.5 2669.0 2673.8 2675.0 2676.8 2677.8 2691.5 2691.9 2712.7 2745.1 2761.2 
2778.0 2779.3 2780.3 2788.1  
 
 
184 
 
name= MIN228 
energy (in kcal/mol)= -7.498017 
ZPE (in kcal/mol)= 145.28 
G (in kcal/mol)= 120.632 
Geometry 
C -2.54715084 -0.34886527 -1.09141188 
C -1.03610738 -0.28089527 -0.99731529 
C -0.44643175 1.17936301 -0.98396337 
C 0.42411473 1.33598079 0.27085777 
C 0.38298404 0.00880033 1.02139898 
C 1.02945274 -1.15713080 0.30628421 
C -0.47149154 -0.97820691 0.22032577 
C 0.31207365 0.11302566 2.52915944 
C 1.47695101 0.95885418 3.06380119 
C 0.32646833 -1.25661899 3.22075137 
H -2.92050010 0.20475943 -1.96418784 
H -3.02149532 0.06824988 -0.19479693 
H -2.89253375 -1.38618172 -1.19997987 
H -1.20703742 1.97259801 -1.08844589 
H 0.05946760 2.16673671 0.89867030 
H 1.46332406 1.59739420 -0.00891685 
H 1.42849317 1.99220868 2.70562425 
H 1.43030972 -1.99255580 0.87200126 
H 1.64846948 -0.97754467 -0.57077428 
H -1.12259011 -1.70559699 0.69452952 
H -0.65159963 0.62345280 2.78994226 
H 1.46960940 0.99355455 4.15866410 
H 2.44292664 0.54611934 2.75145153 
H 0.16473047 -1.15193517 4.29941588 
H 1.28813924 -1.76496864 3.08528547 
H -0.45784966 -1.91527894 2.83456269 
O 0.64330684 -0.09470020 -2.49099946 
O 0.31228660 1.25784592 -2.18122011 
O -0.54074294 -0.82390763 -2.22444112 
Vibrational frequencies (in cm-1) 
 39.6  79.0  98.0 151.2 157.1 182.5 189.4 228.6 254.6 289.1 325.4 336.0 356.0 411.4 
443.6 483.3 515.7 562.1 627.0 644.3 708.3 768.6 834.7 848.0 868.7 915.5 948.7 953.4 
976.0 979.9 982.2 1002.1 1003.4 1011.1 1033.2 1050.1 1073.1 1122.4 1130.7 1147.7 1164.7 
1168.9 1179.4 1181.0 1218.2 1240.8 1258.8 1275.6 1283.3 1285.5 1286.2 1294.8 1297.3 
1298.7 1304.7 1308.4 1313.7 1321.0 1332.2 1338.3 1384.4 1393.8 1400.9 1406.7 1483.2 
2665.8 2670.9 2671.5 2676.3 2676.9 2677.2 2680.0 2699.4 2703.1 2708.3 2746.4 2768.9 
2780.6 2780.9 2782.4 2783.9  
 
 
name= MIN229 
energy (in kcal/mol)= -6.417879 
ZPE (in kcal/mol)= 144.26 
G (in kcal/mol)= 117.826 
Geometry 
C -2.67818786 -0.48624159 -1.12006534 
C -1.19474054 -0.48362337 -1.17525888 
C -0.50153340 0.84386030 -1.20068039 
C -0.52846542 1.60339907 0.13716151 
C 0.51856499 1.12525003 1.10057843 
C 1.78528130 1.53150348 0.94778284 
C -0.46660201 -1.60570681 -1.27694104 
C 0.15750548 0.22856358 2.26195148 
C -1.34528449 0.01357480 2.46834009 
C 0.84312015 -1.13658212 2.08814512 
H -3.10911712 -0.22716534 -2.10058979 
H -3.06770151 0.24196749 -0.39390002 
H -3.08734576 -1.46635574 -0.83836620 
H -0.91111606 1.48511175 -2.02192321 
H -1.54588084 1.54818742 0.56980985 
H -0.36543089 2.68584416 -0.06241625 
185 
 
H 0.56207973 0.70918771 3.19372118 
H 2.59019055 1.25020434 1.60608114 
H 2.11416176 2.16934410 0.14334229 
H -0.82159812 -2.62675286 -1.33680918 
H -1.80140888 -0.47484612 1.59899829 
H -1.86776892 0.95817747 2.64966114 
H -1.53004969 -0.63113198 3.33558180 
H 1.93104874 -1.03159438 2.00711937 
H 0.49646769 -1.63889128 1.17729690 
H 0.63444642 -1.79754819 2.93472537 
O 1.41568403 -0.35855593 -0.91957365 
O 0.84197939 0.65963267 -1.65772987 
O 0.89309522 -1.60944463 -1.38618201 
Vibrational frequencies (in cm-1) 
 25.1  42.1  62.9  81.9  88.0 153.1 183.0 196.1 228.1 246.9 274.2 312.2 337.9 362.5 
381.6 429.3 463.8 481.6 499.6 545.0 600.1 639.3 715.2 770.6 795.9 834.0 897.1 909.0 
947.5 965.1 972.8 986.6 1000.9 1012.6 1040.6 1060.3 1075.5 1078.1 1109.8 1133.2 1163.9 
1167.0 1191.2 1195.9 1228.0 1257.8 1262.7 1280.5 1286.1 1297.2 1297.9 1308.3 1310.7 
1312.9 1316.4 1323.5 1352.5 1369.7 1373.6 1391.7 1398.2 1401.0 1407.7 1831.7 1849.4 
2653.9 2665.5 2667.8 2672.5 2674.0 2677.1 2677.7 2681.1 2697.5 2723.1 2737.4 2739.6 
2777.4 2779.4 2782.2 2790.5  
 
 
name= MIN230 
energy (in kcal/mol)= -7.817412 
ZPE (in kcal/mol)= 145.692 
G (in kcal/mol)= 121.148 
Geometry 
C -2.56883314 -0.91712210 -0.44084362 
C -1.04136140 -0.81370793 -0.47975762 
C -0.59639590 0.67896862 -0.55461582 
C 0.74201681 1.00837349 0.04171907 
C 1.56665992 -0.05286152 0.73815021 
C 1.09297454 -1.48211294 0.77342183 
C -0.41853929 -1.66608922 0.62257366 
C 0.96735114 1.09407934 1.54717636 
C 1.94242523 2.15020334 2.02390565 
C -0.15993836 0.90248390 2.52493382 
H -3.01764404 -0.35987988 -1.27557601 
H -2.98414024 -0.52902740 0.49258770 
H -2.89602007 -1.95876480 -0.55104707 
H -1.38308992 1.38328582 -0.21001970 
H 1.27611542 1.73539087 -0.58964530 
H -0.62989917 -2.73532606 0.40468119 
H 2.65736229 -0.01279163 0.59277408 
H 1.42934967 -1.96104499 1.71599287 
H 1.59980038 -2.03594330 -0.04949967 
H -0.92354086 -1.45873778 1.58603737 
H 2.34963960 1.89079321 3.00929847 
H 1.45302725 3.12860855 2.11190265 
H 2.79442523 2.27631012 1.34520441 
H -1.02760585 0.39718035 2.08652194 
H -0.52089053 1.86616878 2.90999942 
H 0.16904593 0.30599337 3.38651746 
O 0.03127621 -0.31745546 -2.44818069 
O -0.54129628 0.88103149 -1.97125995 
O -0.65597087 -1.36104053 -1.74989616 
Vibrational frequencies (in cm-1) 
 47.8  82.2 124.9 139.9 148.9 163.4 189.5 212.5 221.1 284.1 297.8 359.0 377.8 415.0 
421.6 482.6 503.3 536.1 634.2 685.6 707.7 766.9 824.9 855.8 877.0 901.9 954.5 962.6 
972.1 989.8 1006.1 1012.0 1015.2 1023.3 1034.2 1063.4 1089.3 1102.8 1141.2 1150.0 
1158.7 1199.6 1209.8 1232.1 1245.4 1264.1 1275.0 1278.9 1286.0 1289.1 1292.0 1294.3 
1295.1 1296.6 1300.4 1308.6 1318.1 1340.5 1368.3 1378.4 1393.4 1402.6 1405.6 1418.3 
1529.9 2648.4 2667.0 2669.6 2671.1 2675.0 2675.8 2678.8 2682.0 2689.6 2734.5 2736.6 
2737.3 2745.4 2779.9 2781.3 2781.8  
186 
 
 
 
name= MIN231 
energy (in kcal/mol)= -7.276647 
ZPE (in kcal/mol)= 145.166 
G (in kcal/mol)= 120.058 
Geometry 
C -2.52258613 -0.37401750 -0.64881077 
C -1.01316552 -0.33583947 -0.78417585 
C -0.39721940 1.10113719 -0.97932049 
C 0.79631052 1.24436699 -0.02183482 
C 0.78249093 0.02273400 0.89127944 
C 1.18522373 -1.27262364 0.21403581 
C -0.28299159 -0.95356813 0.38748264 
C 1.05854013 0.28487480 2.35561952 
C 0.05347012 1.29957324 2.92358846 
C 1.00434838 -0.99118315 3.20656298 
H -3.01269319 0.12955698 -1.49391553 
H -2.85747870 0.10554436 0.27759968 
H -2.89029295 -1.41026007 -0.64145549 
H -1.13088997 1.92023482 -0.89966170 
H 0.74441756 2.18865396 0.54338217 
H 1.74237375 1.29342578 -0.59692350 
H 2.09048396 0.71514538 2.43484086 
H 1.62374314 -2.08176188 0.78916566 
H 1.62701342 -1.24798937 -0.78084642 
H -0.88453334 -1.55720443 1.05980347 
H -0.97783659 0.97789160 2.74280385 
H 0.17568816 2.29061929 2.47458382 
H 0.17954506 1.41830481 4.00505177 
H 1.21600513 -0.77000472 4.25883616 
H 1.74070561 -1.73168742 2.87741540 
H 0.01483733 -1.45953886 3.16492307 
O 0.33711416 -0.25084051 -2.60513958 
O 0.01239964 1.10811020 -2.33795376 
O -0.72324624 -0.99421712 -2.02216722 
Vibrational frequencies (in cm-1) 
 21.1  70.5  90.4 138.5 151.0 182.5 197.3 205.7 262.3 293.4 323.3 345.9 380.5 414.6 
470.1 487.1 546.6 562.3 565.2 642.5 709.0 772.4 831.8 848.2 866.9 913.4 950.0 953.5 
973.6 979.0 981.9 1001.6 1003.6 1010.5 1031.6 1042.9 1079.9 1123.6 1131.3 1140.7 1162.5 
1171.4 1174.8 1183.3 1210.5 1237.2 1249.2 1274.5 1282.8 1284.2 1285.1 1293.9 1296.3 
1298.3 1303.7 1308.1 1315.6 1321.4 1330.3 1336.3 1382.2 1393.2 1398.9 1407.1 1480.0 
2662.0 2670.0 2671.6 2674.4 2676.8 2678.8 2679.4 2703.2 2704.5 2707.7 2745.2 2769.1 
2780.4 2780.4 2782.1 2782.8  
 
 
name= MIN232 
energy (in kcal/mol)= -8.005261 
ZPE (in kcal/mol)= 145.935 
G (in kcal/mol)= 122.542 
Geometry 
C -2.30320941 -0.20913289 -0.36201418 
C -0.79650103 -0.22117653 -0.55220249 
C -0.15627485 1.21995437 -0.58364896 
C 1.11837782 1.42210040 0.26138163 
C 1.51866428 0.15682210 1.02075067 
C 1.46671403 -1.04429069 0.02784222 
C -0.05006689 -1.16319992 0.38896861 
C 0.27688969 -0.46430209 1.76804051 
C -0.71959446 0.48325811 2.40303657 
C 0.69466757 -1.49441405 2.81576164 
H -2.78998055 0.46122461 -1.08328402 
H -2.59964557 0.09717780 0.64525733 
H -2.72023291 -1.21182284 -0.53467381 
H -0.91692722 1.99509745 -0.37132329 
187 
 
H 0.98079308 2.26325340 0.96361226 
H 1.95055024 1.72423396 -0.41161447 
H 2.42623448 0.27543776 1.61279947 
H 2.06845846 -1.90629625 0.31802298 
H 1.69249543 -0.81388497 -1.01712591 
H -0.47832910 -2.16361244 0.44057084 
H -1.60223235 -0.05784296 2.76754978 
H -1.07522284 1.26777179 1.72963983 
H -0.26977607 0.99351213 3.26562203 
H 1.14875103 -1.00851718 3.68696434 
H 1.42493618 -2.21414653 2.42999198 
H -0.16962473 -2.06901889 3.16894534 
O -0.52151559 0.45203969 -2.67820892 
O 0.26244555 1.38354048 -1.94317119 
O -0.52723425 -0.71242410 -1.87918488 
Vibrational frequencies (in cm-1) 
 82.6 116.6 148.8 163.3 174.8 203.2 226.8 267.5 279.4 323.2 352.5 377.8 414.2 432.4 
451.4 490.9 529.6 602.8 632.0 710.8 718.0 793.3 834.5 874.5 891.8 916.7 936.7 952.0 
981.3 995.6 1001.7 1010.2 1013.7 1016.8 1053.6 1069.2 1083.8 1090.7 1103.4 1134.2 
1158.1 1170.0 1185.1 1193.1 1216.3 1227.3 1247.7 1259.0 1271.5 1277.2 1283.4 1285.9 
1289.4 1294.0 1298.8 1301.5 1308.5 1316.0 1321.1 1324.4 1373.8 1378.9 1398.2 1406.5 
1417.2 2656.3 2670.0 2672.9 2674.8 2676.8 2678.7 2680.2 2683.5 2686.6 2737.9 2748.0 
2751.5 2763.9 2780.8 2782.2 2783.9  
 
 
name= MIN233 
energy (in kcal/mol)= -8.011754 
ZPE (in kcal/mol)= 146.079 
G (in kcal/mol)= 122.9 
Geometry 
C 0.907403668 2.315052978 3.504850427 
C 1.567904216 1.023053677 3.043838374 
C 0.573172141 -0.010031040 2.397261055 
C 1.040360251 -0.668030798 1.082827046 
C 2.389161545 -0.136338350 0.597728107 
C 3.378137637 -0.154375015 1.802621983 
C 2.804621876 1.249627890 2.177051414 
C 2.423380192 1.438929572 0.654460198 
C 1.170591068 2.193447787 0.260522701 
C 3.597187631 2.015645690 -0.135688204 
H 0.002799760 2.113218792 4.094204858 
H 0.635683138 2.964271853 2.667298562 
H 1.585897152 2.886547856 4.154476906 
H -0.448508130 0.410314536 2.296321283 
H 0.275309126 -0.529955953 0.297469564 
H 1.112233463 -1.764829015 1.241382033 
H 2.726314656 -0.592575603 -0.332915820 
H 4.434018617 -0.148423781 1.526438455 
H 3.235547229 -0.951224385 2.533394126 
H 3.500714920 1.975746212 2.596346772 
H 0.268028589 1.852193850 0.773935875 
H 0.977507709 2.082261775 -0.815367909 
H 1.276001672 3.267182462 0.462519075 
H 3.427646216 1.927424882 -1.214871449 
H 4.542588791 1.507708795 0.084330375 
H 3.740881815 3.078022152 0.092693674 
O 1.649066059 -0.986701049 4.116182760 
O 0.417792582 -0.998926536 3.412769184 
O 1.956654539 0.387498272 4.275882063 
Vibrational frequencies (in cm-1) 
 94.4 126.2 160.1 174.8 181.7 212.8 227.7 268.2 287.1 325.0 349.6 384.4 418.0 439.8 
465.0 493.1 520.3 592.8 655.1 703.9 719.5 799.5 846.0 871.3 894.4 912.9 938.3 955.8 
973.3 997.3 1001.8 1005.6 1014.9 1017.8 1045.0 1058.0 1087.1 1089.0 1100.2 1140.6 
1154.5 1172.8 1186.6 1194.8 1211.1 1230.5 1247.1 1257.9 1270.8 1279.4 1281.7 1285.2 
1289.0 1296.7 1298.9 1300.2 1304.1 1309.9 1320.2 1322.3 1373.6 1384.6 1398.3 1406.9 
188 
 
1417.2 2659.0 2669.8 2672.9 2674.5 2676.5 2678.1 2680.3 2686.0 2689.2 2740.0 2748.3 
2751.8 2768.1 2780.5 2782.1 2784.0  
 
 
name= MIN234 
energy (in kcal/mol)= -3.785493 
ZPE (in kcal/mol)= 141.952 
G (in kcal/mol)= 114.265 
Geometry 
C -2.68790856 0.23793634 -1.24752736 
C -1.20633165 0.21010924 -1.11479052 
C -0.55140776 1.55280520 -1.08670628 
C 2.05488321 1.41874578 1.87371047 
C 1.99861875 0.09400258 2.00600840 
C 0.85312430 -0.84397718 0.02726918 
C -0.50328901 -0.95610932 -0.58663836 
C 0.81382578 -0.74101953 1.57749951 
C -0.48506351 -0.09986631 2.08615963 
C 0.92666629 -2.15255295 2.18134421 
H -3.14194976 -0.76005644 -1.29018327 
H -3.01337145 0.78804584 -2.14429890 
H -3.13805801 0.75945272 -0.38143529 
H 0.25199510 1.72054128 -1.82475346 
H 1.25683706 2.01954379 1.45995247 
H 2.90486835 2.01111622 2.17382194 
H 2.82827424 -0.46994740 2.42910823 
H 1.47254588 -1.71772150 -0.27275548 
H 1.40680247 0.02345181 -0.39621813 
H -1.07377517 -1.84102773 -0.29304561 
H -0.42437193 0.10542994 3.16132428 
H -1.35220976 -0.74658755 1.92455548 
H -0.69099904 0.85702820 1.58844892 
H 0.90031590 -2.11371193 3.27658114 
H 1.86082751 -2.64582520 1.89313761 
H 0.10018718 -2.79228959 1.85707489 
O 0.49086020 -0.41896368 -2.70310019 
O -0.89182498 2.40597361 -0.30832802 
O -0.53774903 -0.78216922 -2.13513220 
Vibrational frequencies (in cm-1) 
-10.2  52.6  73.2  80.9  94.2  99.1 161.7 193.3 197.1 224.1 231.7 247.2 255.6 286.8 
308.6 360.5 398.5 403.0 454.3 494.9 528.6 550.2 592.8 654.1 689.4 712.6 854.6 883.1 
929.5 937.4 971.1 976.7 984.6 1002.2 1015.8 1028.0 1033.2 1068.3 1075.9 1094.0 1138.0 
1157.3 1211.7 1220.2 1249.6 1261.7 1267.7 1272.6 1276.4 1293.9 1296.3 1299.9 1306.9 
1308.9 1315.8 1354.6 1355.6 1383.0 1385.3 1393.3 1407.5 1412.4 1499.0 1840.3 1843.9 
2624.4 2641.3 2654.6 2668.8 2671.3 2677.4 2678.7 2682.0 2708.4 2725.7 2738.6 2753.5 
2774.7 2780.8 2781.6 2784.2  
 
 
name= MIN235 
energy (in kcal/mol)= -7.596736 
ZPE (in kcal/mol)= 145.828 
G (in kcal/mol)= 121.261 
Geometry 
C -2.16752682 -0.55986023 -0.82516351 
C -0.66649451 -0.30929299 -0.73161516 
C -0.25633788 1.20997634 -0.67176029 
C 0.74613748 1.60086782 0.43318790 
C 1.15359483 0.41754496 1.31011958 
C 1.52549236 -0.77159562 0.37333818 
C 0.00553340 -1.12698944 0.37033432 
C -0.11313444 -0.40169224 1.77002233 
C -1.36797622 0.36778504 2.12800982 
C 0.20995808 -1.35701112 2.91711295 
H -2.72865446 0.34100724 -1.09566125 
H -2.57918970 -0.94938688 0.11271051 
189 
 
H -2.38375141 -1.30693976 -1.60626662 
H -1.14297914 1.87696841 -0.65744596 
H 0.32344111 2.40721095 1.05987030 
H 1.64969279 2.03536247 -0.04435689 
H 1.86656431 0.68120883 2.09143632 
H 2.16223556 -1.53059193 0.83159053 
H 1.96869178 -0.50911876 -0.58788590 
H -0.25637447 -2.18457119 0.34525549 
H -1.71659615 1.03801880 1.33813137 
H -1.19638611 0.99054799 3.01656567 
H -2.19704159 -0.31210005 2.36185080 
H 0.34413000 -0.81135125 3.85839448 
H 1.12855458 -1.92793396 2.74244910 
H -0.59797447 -2.08233692 3.06584000 
O 0.82939945 0.20081808 -2.37072627 
O 0.31005099 1.45539653 -1.95732643 
O -0.17270578 -0.73302214 -2.01543204 
Vibrational frequencies (in cm-1) 
-11.0  96.3 141.3 163.9 174.2 209.8 226.7 265.4 289.2 322.1 353.8 382.9 416.8 439.4 
462.9 492.7 519.1 593.8 654.5 702.0 719.6 799.7 843.7 870.3 894.7 913.2 937.4 955.1 
980.7 997.2 1002.5 1006.1 1014.4 1016.6 1044.2 1059.1 1087.5 1089.6 1099.6 1141.7 
1154.1 1171.2 1187.5 1193.8 1210.7 1229.9 1249.6 1256.6 1269.0 1278.2 1281.6 1285.9 
1289.8 1294.0 1299.0 1301.0 1305.3 1310.3 1319.4 1322.2 1373.6 1384.2 1405.6 1409.3 
1418.8 2658.7 2662.5 2673.6 2674.4 2675.0 2678.4 2680.4 2684.2 2689.4 2739.6 2748.0 
2751.5 2768.1 2777.2 2781.8 2784.5  
 
 
name= MIN236 
energy (in kcal/mol)= -8.131718 
ZPE (in kcal/mol)= 146.533 
G (in kcal/mol)= 122.465 
Geometry 
C -2.67111944 0.07508547 -0.73375565 
C -1.15878184 0.04834399 -0.52299719 
C -0.55892716 1.48429876 -0.65883746 
C 0.31999674 1.98879604 0.48101246 
C 1.14306512 0.92703542 1.16313512 
C 1.75275956 -0.20891912 0.37382240 
C -0.79296396 -0.75584123 0.72535986 
C 0.58044421 -0.48218314 1.29398417 
C 1.32541638 -2.67247912 2.28281805 
C 0.84395633 -1.25050493 2.57611244 
H -3.18055898 0.67161791 0.02961231 
H -3.09332964 -0.93740980 -0.70609709 
H -2.92498004 0.49231795 -1.71780835 
H -1.35688201 2.22260980 -0.89187352 
H -0.31969040 2.49428545 1.23526451 
H 1.00115120 2.77505719 0.08158720 
H 1.72355044 1.33252129 1.99983021 
H 2.73950522 -0.57575631 0.63520836 
H 1.61577739 -0.25617085 -0.70646486 
H -0.87238149 -1.83971825 0.48138896 
H 2.28603669 -2.66386429 1.75288662 
H 0.61479610 -3.21678448 1.65102160 
H 1.46020574 -3.24573121 3.20584086 
H -1.55300036 -0.56683508 1.51287827 
H -0.07061391 -1.28030611 3.20014929 
H 1.59828188 -0.72398859 3.19432160 
O -0.26618058 0.33630987 -2.57375512 
O 0.28969539 1.39865292 -1.81236120 
O -0.55650974 -0.66498986 -1.61662298 
Vibrational frequencies (in cm-1) 
 69.2  86.0  96.4 149.8 161.1 186.1 249.6 251.3 284.2 296.0 309.4 338.4 392.2 403.7 
427.7 522.3 547.1 620.0 679.3 714.6 776.4 815.8 852.3 865.0 879.6 883.9 904.0 945.9 
979.3 993.3 998.1 1015.1 1024.9 1043.2 1081.1 1086.3 1110.4 1126.8 1141.6 1143.6 1154.4 
190 
 
1174.8 1194.4 1208.9 1237.0 1251.0 1259.7 1274.4 1285.8 1289.6 1293.0 1294.8 1300.4 
1301.6 1302.4 1320.1 1322.7 1350.4 1366.5 1377.6 1388.0 1394.9 1401.9 1405.7 1522.9 
2655.3 2657.3 2657.7 2670.4 2675.1 2680.0 2680.3 2683.6 2705.5 2733.1 2734.6 2743.4 
2753.7 2781.4 2782.2 2783.9  
 
 
name= MIN237 
energy (in kcal/mol)= -7.263109 
ZPE (in kcal/mol)= 145.712 
G (in kcal/mol)= 121.203 
Geometry 
C -2.18745939 -0.05470616 -0.81399652 
C -0.66549612 -0.07253292 -0.78223093 
C -0.02937386 1.35386562 -0.81370547 
C 0.75499522 1.80037648 0.41372925 
C 1.67017564 0.72444116 1.00248338 
C 1.04187387 -0.63845377 1.13407963 
C -0.12012923 -1.02780982 0.24479383 
C -0.32560268 -0.90934826 1.75187458 
C -1.16489772 0.16786031 2.38179458 
C -0.46766520 -2.21931404 2.50155895 
H -2.56533673 0.47443420 -1.69934752 
H -2.60290439 0.42543277 0.07849626 
H -2.59211732 -1.07565204 -0.85259689 
H -0.79771263 2.11742958 -1.07786626 
H 0.05471667 2.17039756 1.18817349 
H 1.37255337 2.68146473 0.13230952 
H 2.04124933 1.05791869 1.99332512 
H 1.81102267 -1.40396379 1.31735171 
H 2.56980348 0.63125238 0.35278615 
H -0.12053818 -2.05173354 -0.16545744 
H -2.17294192 -0.20001554 2.61750461 
H -1.29068411 1.04615807 1.73890785 
H -0.71208721 0.51162775 3.32194447 
H -1.50108715 -2.58620167 2.46123272 
H -0.19796654 -2.09781699 3.55820654 
H 0.17069964 -3.01186506 2.09338143 
O 0.98784446 -0.02985202 -2.30122409 
O 0.83270226 1.34663924 -1.95451861 
O -0.28771178 -0.58138664 -2.08337952 
Vibrational frequencies (in cm-1) 
 46.1  94.6 122.6 126.6 146.6 161.7 188.8 223.3 227.0 280.7 300.9 362.1 376.3 406.1 
425.8 484.5 523.6 549.1 635.0 682.8 705.2 781.1 824.3 827.5 862.7 890.0 938.1 956.7 
974.4 999.0 1005.2 1008.9 1018.7 1019.2 1026.3 1074.4 1083.0 1111.2 1151.1 1174.7 
1188.1 1191.1 1210.6 1227.2 1245.5 1258.8 1269.1 1281.5 1284.1 1285.9 1288.5 1294.8 
1297.6 1302.3 1308.5 1315.9 1321.4 1336.0 1375.5 1383.3 1394.8 1400.3 1404.0 1417.3 
1530.0 2645.9 2664.6 2669.7 2670.7 2674.2 2674.7 2675.5 2676.2 2678.8 2732.8 2733.9 
2736.5 2745.1 2778.3 2780.4 2781.6  
 
 
name= MIN238 
energy (in kcal/mol)= -6.762649 
ZPE (in kcal/mol)= 145.217 
G (in kcal/mol)= 119.328 
Geometry 
C -2.40193760 -0.19810433 -1.07936895 
C -0.89012075 -0.23342980 -0.97641910 
C -0.19187394 1.17823324 -0.96346102 
C 0.77008657 1.23009764 0.23373916 
C 0.58475567 -0.06566886 1.01535279 
C 1.09077228 -1.30422522 0.29809365 
C -0.38272691 -0.96712870 0.24500821 
C 0.64316542 0.01790616 2.52627964 
C -0.15823999 1.20950644 3.07180815 
C 0.12578866 -1.26203609 3.20006663 
191 
 
H -2.73143861 0.38463698 -1.95097173 
H -2.85474739 0.24041345 -0.18272524 
H -2.81352125 -1.21033476 -1.20060784 
H -0.89535558 2.02735180 -0.99914161 
H 0.57776655 2.12250670 0.85112085 
H 1.81588900 1.33052572 -0.11734155 
H 1.71975725 0.15416240 2.80935225 
H 1.41958212 -2.16906849 0.86499030 
H 1.70138625 -1.19952967 -0.59694190 
H -1.09782138 -1.61595104 0.74108862 
H 0.32084150 2.16550727 2.83559661 
H -0.24391163 1.15921116 4.16325683 
H -1.17361504 1.22842132 2.66220983 
H 0.26981003 -1.21893347 4.28534947 
H 0.64664181 -2.15501794 2.83972659 
H -0.94559833 -1.40347218 3.01838092 
O 0.76905973 -0.13343343 -2.51178962 
O 0.49602031 1.22991323 -2.20372307 
O -0.43290672 -0.81854090 -2.20015753 
Vibrational frequencies (in cm-1) 
 -4.5  70.5  93.8 151.2 161.7 189.4 198.8 213.3 264.2 295.7 324.4 349.4 388.3 406.2 
469.8 490.2 544.9 552.8 566.0 642.6 708.6 773.1 830.8 847.9 863.6 912.9 950.8 953.2 
974.6 979.7 980.2 1002.4 1003.7 1011.6 1032.9 1046.1 1080.3 1123.5 1129.8 1138.3 1165.8 
1172.8 1175.7 1184.5 1211.1 1239.5 1255.2 1276.0 1283.2 1285.0 1287.3 1296.2 1297.6 
1300.0 1304.1 1308.5 1311.3 1322.1 1332.9 1338.1 1381.9 1393.3 1399.1 1407.4 1473.6 
2661.7 2670.1 2671.1 2673.3 2677.0 2678.0 2678.8 2701.4 2703.2 2707.9 2745.1 2768.4 
2780.1 2780.2 2781.8 2783.2  
 
 
name= MIN239 
energy (in kcal/mol)= -3.115928 
ZPE (in kcal/mol)= 141.718 
G (in kcal/mol)= 113.187 
Geometry 
C -1.59611268 0.18207233 1.67216430 
C -0.24743311 0.05533964 0.98266559 
C 0.56197218 1.31162070 1.18760931 
C -2.63808381 1.53547533 -2.87206833 
C -1.63542544 0.75979874 -2.46126770 
C -0.82651581 1.08227279 -1.25869776 
C 0.50874176 -1.14950548 1.37245747 
C 1.71342999 -1.49916630 0.88839564 
C 2.53107577 -0.70981346 -0.07706425 
C 2.35093299 -2.78336509 1.31653940 
H -2.26365977 -0.65430939 1.42215390 
H -2.11015481 1.11750449 1.40773076 
H -1.48401292 0.17922058 2.76587544 
H 1.57066284 1.19457172 1.60674893 
H -3.22709469 1.32811365 -3.75209099 
H -2.94539910 2.44047152 -2.37035528 
H -1.33745259 -0.15011629 -2.98962945 
H -1.29623809 1.83189513 -0.60268995 
H 0.18033300 1.43282808 -1.52801273 
H -0.01012584 -1.81087076 2.06606097 
H 3.41378732 -0.26987827 0.40569926 
H 1.97113661 0.09332316 -0.57373457 
H 2.88999412 -1.35307938 -0.89835631 
H 1.90356474 -3.20218157 2.22667863 
H 3.42668041 -2.66894647 1.50312908 
H 2.23646471 -3.54317155 0.52618249 
O -0.75613214 -0.21633581 -0.48422039 
O 0.12403606 2.41016913 0.94908536 
O -0.05433750 -1.05071720 -1.09319822 
Vibrational frequencies (in cm-1) 
192 
 
 14.8  42.2  58.2  68.5  83.4  85.2  93.4 149.8 163.1 183.0 203.0 244.0 279.1 289.7 
303.4 329.6 376.7 393.4 422.1 483.0 491.0 524.4 569.5 601.8 673.6 762.0 894.4 904.8 
930.8 954.2 963.6 976.2 993.0 1002.2 1013.8 1030.8 1035.3 1061.5 1091.3 1094.1 1112.9 
1127.9 1146.0 1200.7 1236.2 1263.9 1268.4 1276.3 1279.4 1282.3 1283.9 1287.1 1291.7 
1312.1 1324.2 1353.4 1357.2 1382.6 1390.4 1399.5 1402.3 1431.2 1831.6 1848.6 1849.7 
2645.3 2649.6 2661.8 2662.8 2666.5 2667.4 2674.9 2677.9 2711.9 2721.9 2746.6 2754.7 
2773.7 2777.6 2780.4 2786.6  
 
 
name= MIN240 
energy (in kcal/mol)= -6.588944 
ZPE (in kcal/mol)= 145.419 
G (in kcal/mol)= 120.895 
Geometry 
C -2.46922085 -0.35367579 -0.73922554 
C -0.96039176 -0.30626957 -0.83554732 
C -0.37184470 1.14669410 -0.97969796 
C 0.59259932 1.40141623 0.18415984 
C 0.71359930 0.08876492 0.95559025 
C 1.26873940 -1.07782441 0.16647336 
C -0.23010254 -0.94352672 0.32922881 
C 0.92431234 0.25031385 2.44578313 
C -0.42111870 0.48936655 3.14626061 
C 1.63211893 -0.94996149 3.08510326 
H -2.94148065 0.12210290 -1.60973762 
H -2.83432909 0.14885259 0.16375665 
H -2.83044833 -1.39133103 -0.71203564 
H -1.14427188 1.92185253 -1.10223983 
H 0.21902486 2.21402554 0.83129090 
H 1.58223826 1.73201844 -0.18745414 
H 1.57413185 1.15057229 2.60640627 
H 1.78946737 -1.88881721 0.66336114 
H 1.71354535 -0.89722958 -0.81399004 
H -0.78505724 -1.66237640 0.91990682 
H -0.95365618 1.34285929 2.71472108 
H -0.28066861 0.69036971 4.21356828 
H -1.07605431 -0.38475576 3.05891760 
H 1.05964493 -1.87470149 2.95566744 
H 1.76846200 -0.79756413 4.16154771 
H 2.62658189 -1.10354334 2.65003273 
O -0.25253163 0.07966856 -2.94685616 
O 0.40609009 1.07389996 -2.17654746 
O -0.52819927 -0.96983120 -2.02996244 
Vibrational frequencies (in cm-1) 
 42.4  78.0  94.1 164.3 172.7 181.8 213.7 229.3 258.4 266.9 317.2 330.9 371.4 409.5 
451.6 489.5 538.6 573.9 593.8 633.0 708.0 765.0 836.8 862.8 879.8 906.9 944.7 965.1 
976.2 980.8 983.4 1001.6 1012.1 1013.1 1029.9 1044.3 1109.4 1116.1 1148.8 1150.4 1172.2 
1174.2 1182.7 1186.7 1210.4 1235.6 1252.3 1267.1 1278.0 1283.7 1286.2 1294.3 1296.9 
1299.8 1307.0 1308.7 1313.9 1315.9 1335.7 1338.3 1381.5 1392.6 1399.1 1405.4 1484.9 
2665.1 2671.3 2671.8 2676.6 2677.4 2679.4 2681.2 2697.9 2702.9 2704.5 2744.9 2773.1 
2780.1 2781.2 2781.7 2783.4  
 
 
name= MIN241 
energy (in kcal/mol)= -5.258319 
ZPE (in kcal/mol)= 144.183 
G (in kcal/mol)= 118.326 
Geometry 
C -2.79079764 -0.16891358 -0.33011242 
C -1.39399923 -0.01505036 0.16923858 
C -0.77616566 1.32480860 -0.11229619 
C 0.71284897 1.50605663 0.21969575 
C 1.32683219 0.44872874 1.10246393 
C 1.75383665 -0.87559199 0.49065332 
C -0.78383450 -0.98422145 0.86047629 
193 
 
C 0.55954294 -0.82190206 1.44365122 
C 3.05025891 -1.51230916 0.90493406 
C 0.66238729 -1.40137221 2.83114297 
H -3.49287274 0.41562323 0.28315835 
H -3.13799606 -1.20961272 -0.31488396 
H -2.89851103 0.19322560 -1.36806858 
H -1.38368261 2.11712417 0.40331816 
H 0.85194120 2.50335867 0.68760405 
H 1.29644838 1.56302655 -0.72661908 
H 1.96530349 0.87492692 1.88403734 
H -0.66024706 -0.84121634 -2.03480778 
H 1.53083185 -1.03861124 -0.57064141 
H -1.26273130 -1.94279223 1.05510478 
H 3.87653172 -1.17340150 0.26503320 
H 1.58736335 -1.10818459 3.34124540 
H 3.32720107 -1.27655235 1.93963148 
H -0.17324162 -1.06565548 3.46067674 
H 0.63826091 -2.49896228 2.80146187 
H 2.99522926 -2.60647598 0.82529305 
O -0.21806253 0.96160761 -2.34486897 
O -1.01348158 1.69374530 -1.47390379 
O -0.90194544 -0.19002474 -2.74262182 
Vibrational frequencies (in cm-1) 
-28.2  66.8  88.6 123.5 131.2 144.6 154.3 185.4 221.4 244.4 267.4 282.4 309.9 384.5 
400.3 417.7 444.5 474.1 498.1 523.4 564.9 666.0 702.7 782.3 811.5 824.7 831.8 930.0 
945.6 963.6 974.1 1012.9 1022.8 1037.4 1066.4 1076.1 1091.4 1093.0 1100.9 1130.8 1143.9 
1204.4 1215.0 1231.5 1253.7 1262.6 1270.8 1277.1 1285.1 1285.7 1290.5 1292.4 1301.9 
1302.2 1304.8 1340.2 1350.0 1367.0 1369.9 1393.1 1397.4 1406.8 1415.0 1517.8 1876.9 
2645.1 2654.2 2670.2 2673.5 2674.6 2675.7 2675.8 2677.4 2733.9 2745.2 2756.3 2759.5 
2775.4 2780.9 2782.0 2830.4  
 
 
name= MIN242 
energy (in kcal/mol)= -4.010557 
ZPE (in kcal/mol)= 142.989 
G (in kcal/mol)= 117.908 
Geometry 
C -2.28616291 -0.22149636 -0.85328547 
C -0.75772121 -0.15646142 -0.68963916 
C 0.70507142 1.78513034 -0.49526259 
C 1.86497586 1.18522429 -0.17456102 
C 2.17018185 -0.20341696 -0.15835693 
C 1.26660685 -1.21812105 0.37591302 
C -0.21280418 -0.83301175 0.57381239 
C -0.35960056 -0.01668515 1.88368077 
C -1.62405081 0.84125815 1.96776174 
C -0.34845484 -0.98437709 3.07893184 
H -2.76843198 -0.71757924 -0.00522520 
H -2.57077074 -0.76813230 -1.76597483 
H -2.71092985 0.78990198 -0.94536945 
H 0.55516674 2.86210772 -0.61956444 
H 2.74403646 1.81213246 0.02693627 
H 1.09547754 0.09014303 -2.68336960 
H 1.70781951 -1.58723477 1.33218404 
H 1.33322867 -2.11284063 -0.29445859 
H -0.79852901 -1.78210909 0.69396714 
H -1.65216950 1.39336896 2.91595858 
H -2.53558509 0.23892588 1.91746804 
H -0.35744852 -0.43560948 4.02756139 
H 0.54148219 -1.62168855 3.08155772 
H -1.22658772 -1.63942107 3.07316195 
O 1.03611542 -0.71768672 -2.11034697 
O -0.47719918 1.23664799 -0.81007430 
O -0.36459057 -0.78008480 -1.90293529 
H -1.66427679 1.58871447 1.16663166 
194 
 
H 0.52402006 0.66622351 1.96628421 
Vibrational frequencies (in cm-1) 
 65.1  85.2  96.3 110.0 143.5 165.4 179.0 189.4 242.8 264.5 277.0 301.5 326.5 352.0 
362.4 373.4 389.1 414.5 460.4 488.7 510.3 594.7 688.4 756.8 811.1 821.7 848.8 911.1 
934.9 962.2 968.2 977.4 981.7 993.9 1014.3 1034.5 1076.4 1111.3 1137.9 1155.7 1159.4 
1171.2 1195.2 1224.4 1248.5 1255.3 1264.0 1270.5 1276.5 1282.9 1297.7 1300.5 1302.7 
1310.6 1315.1 1324.3 1329.9 1337.2 1343.5 1367.9 1401.6 1403.9 1412.2 1476.9 1766.7 
2634.4 2654.5 2665.1 2669.1 2671.0 2676.3 2676.4 2682.3 2703.5 2711.4 2723.3 2745.0 
2768.8 2779.8 2781.7 2862.6  
 
 
name= MIN243 
energy (in kcal/mol)= -5.573316 
ZPE (in kcal/mol)= 144.566 
G (in kcal/mol)= 117.619 
Geometry 
C -2.07111926 0.20713626 0.05495524 
C -0.73343319 0.18571258 0.09145228 
C 0.00468883 1.46761000 -0.19647881 
C 1.53374762 1.43548597 -0.18137575 
C 2.06688239 0.31965451 0.71487252 
C 1.51749536 -1.01564005 0.21400367 
C -0.00861807 -1.09142139 0.41696213 
C -0.28880634 -1.53434741 1.83536582 
C -0.45561348 -0.68369011 2.85014678 
C -0.35147674 -3.01553043 2.02335561 
H -1.63805813 0.43190840 -2.95187462 
H -2.64858573 1.09034754 -0.16558436 
H -2.68593199 -0.65677926 0.24666888 
H -0.36807044 2.27037109 0.49512289 
H 1.92909619 2.41592580 0.14480861 
H 1.91441833 1.29457999 -1.21460483 
H 3.17211673 0.31347483 0.70795217 
H 2.01143609 -1.85742087 0.73296082 
H 1.75232721 -1.14060751 -0.86140328 
H -0.39911798 -1.87446972 -0.29242889 
H -0.63992550 -0.99224611 3.86484116 
H -0.43010043 0.38797698 2.74131291 
H 1.77004831 0.48534991 1.76894295 
H -0.38294178 -3.30303978 3.08260989 
H 0.51798232 -3.51874884 1.57824198 
H -1.25114794 -3.43374979 1.54876983 
O 0.00125750 1.26415405 -2.52680353 
O -0.46471074 1.99355602 -1.44311834 
O -0.75263967 0.09501216 -2.66781143 
Vibrational frequencies (in cm-1) 
-25.5  35.5  53.7  70.4  83.0  87.4 171.3 199.9 240.0 263.9 295.4 309.2 318.7 403.6 
417.5 439.8 458.6 512.3 558.2 567.0 599.6 624.2 664.0 759.1 819.9 837.7 887.3 928.1 
932.9 960.8 965.5 991.1 1010.5 1039.8 1050.1 1052.3 1077.3 1079.2 1090.9 1113.6 1150.6 
1174.1 1186.2 1219.4 1232.7 1236.4 1257.8 1264.6 1279.0 1280.5 1288.1 1309.2 1324.1 
1329.0 1334.7 1345.4 1352.6 1357.7 1376.4 1390.2 1394.2 1396.4 1400.8 1827.7 1866.4 
2651.4 2661.6 2669.6 2671.0 2674.7 2677.5 2685.3 2724.1 2726.0 2740.7 2741.7 2747.8 
2778.9 2789.6 2793.6 2848.3  
 
 
name= MIN244 
energy (in kcal/mol)= -6.990367 
ZPE (in kcal/mol)= 146.089 
G (in kcal/mol)= 122.38 
Geometry 
C -2.50041710 -0.15858973 -1.21879408 
C -1.04672533 -0.19327622 -0.74945150 
C -0.38926880 1.22145369 -0.79331972 
C 0.15537583 1.76844874 0.51995303 
C 0.90778958 0.77268576 1.41994624 
195 
 
C 2.31318869 0.47437718 0.89193637 
C -0.90902575 -0.93177419 0.55565457 
C 0.07779345 -0.48264394 1.63322921 
C -0.37203492 -0.64802373 3.06690131 
C 0.33781744 -1.74181748 0.83660761 
H -2.59186812 0.31711882 -2.20465348 
H -3.13559746 0.38580077 -0.51217054 
H -2.90436625 -1.17509839 -1.32243710 
H -1.08586789 1.96789776 -1.24567965 
H -0.69071265 2.19349915 1.09897961 
H 0.82886764 2.62171922 0.29102207 
H 1.04142755 1.27799089 2.41590687 
H 2.29478136 0.13072577 -0.14888878 
H 2.94660085 1.36768724 0.92023953 
H -1.86215649 -1.34672421 0.90620850 
H -0.96892861 -1.55596266 3.21590305 
H -0.98862806 0.20027114 3.39025274 
H 0.48900930 -0.71650287 3.74494865 
H 1.13398112 -1.76737515 0.09528339 
H 2.80267154 -0.30320016 1.48898226 
H 0.24948782 -2.71309704 1.31326940 
O 0.90596032 -0.28113576 -1.88847335 
O 0.63466878 1.11282212 -1.78101464 
O -0.35873315 -0.89991551 -1.79858765 
Vibrational frequencies (in cm-1) 
 56.0 136.1 141.6 171.3 186.8 190.7 224.6 248.1 267.0 292.9 304.3 345.6 360.5 422.5 
440.9 477.7 529.9 547.4 621.9 692.9 713.1 769.9 810.1 870.0 882.0 897.4 913.5 944.5 
965.8 968.4 990.2 1004.9 1022.2 1052.2 1059.7 1072.7 1088.3 1105.4 1125.3 1151.8 1170.6 
1177.2 1198.9 1222.0 1231.0 1259.4 1271.4 1277.0 1287.6 1290.6 1292.5 1294.0 1297.0 
1301.0 1303.4 1313.7 1316.9 1344.9 1379.6 1379.9 1391.6 1397.5 1406.1 1418.0 1506.6 
2660.5 2667.9 2669.3 2671.6 2674.9 2676.9 2679.0 2680.8 2690.9 2709.2 2736.2 2748.6 
2779.6 2780.6 2784.4 2785.6  
 
 
name= MIN245 
energy (in kcal/mol)= -0.733482 
ZPE (in kcal/mol)= 140.345 
G (in kcal/mol)= 112.263 
Geometry 
C -3.17856948 0.38119871 0.57038877 
C -1.67868822 0.48836057 0.67956976 
C 1.33697929 1.29821982 0.58554456 
C 1.28167460 0.24565339 -0.24321897 
C 1.03671100 -1.16104728 0.22428509 
C 2.14082824 -2.10732318 -0.23348689 
C -0.98226282 -0.20767833 -0.33487156 
C -0.39296350 -1.53940456 -0.34627385 
C -1.08534503 -2.56170308 0.55958500 
C -0.34395235 -2.07017675 -1.78306895 
H -3.51640708 -0.49102607 0.00279920 
H -3.58211821 1.28134726 0.08083530 
H -3.62840872 0.34043672 1.57364831 
H 1.24172779 1.30036676 1.67492314 
H 1.43703932 0.35888497 -1.31527335 
H 0.58336239 2.80900222 -1.42473704 
H 0.97643186 -1.20219545 1.34060665 
H 1.90749542 -3.14855200 0.01462988 
H 3.09151070 -1.85173128 0.25378158 
H 2.31289281 -2.05067596 -1.31475057 
H -2.08470758 -2.81190179 0.18583728 
H -1.19695989 -2.19612637 1.58656650 
H -0.51397456 -3.49689495 0.60485866 
H 0.13683133 -3.05166067 -1.83812836 
H 0.20861869 -1.38380295 -2.43854578 
H -1.35226221 -2.16744467 -2.20124490 
196 
 
O 1.54600407 2.72071491 -1.20343366 
O 1.47428154 2.59451904 0.21627229 
O -1.15426382 1.24809508 1.47941437 
Vibrational frequencies (in cm-1) 
 21.3  60.3  64.6  86.6  93.1 102.7 113.5 161.8 176.4 187.7 197.2 206.6 242.1 265.4 
269.2 309.9 315.3 330.1 373.4 405.0 422.9 486.2 534.3 563.8 604.2 668.7 789.0 812.1 
912.8 942.5 962.6 977.7 992.2 1003.5 1025.0 1030.9 1040.3 1073.4 1085.5 1139.8 1156.7 
1171.1 1181.1 1245.1 1250.3 1262.4 1269.5 1274.3 1288.2 1292.8 1294.6 1298.9 1302.5 
1308.9 1314.3 1328.5 1336.4 1346.2 1373.1 1394.5 1400.2 1404.6 1500.1 1776.2 1826.2 
2664.5 2669.2 2673.0 2673.9 2675.7 2677.9 2679.7 2681.4 2695.2 2701.8 2758.0 2778.2 
2779.9 2780.6 2782.2 2855.6  
 
 
name= MIN246 
energy (in kcal/mol)= -5.72029 
ZPE (in kcal/mol)= 145.352 
G (in kcal/mol)= 120.687 
Geometry 
C -2.48984309 -0.31033125 -0.87803386 
C -0.97705529 -0.29016923 -0.85552297 
C -0.35344321 1.14707746 -0.99986807 
C 0.68299717 1.33943249 0.11591031 
C 0.63150659 0.09181561 0.99522047 
C 1.12429232 -1.18333906 0.34206129 
C -0.36046409 -0.90582441 0.38032374 
C 0.76441972 0.34761393 2.48361810 
C -0.50734581 -0.05958604 3.23887559 
C 1.98370381 -0.36925326 3.07723701 
H -2.88200103 0.15868504 -1.79098879 
H -2.91809794 0.21277201 -0.01561531 
H -2.86916261 -1.34184705 -0.86480587 
H -1.10902040 1.94746967 -1.04661534 
H 0.47376141 2.25619497 0.69197673 
H 1.69697305 1.47330655 -0.31270670 
H 0.91415689 1.44869857 2.64128969 
H 1.52722527 -1.98798018 0.94969578 
H 1.65400729 -1.13274214 -0.60957561 
H -1.01213489 -1.53196055 0.98057468 
H -1.39499838 0.41448205 2.80583945 
H -0.45220473 0.23853026 4.29152248 
H -0.66249042 -1.14343795 3.21519488 
H 2.16197597 -0.05137838 4.11025167 
H 2.89035291 -0.15148505 2.50113475 
H 1.85087023 -1.45614141 3.08997358 
O -0.27540662 0.04056181 -2.96098848 
O 0.34352637 1.10811499 -2.24473376 
O -0.45901916 -0.98101633 -2.00063630 
Vibrational frequencies (in cm-1) 
-37.3  64.2  94.3 171.3 184.8 194.5 212.9 231.7 257.8 265.7 293.9 319.9 359.3 413.2 
452.7 488.6 528.2 590.9 602.0 629.2 707.9 763.9 838.2 864.5 880.7 909.3 944.1 965.5 
976.2 978.4 983.9 1000.3 1014.1 1016.0 1030.7 1048.1 1106.5 1117.0 1145.0 1156.3 1164.0 
1175.4 1180.7 1186.0 1207.3 1239.0 1253.0 1270.8 1277.1 1284.5 1286.2 1296.8 1300.1 
1303.8 1306.6 1309.8 1314.7 1319.1 1336.9 1345.5 1373.8 1393.6 1397.7 1404.0 1485.8 
2662.2 2669.3 2671.4 2676.5 2678.4 2679.7 2681.5 2697.1 2699.7 2706.7 2743.8 2768.2 
2780.2 2781.4 2781.8 2783.4  
 
 
name= MIN247 
energy (in kcal/mol)= -6.143726 
ZPE (in kcal/mol)= 145.789 
G (in kcal/mol)= 121.202 
Geometry 
C -2.40684118 -0.55590001 -0.64495774 
C -0.87563660 -0.53147292 -0.72337789 
C -0.36587349 0.93704064 -0.73028003 
197 
 
C 1.07774434 1.16515041 -0.29347444 
C 1.55229092 0.29472144 0.83420259 
C 0.89622541 -1.04194315 1.09479274 
C -0.25797566 -1.52878494 0.26081368 
C 0.76489629 0.08187944 2.12451353 
C 1.58181961 -0.06461532 3.38975941 
C -0.54146570 0.78625098 2.37528594 
H -2.84589579 0.10694042 -1.40436150 
H -2.77874420 -0.24738035 0.33535414 
H -2.79241580 -1.56255120 -0.85275210 
H -1.06919158 1.63592660 -0.23479499 
H 1.21886459 2.23354038 -0.02688443 
H 1.73915110 0.99184368 -1.17676632 
H 2.64626435 0.34739124 0.93705225 
H 1.55575440 -1.87641205 1.37446774 
H 0.07843707 -2.41516910 -0.33019116 
H -1.04201112 -1.92428327 0.94258283 
H 1.06054507 -0.69176077 4.12428261 
H 1.76311620 0.91329274 3.85424933 
H 2.56090554 -0.52405128 3.21121905 
H -0.44939222 1.86388874 2.18568041 
H -0.87301226 0.66862363 3.41574031 
H -1.35392879 0.39983000 1.74944072 
O 0.00149834 0.09676540 -2.76513221 
O -0.48109940 1.25624034 -2.12119908 
O -0.56401636 -1.00678732 -2.04603141 
Vibrational frequencies (in cm-1) 
 47.0  71.5 114.3 146.7 155.9 174.2 187.2 210.8 236.2 283.2 312.8 350.3 371.0 413.2 
433.5 456.4 505.7 557.5 642.6 693.7 722.6 759.4 790.2 829.6 887.4 904.1 940.2 964.7 
978.9 982.3 1012.0 1014.3 1022.1 1026.4 1039.3 1063.6 1086.7 1115.5 1135.7 1155.4 
1166.8 1204.6 1214.9 1236.9 1249.5 1269.7 1275.8 1289.2 1289.4 1290.7 1291.5 1296.3 
1297.8 1299.3 1301.2 1303.2 1308.3 1355.6 1369.4 1388.4 1395.1 1403.9 1408.2 1419.8 
1532.8 2645.9 2650.2 2668.5 2670.3 2675.0 2676.6 2678.0 2678.6 2694.0 2727.3 2733.0 
2740.4 2749.0 2778.4 2781.0 2781.9  
 
 
name= MIN248 
energy (in kcal/mol)= -3.088907 
ZPE (in kcal/mol)= 143.086 
G (in kcal/mol)= 115.612 
Geometry 
C -2.58612210 -0.44528319 -0.23595166 
C -1.05904369 -0.44097810 -0.24536514 
C -0.50520767 1.03017355 -0.23556224 
C 0.49728318 1.34770242 0.86871142 
C 0.85449458 2.79867388 0.84824730 
C 0.86352963 3.55966710 1.94174947 
C -0.49932613 -1.32858157 0.81194491 
C 0.67637777 -1.97448319 0.76628389 
C 1.63689398 -1.90470448 -0.36723026 
C 1.07553321 -2.86538007 1.90125294 
H -2.97188094 -1.47220358 -0.29390327 
H -2.98904975 0.09175263 -1.10470722 
H -2.99326994 0.01377790 0.67001527 
H -1.33588140 1.76530237 -0.25831915 
H 1.41920680 0.73588755 0.73612660 
H 0.08222338 1.03570047 1.84926526 
H 1.11983241 3.19003130 -0.13520241 
H 1.13081208 4.60450139 1.93450556 
H 0.60743016 3.20432947 2.92667098 
H -1.15330682 -1.43887506 1.67690367 
H 1.63557339 -0.91645098 -0.85990161 
H 1.36106600 -2.62727275 -1.15331339 
H 2.67047703 -2.11896200 -0.07207509 
H 2.15443627 -3.06422794 1.92760347 
198 
 
H 0.57201617 -3.84111123 1.81841939 
H 0.80220520 -2.44274593 2.87734730 
O -0.44596104 0.20351227 -2.32154053 
O 0.21207271 1.13136031 -1.47160625 
O -0.61602709 -0.94857553 -1.51631173 
Vibrational frequencies (in cm-1) 
-71.3  35.1  48.4  54.7  62.5  83.8 140.9 168.7 183.5 198.8 246.8 259.7 306.6 315.3 
348.5 374.2 421.8 467.8 493.1 505.2 589.8 613.4 661.5 705.8 868.5 889.4 903.8 908.5 
949.1 978.7 982.0 985.4 998.4 1005.8 1018.0 1029.4 1080.1 1103.6 1106.3 1115.3 1139.9 
1153.1 1178.9 1189.3 1222.5 1247.7 1262.4 1273.0 1273.8 1278.4 1287.7 1289.2 1291.3 
1299.6 1313.4 1329.9 1348.1 1351.0 1383.1 1391.3 1395.2 1404.3 1427.4 1851.0 1859.9 
2651.0 2652.1 2667.8 2671.5 2672.6 2676.1 2680.0 2681.5 2716.7 2734.3 2753.5 2756.0 
2775.2 2779.7 2781.6 2790.7  
 
 
name= MIN249 
energy (in kcal/mol)= -3.422416 
ZPE (in kcal/mol)= 143.478 
G (in kcal/mol)= 116.595 
Geometry 
C -2.12909231 -0.76730379 -1.13134289 
C -0.61095047 -0.69140378 -1.03560520 
C -0.07064647 0.77899163 -1.08268849 
C 0.63789028 1.25881031 0.18267743 
C -0.34861728 1.46480230 1.28202070 
C 0.71184796 -2.52499051 0.00607396 
C -0.11161669 -1.48673885 0.13039928 
C -0.12075066 1.18268260 2.57197324 
C -1.18230305 1.38788547 3.60303247 
C 1.17500907 0.64463650 3.07946649 
H -2.49858446 -0.30599401 -2.05699176 
H -2.60539029 -0.26184538 -0.28273952 
H -2.47423086 -1.81039137 -1.13215084 
H -0.86545249 1.49108030 -1.39609958 
H 1.16920029 2.21290614 -0.03368772 
H 1.44214181 0.54666979 0.46138146 
H -1.30415527 1.87746158 0.96195889 
H 1.06203124 -3.11240989 0.84036566 
H 1.09835318 -2.87061577 -0.94417134 
H -0.49250076 -1.15267172 1.09659185 
H -1.34033058 0.47760921 4.19887404 
H -2.15334212 1.65862934 3.16793464 
H -0.90601888 2.19173181 4.30030227 
H 2.02501884 1.25635911 2.74285814 
H 1.34907488 -0.38019109 2.71747435 
H 1.22072565 0.61149695 4.17527780 
O 1.12283744 -0.58264747 -2.45031053 
O 0.84718481 0.79178306 -2.17642424 
O -0.11940456 -1.22610274 -2.27734935 
Vibrational frequencies (in cm-1) 
 38.4  40.6  56.9  88.1 107.5 125.3 132.1 161.6 200.0 226.9 233.8 265.7 304.0 320.6 
347.8 394.1 439.1 465.6 487.5 546.3 568.8 598.8 685.8 725.9 803.4 856.9 888.5 940.3 
950.4 972.0 992.1 995.2 1005.9 1018.4 1026.2 1066.3 1075.6 1095.6 1098.4 1113.9 1135.2 
1161.6 1188.7 1208.6 1229.5 1258.1 1269.0 1273.9 1279.6 1284.1 1286.2 1287.8 1288.3 
1291.8 1308.4 1318.5 1338.5 1351.6 1380.5 1387.7 1395.9 1399.8 1420.0 1852.5 1872.7 
2651.7 2666.2 2670.8 2672.2 2672.7 2675.7 2676.2 2680.1 2709.3 2734.0 2748.2 2758.2 
2777.8 2779.2 2780.3 2782.7  
 
 
name= MIN250 
energy (in kcal/mol)= -2.713112 
ZPE (in kcal/mol)= 142.818 
G (in kcal/mol)= 116.949 
Geometry 
C -2.27655086 0.25631346 -1.31654778 
199 
 
C -0.85668714 0.33891232 -0.84631054 
C -0.45198277 1.74466042 -0.50470536 
C 2.67467815 -0.89972071 1.64937666 
C 1.47935315 -1.47737803 1.54165822 
C 0.73190895 -1.10221522 -1.10379824 
C -0.32712637 -0.85662135 -0.02275522 
C 0.16074122 -0.74472794 1.44249077 
C 0.26983691 0.68624239 1.96847070 
C -0.85207738 -1.48469596 2.34858072 
H -2.96283926 0.58053651 -0.51248309 
H -2.57984289 -0.75229798 -1.61818551 
H -2.46705449 0.93191249 -2.16614543 
H 0.55639704 2.05753873 -0.82863949 
H 2.84003422 0.16626137 1.68190594 
H 3.59615850 -1.45836454 1.71663710 
H 1.38164961 -2.56354433 1.51135242 
H 0.76321900 -2.07665437 -1.58105880 
H 1.74410902 -0.75899130 -0.87814937 
H -1.09195101 -1.67133943 -0.04515039 
H 0.62922229 0.69248031 3.00710382 
H -0.70683283 1.18951258 1.97831768 
H 0.97334413 1.29650044 1.39354915 
H -0.52202983 -1.47198515 3.39416737 
H -0.97392173 -2.53377763 2.06240719 
H -1.83820951 -1.00923348 2.31195383 
O 0.75942271 0.72644898 -2.56585282 
O -1.20896793 2.50605645 0.04162641 
O 0.01757979 -0.14961833 -2.07144510 
Vibrational frequencies (in cm-1) 
-36.9  54.0  70.8 108.8 123.0 179.2 208.7 219.5 223.0 251.2 260.5 294.5 311.9 333.4 
346.7 386.4 410.9 467.6 493.9 506.9 537.0 560.9 656.5 671.3 755.7 798.2 873.8 886.1 
933.4 962.3 971.6 982.1 999.1 1005.9 1024.4 1025.9 1043.6 1068.6 1070.8 1091.3 1106.7 
1152.3 1165.8 1177.2 1224.2 1246.8 1262.2 1270.2 1277.0 1279.9 1293.0 1297.2 1304.3 
1313.1 1320.0 1328.3 1342.2 1353.4 1384.1 1391.7 1396.2 1406.8 1439.6 1837.4 1849.0 
2619.4 2653.6 2663.7 2667.1 2670.2 2672.3 2674.9 2677.8 2692.2 2710.2 2746.0 2751.2 
2774.1 2775.8 2780.3 2785.6  
 
 
name= MIN251 
energy (in kcal/mol)= -5.600594 
ZPE (in kcal/mol)= 145.728 
G (in kcal/mol)= 120.493 
Geometry 
C -2.37108080 -0.21994617 -0.85729932 
C -0.84315600 -0.27090584 -0.92534893 
C -0.22300082 1.15250040 -0.77002641 
C 0.85436171 1.42916686 0.27807141 
C 1.32749005 0.26960308 1.10633054 
C 0.76562202 -1.11970441 0.92426170 
C -0.29131126 -1.43310969 -0.09480872 
C 0.45478905 -0.34138700 2.20130476 
C -0.92914822 0.18609830 2.46954132 
C 1.14243303 -0.79867235 3.46654305 
H -2.77833829 0.53827808 -1.53980140 
H -2.72472038 0.00260426 0.15454219 
H -2.81116889 -1.17943952 -1.16157590 
H -1.03248181 1.91574052 -0.68579065 
H 0.50555354 2.23494945 0.96002102 
H 1.73075017 1.86879234 -0.25805131 
H 2.40276375 0.34372592 1.32317886 
H 0.11941663 -2.18364260 -0.81419902 
H 1.47545799 -1.95441605 1.02563335 
H -1.12367261 -1.96334024 0.41725602 
H -1.60193105 -0.62204915 2.78563189 
H -1.37632916 0.66010219 1.58833923 
200 
 
H -0.91822126 0.93920910 3.26836177 
H 1.24402933 0.02712953 4.18207526 
H 2.14838389 -1.19276297 3.28150333 
H 0.56799244 -1.59441959 3.95871451 
O 0.58494201 0.15224095 -2.62651357 
O 0.33169898 1.42988847 -2.06371038 
O -0.57862001 -0.58085875 -2.31386994 
Vibrational frequencies (in cm-1) 
-44.7  23.4 107.5 129.3 164.1 172.9 196.2 207.4 250.0 277.1 322.0 347.3 402.7 420.6 
453.2 468.9 500.1 537.1 638.5 701.5 724.0 766.8 774.8 830.6 868.1 907.9 920.3 958.7 
970.8 977.7 1011.3 1012.2 1014.9 1015.8 1035.2 1061.7 1084.9 1115.3 1148.1 1163.7 
1177.5 1208.1 1218.0 1250.7 1265.1 1274.2 1280.7 1284.9 1287.8 1289.9 1293.6 1295.4 
1297.3 1298.6 1302.8 1307.7 1325.5 1362.4 1375.4 1389.1 1399.6 1403.5 1408.1 1419.2 
1537.9 2644.7 2645.0 2667.8 2673.2 2673.5 2675.2 2676.0 2678.8 2679.4 2727.1 2729.0 
2740.7 2750.0 2777.8 2781.6 2783.1  
 
 
name= MIN252 
energy (in kcal/mol)= -3.148811 
ZPE (in kcal/mol)= 143.281 
G (in kcal/mol)= 116.103 
Geometry 
C -2.18275468 -0.32460456 -1.11781515 
C -0.65986988 -0.29321960 -1.11812139 
C -0.08527357 1.11648206 -0.74387461 
C 0.74591632 1.17012747 0.53783711 
C -0.15017974 1.05713099 1.72435636 
C 0.90598479 -2.18925112 -0.71181166 
C -0.09491992 -1.41332684 -0.30148134 
C -0.02196038 0.17169055 2.72122158 
C -1.01901781 0.12863801 3.83609748 
C 1.07460077 -0.83219306 2.83770734 
H -2.56005215 -1.31586778 -1.40311359 
H -2.60014131 0.39608137 -1.83407359 
H -2.58387079 -0.08920654 -0.12456234 
H -0.88527552 1.88908660 -0.73791441 
H 1.30365179 2.13280628 0.57295775 
H 1.53676653 0.39299794 0.51702713 
H -0.96740326 1.77914021 1.72905249 
H 1.30600290 -3.00378007 -0.12822562 
H 1.40076190 -2.07328608 -1.66708042 
H -0.57618315 -1.54635549 0.66856713 
H -1.60835781 -0.79914891 3.79738826 
H -1.73127534 0.96310857 3.80500231 
H -0.52681119 0.16088505 4.81753061 
H 1.83109595 -0.49718118 3.56286827 
H 1.59787944 -1.00993709 1.88675442 
H 0.70300048 -1.80671126 3.18298033 
O 0.95739286 0.26383665 -2.56927111 
O 0.72843202 1.48073186 -1.85901338 
O -0.27517314 -0.41751782 -2.49851683 
Vibrational frequencies (in cm-1) 
 33.4  47.0  54.6  73.2  86.6 108.1 121.2 156.5 198.8 225.4 230.6 275.7 306.0 325.3 
352.2 388.9 432.7 456.9 486.2 548.1 559.3 604.3 678.8 724.8 806.1 861.4 891.3 936.9 
950.2 971.7 990.3 995.0 1003.7 1011.6 1020.5 1063.1 1071.0 1094.2 1094.6 1115.9 1132.0 
1158.0 1184.5 1206.2 1229.3 1255.3 1266.8 1274.9 1278.4 1282.6 1285.1 1286.9 1288.2 
1290.1 1310.4 1320.9 1341.3 1344.9 1380.2 1388.7 1397.2 1399.2 1419.1 1851.5 1877.7 
2649.3 2661.7 2670.0 2671.1 2673.9 2675.4 2676.1 2680.5 2710.0 2734.0 2749.9 2755.1 
2775.8 2779.2 2780.8 2782.8  
 
 
name= MIN253 
energy (in kcal/mol)= -3.017161 
ZPE (in kcal/mol)= 143.184 
G (in kcal/mol)= 115.278 
201 
 
Geometry 
C -2.04873573 -1.14526748 -0.67307112 
C -0.52348836 -1.14794294 -0.66857119 
C 0.07897980 0.29855634 -0.66591455 
C 1.09049839 0.59687904 0.44196645 
C 0.38662983 0.94305934 1.71116311 
C 0.79059875 -3.07873962 0.19384844 
C 0.00063971 -2.03135647 0.41973031 
C -0.20706815 2.11817000 1.96067420 
C -0.23650127 3.26807238 1.01120222 
C -0.91276606 2.36413964 3.25590884 
H -2.44349159 -0.60179351 -1.54236665 
H -2.45163712 -0.67963023 0.23307518 
H -2.44539848 -2.16817382 -0.72870966 
H -0.71667518 1.07392853 -0.70318872 
H 1.75277884 1.42785116 0.11187581 
H 1.78045157 -0.26080802 0.58276961 
H 0.38011172 0.14779732 2.45418757 
H 1.15650475 -3.72842874 0.97357798 
H 1.13020268 -3.36955270 -0.79161786 
H -0.33378475 -1.75669179 1.41963624 
H 0.47764368 3.16041948 0.18300273 
H 0.00568874 4.21360763 1.51702705 
H -1.23445543 3.38681115 0.56470446 
H -0.34815130 3.06958546 3.88247550 
H -1.05105959 1.44911148 3.84626041 
H -1.90950117 2.79771403 3.09563741 
O 1.02488196 -0.93479361 -2.29552032 
O 0.72110882 0.40693635 -1.93675116 
O -0.14953069 -1.64888060 -1.96472702 
Vibrational frequencies (in cm-1) 
 28.0  33.3  48.0  66.4  74.3  82.9 101.4 151.4 201.9 211.5 235.9 282.7 318.4 325.1 
354.1 398.4 429.8 462.3 485.3 550.9 561.8 609.3 681.6 724.7 821.5 864.1 909.8 916.7 
946.8 971.1 987.6 995.2 1003.9 1013.6 1020.2 1059.2 1066.3 1084.0 1095.1 1116.1 1133.7 
1143.8 1186.7 1200.5 1231.2 1253.4 1265.7 1274.0 1280.1 1281.8 1285.9 1287.3 1288.1 
1290.3 1312.3 1326.9 1335.6 1342.5 1378.4 1386.5 1395.1 1400.6 1414.8 1851.4 1873.5 
2651.2 2667.8 2669.8 2670.7 2673.6 2675.8 2677.3 2680.9 2710.6 2739.2 2754.6 2755.9 
2777.7 2779.5 2781.0 2782.8  
 
 
name= MIN254 
energy (in kcal/mol)= -2.952437 
ZPE (in kcal/mol)= 143.21 
G (in kcal/mol)= 115.597 
Geometry 
C -2.21174408 -0.74572329 -0.88540976 
C -0.68609729 -0.73998599 -0.86648244 
C -0.09403935 0.71200003 -0.86985137 
C 0.96178041 1.00305515 0.19584942 
C 0.66617737 0.49547430 2.59530803 
C 0.71629987 -2.58855257 0.03874496 
C -0.16455113 -1.60965422 0.23273037 
C 0.35240030 1.26058669 1.54012269 
C -0.59421500 2.41065141 1.63049724 
C 0.10341702 0.69261958 3.95896320 
H -2.62755607 -0.29798080 0.02330063 
H -2.60004201 -1.77089570 -0.96033729 
H -2.60155767 -0.19353873 -1.75151064 
H -0.89413780 1.48204203 -0.87794454 
H 1.55653057 1.88989931 -0.12068513 
H 1.70065829 0.17419717 0.23018282 
H 1.36985547 -0.33061947 2.50501189 
H 1.08143205 -3.22484668 0.82997772 
H 1.13637400 -2.83141143 -0.92827184 
H -0.57532199 -1.38014597 1.21696188 
202 
 
H -0.51480289 3.09565365 0.77658970 
H -0.41368588 3.01113476 2.53452578 
H -1.63622332 2.06270848 1.68072313 
H 0.48832069 1.61564038 4.41816238 
H 0.35630215 -0.13417319 4.63512613 
H -0.99292455 0.77310525 3.94128689 
O 0.84639473 -0.50480964 -2.51030707 
O 0.50535667 0.82956933 -2.16126702 
O -0.30062117 -1.25222942 -2.15503718 
Vibrational frequencies (in cm-1) 
 27.9  36.2  45.1  69.9  87.9  89.2 140.4 153.0 204.8 224.9 231.1 255.8 285.2 314.8 
344.0 391.7 416.8 440.6 520.4 560.4 568.7 611.3 680.1 722.8 822.2 863.0 873.3 930.1 
938.6 969.3 987.3 992.8 1011.1 1034.6 1051.6 1062.8 1079.8 1091.4 1094.6 1096.2 1133.3 
1146.9 1188.3 1198.8 1230.7 1249.6 1264.6 1272.0 1275.9 1285.9 1287.6 1290.2 1291.9 
1296.2 1308.6 1318.9 1337.8 1344.5 1385.1 1386.5 1395.3 1397.9 1410.5 1852.6 1866.5 
2650.7 2668.0 2669.2 2670.2 2673.8 2675.1 2678.4 2683.2 2710.7 2736.5 2749.4 2754.6 
2777.8 2779.4 2779.9 2782.8  
 
 
name= MIN255 
energy (in kcal/mol)= -2.917281 
ZPE (in kcal/mol)= 143.23 
G (in kcal/mol)= 115.63 
Geometry 
C -2.04169866 -1.08031843 -0.73073886 
C -0.51646423 -1.06719010 -0.72291219 
C 0.06539830 0.38851375 -0.72930549 
C 1.10980673 0.69120508 0.34581944 
C 0.47484739 0.82336716 1.68923067 
C 1.07328600 -2.74675378 0.19545817 
C 0.03148955 -1.93533469 0.36594141 
C -0.26390697 1.86661023 2.09047494 
C -0.55873261 3.06100391 1.24693817 
C -0.87195139 1.89907658 3.45585427 
H -2.43961012 -0.53674039 -1.59887312 
H -2.45240484 -0.62266114 0.17585327 
H -2.42806172 -2.10659647 -0.79344655 
H -0.74022483 1.15287396 -0.73720495 
H 1.65396101 1.62109942 0.06967325 
H 1.89186883 -0.09739353 0.34886000 
H 0.65752243 -0.01834295 2.35555495 
H 1.46792943 -3.38119638 0.97337508 
H 1.60849179 -2.84159595 -0.74002494 
H -0.49467727 -1.85350423 1.31614860 
H -1.54020779 2.96592370 0.75976093 
H 0.18653292 3.21371253 0.45358487 
H -0.58268724 3.98531137 1.84055838 
H -0.40046067 2.67409334 4.07747980 
H -0.76448098 0.94810467 3.99362342 
H -1.94610815 2.12563255 3.41149276 
O 1.00621440 -0.82417137 -2.37457531 
O 0.66690925 0.50914075 -2.01901602 
O -0.13758317 -1.57485383 -2.01538306 
Vibrational frequencies (in cm-1) 
 25.4  36.5  50.2  83.7  89.5  91.2 102.9 160.6 205.7 209.4 236.8 270.4 303.8 329.7 
355.9 395.7 426.8 458.0 484.5 552.1 566.7 617.1 673.6 723.2 818.4 862.0 909.4 917.7 
943.2 971.5 985.3 994.2 1002.9 1016.3 1020.5 1057.7 1065.6 1085.4 1094.8 1115.0 1135.7 
1142.2 1187.6 1198.6 1233.9 1250.5 1263.0 1276.4 1279.5 1283.6 1287.1 1288.1 1288.7 
1290.5 1311.1 1322.4 1340.8 1345.5 1378.4 1386.7 1396.1 1400.2 1415.2 1849.8 1874.4 
2652.3 2668.0 2670.1 2670.6 2673.6 2675.9 2677.5 2683.8 2711.9 2739.1 2754.8 2756.1 
2777.7 2779.6 2780.9 2783.4  
 
 
name= MIN256 
energy (in kcal/mol)= -2.777693 
203 
 
ZPE (in kcal/mol)= 143.207 
G (in kcal/mol)= 115.484 
Geometry 
C -1.94090243 -1.22791006 -0.76352116 
C -0.41879962 -1.22810842 -0.76221210 
C 0.18186630 0.21999968 -0.76142719 
C 1.15576892 0.54671762 0.37166428 
C 0.40379412 0.91397166 1.60707109 
C -0.30037886 -2.32128523 1.48840287 
C 0.18477328 -2.13896218 0.26185176 
C -0.17402056 2.10222930 1.82758544 
C -0.13682254 3.25013778 0.87587607 
C -0.92721855 2.36880997 3.09188286 
H -2.33863993 -0.70866813 -1.64681050 
H -2.34187705 -0.73452061 0.12950038 
H -2.33812793 -2.25184118 -0.78719953 
H -0.61679162 0.99069145 -0.83434051 
H 1.82362657 1.37516401 0.04657097 
H 1.84574858 -0.30100032 0.55877269 
H 0.34289658 0.11672230 2.34686703 
H -1.17858372 -1.82416733 1.87262418 
H 0.14884627 -2.98985600 2.20851765 
H 1.07282559 -2.66753800 -0.09505688 
H -1.12651768 3.42724205 0.43061165 
H 0.56790695 3.10011927 0.04650199 
H 0.16193643 4.17961914 1.38172352 
H -0.37029342 3.06035326 3.74082600 
H -1.11299298 1.45849504 3.67639039 
H -1.90470017 2.82808088 2.89016611 
O 1.14231345 -1.03176702 -2.37501798 
O 0.86391927 0.31601868 -2.01301424 
O -0.05273067 -1.71765517 -2.07028861 
Vibrational frequencies (in cm-1) 
 28.2  32.2  48.5  64.8  83.4  99.3 109.0 162.3 200.3 219.3 235.9 271.5 312.5 325.3 
378.0 403.2 419.0 464.4 480.5 496.7 571.0 630.1 682.5 717.6 816.5 864.1 913.4 914.1 
940.3 971.8 984.6 995.8 1003.7 1012.8 1020.3 1056.1 1068.0 1084.5 1093.9 1116.4 1141.5 
1147.0 1185.8 1211.7 1229.8 1249.0 1259.5 1273.8 1279.9 1282.2 1286.3 1286.5 1287.7 
1290.9 1311.0 1329.6 1341.3 1345.2 1377.9 1386.9 1399.0 1401.1 1414.4 1854.5 1875.6 
2652.1 2668.2 2669.6 2670.6 2673.5 2675.2 2675.8 2679.7 2710.1 2740.2 2746.3 2752.5 
2777.7 2778.7 2780.7 2783.8  
 
 
name= MIN257 
energy (in kcal/mol)= -2.725888 
ZPE (in kcal/mol)= 143.212 
G (in kcal/mol)= 115.431 
Geometry 
C -2.22746533 -1.16983162 -0.56195685 
C -0.70114751 -1.20871158 -0.57068471 
C -0.06743476 0.22333866 -0.59796930 
C 1.09870395 0.45617247 0.36438697 
C 0.63677955 1.02466518 1.66407961 
C 0.51341945 -3.19002221 0.32000970 
C -0.19094956 -2.08068408 0.53303083 
C 0.23297148 2.29130023 1.83637868 
C 0.14178079 3.29474599 0.73583905 
C -0.17276736 2.79957776 3.18215461 
H -2.61457141 -0.60307132 -1.41996119 
H -2.61560529 -0.71427673 0.35479092 
H -2.64617953 -2.18319558 -0.63572549 
H -0.83623914 1.01929724 -0.50949038 
H 1.82792665 1.14387293 -0.12312851 
H 1.67592717 -0.47913796 0.51847704 
H 0.66602729 0.32810509 2.49916972 
H 0.87068036 -3.83173111 1.11088084 
204 
 
H 0.78683948 -3.54345977 -0.66635393 
H -0.45884520 -1.73768972 1.53214046 
H -0.86350639 3.29400294 0.28816550 
H 0.85700808 3.09746410 -0.07610076 
H 0.33528825 4.31671052 1.08790377 
H 0.54082085 3.55464061 3.54478850 
H -0.21644689 2.00926685 3.94249550 
H -1.16248282 3.27575695 3.15126282 
O 0.74705233 -0.98137903 -2.30219782 
O 0.40321875 0.34601751 -1.94150609 
O -0.35674740 -1.75230074 -1.85799731 
Vibrational frequencies (in cm-1) 
 23.7  36.2  49.3  70.0  85.0  97.3 104.5 153.6 194.0 207.6 238.6 278.9 317.2 321.2 
358.5 402.7 438.0 458.7 483.5 544.7 565.9 613.0 681.7 724.3 831.5 866.0 909.0 916.5 
951.0 971.9 986.2 993.1 1001.8 1017.0 1018.5 1059.8 1065.3 1077.9 1096.2 1115.2 1130.0 
1139.1 1189.3 1196.4 1233.2 1253.5 1265.8 1276.3 1278.6 1283.7 1287.5 1287.7 1288.8 
1290.4 1310.9 1329.8 1334.6 1346.3 1377.7 1386.5 1394.8 1400.3 1413.5 1851.0 1869.9 
2647.1 2664.9 2669.5 2669.8 2673.0 2676.2 2678.3 2683.5 2708.9 2736.0 2754.8 2758.1 
2776.9 2779.0 2780.2 2781.4  
 
 
name= MIN258 
energy (in kcal/mol)= -2.535789 
ZPE (in kcal/mol)= 143.137 
G (in kcal/mol)= 115.55 
Geometry 
C -2.12973039 -0.31675110 -0.98304191 
C -0.60780990 -0.34039426 -0.85759506 
C 0.00985706 1.10231614 -0.84324441 
C 1.19954548 1.30885616 0.09424105 
C 0.80269094 1.78057300 1.45282270 
C 1.52754583 1.52198440 2.54197565 
C -0.09542064 -1.25410081 0.20126504 
C -0.48620773 -1.32659216 1.47987127 
C -1.54186325 -0.47927418 2.10595411 
C 0.14468720 -2.31326867 2.41084009 
H -2.60221751 0.30125459 -0.21528084 
H -2.54448444 -1.32971723 -0.89880346 
H -2.43146173 0.07476351 -1.96580883 
H -0.76177909 1.88852275 -0.72072136 
H 1.88241574 2.06441593 -0.36460093 
H 1.81156537 0.38320715 0.14781065 
H -0.10808740 2.37624859 1.49943354 
H 1.26928842 1.87454988 3.52703072 
H 2.43607036 0.94071794 2.53420122 
H 0.68205332 -1.92759623 -0.17339304 
H -1.60397316 0.51847999 1.65114284 
H -1.36439557 -0.32260715 3.17926452 
H -2.52942752 -0.95429998 2.00755195 
H 0.76210359 -1.79805148 3.16221542 
H 0.79689612 -3.03110731 1.89627056 
H -0.61268552 -2.89572025 2.95308369 
O 0.88265123 -0.03319393 -2.55938953 
O 0.45916483 1.26789504 -2.18976369 
O -0.17620913 -0.87176123 -2.13501839 
Vibrational frequencies (in cm-1) 
 22.2  37.2  47.4  74.7  99.5 102.7 128.8 149.5 178.0 206.9 247.5 277.1 303.8 334.5 
345.4 392.1 419.2 471.1 487.4 494.8 559.1 588.9 698.4 713.4 840.6 869.5 908.8 925.2 
952.4 964.2 970.5 992.0 1000.2 1018.7 1019.4 1025.3 1082.5 1090.3 1094.1 1115.8 1133.8 
1150.9 1182.2 1191.1 1219.8 1250.0 1263.9 1273.1 1277.9 1285.7 1286.6 1288.7 1296.5 
1297.8 1304.5 1320.1 1341.7 1353.6 1380.3 1392.4 1394.0 1400.7 1424.5 1844.1 1880.3 
2645.9 2668.6 2669.5 2670.6 2672.3 2675.2 2677.1 2688.1 2717.2 2730.2 2741.2 2758.3 
2777.3 2779.8 2780.1 2791.0  
 
 
205 
 
name= MIN259 
energy (in kcal/mol)= -2.592493 
ZPE (in kcal/mol)= 143.203 
G (in kcal/mol)= 115.589 
Geometry 
C -2.99053374 -1.14334190 -0.06494008 
C -1.46802331 -1.18838456 0.02914248 
C -0.82694320 0.24355821 0.02679357 
C 0.26563195 0.44351216 1.07662388 
C 0.73221639 1.86188012 1.05954078 
C -0.14599756 -3.03273750 1.05131613 
C -1.02649780 -2.04208530 1.17671270 
C 1.82297371 2.29180880 0.41001446 
C 2.71486462 1.39732274 -0.38408114 
C 2.22195687 3.73182180 0.43836675 
H -3.31369601 -0.61814269 -0.97503669 
H -3.43843789 -0.64058263 0.79767077 
H -3.41182640 -2.15651627 -0.11861298 
H -1.58767479 1.05016377 0.06230060 
H 1.10014846 -0.26409593 0.88429996 
H -0.11278899 0.18135289 2.08593235 
H 0.10443640 2.54826284 1.62201846 
H 0.16496247 -3.66177413 1.87114941 
H 0.32799936 -3.29431072 0.11392035 
H -1.49898991 -1.79943642 2.12755431 
H 3.25077899 0.68990220 0.26440210 
H 3.46887154 1.94731672 -0.96002707 
H 2.13428619 0.79928277 -1.10645659 
H 3.25135112 3.85209818 0.80395052 
H 1.57583695 4.34160953 1.08238364 
H 2.17834636 4.16940983 -0.57008426 
O 0.08782882 -0.98048431 -1.60961445 
O -0.27902906 0.34838885 -1.28734196 
O -1.03922263 -1.75305884 -1.22095937 
Vibrational frequencies (in cm-1) 
 24.8  41.7  56.0  72.2  82.2  93.7 112.8 151.2 187.6 213.9 241.0 272.7 295.6 309.2 
337.7 401.5 434.4 474.0 493.6 553.1 565.3 596.6 684.2 714.1 851.3 864.4 908.7 926.4 
955.0 976.1 977.4 985.9 993.4 1009.8 1024.1 1055.6 1061.4 1081.8 1096.6 1115.1 1130.4 
1155.4 1174.7 1191.8 1228.6 1256.7 1269.0 1273.2 1279.2 1285.8 1287.1 1287.7 1288.7 
1289.7 1300.4 1320.1 1338.6 1357.5 1377.1 1385.9 1395.0 1399.8 1413.4 1850.3 1871.1 
2658.3 2663.4 2669.4 2671.5 2675.0 2677.7 2678.9 2688.7 2710.2 2740.2 2756.3 2762.3 
2777.8 2779.8 2780.4 2782.1  
 
 
name= MIN260 
energy (in kcal/mol)= -4.033362 
ZPE (in kcal/mol)= 144.668 
G (in kcal/mol)= 118.175 
Geometry 
C -2.26052623 0.10300693 0.05697444 
C -0.92857460 0.11073025 0.15453971 
C -0.15995318 1.37175360 -0.12134924 
C 1.31993532 1.27824852 0.23970459 
C 2.00065977 0.05007143 -0.36849821 
C 1.13735940 -1.22119042 -0.31339305 
C -0.14396352 -1.11566135 0.53508616 
C 0.07207667 -1.15048557 2.02989702 
C -1.18749244 -1.30411024 2.82467183 
C 1.26132315 -1.08699966 2.63126608 
H -2.84123744 0.97036768 -0.21453234 
H -2.86936538 -0.77021517 0.22288742 
H -1.50083812 0.45597225 -3.20710075 
H -0.62942336 2.24488563 0.40649057 
H 1.41510313 1.24607996 1.34570894 
H 1.84275982 2.19803397 -0.08702356 
206 
 
H 2.26835811 0.25994881 -1.42320258 
H 1.74352434 -2.07242639 0.04856309 
H 0.83128424 -1.48493158 -1.34894910 
H -0.75939372 -2.02674168 0.28015272 
H -1.74963723 -2.19692568 2.51900811 
H -1.85132688 -0.43770066 2.68437160 
H -0.99805017 -1.39474452 3.90167299 
H 2.96439959 -0.12413044 0.14788131 
H 2.19952846 -0.98540854 2.11325288 
H 1.38852395 -1.13432907 3.70003211 
O 0.14383406 0.88816210 -2.38945217 
O -0.34900468 1.79880659 -1.46993745 
O -0.84516609 -0.06016371 -2.67826126 
Vibrational frequencies (in cm-1) 
 29.2  46.2  53.9  80.6  86.1 135.6 170.3 177.4 207.4 268.4 277.4 304.4 345.4 382.5 
415.2 420.4 468.3 512.8 546.0 589.8 603.5 631.0 727.4 780.4 797.4 834.1 873.3 893.2 
919.6 962.1 969.4 991.9 998.0 1039.1 1044.4 1058.1 1067.3 1079.3 1093.0 1107.9 1158.1 
1184.9 1199.1 1202.7 1219.7 1261.1 1269.1 1275.0 1277.2 1288.1 1298.1 1306.3 1318.9 
1325.1 1336.8 1339.4 1348.2 1357.0 1374.0 1392.6 1398.2 1405.2 1409.9 1847.4 1868.5 
2644.1 2661.1 2667.8 2669.6 2674.8 2677.5 2681.1 2723.2 2723.4 2735.9 2739.0 2739.7 
2778.7 2789.3 2793.3 2850.1  
 
 
name= MIN261 
energy (in kcal/mol)= -2.763708 
ZPE (in kcal/mol)= 143.427 
G (in kcal/mol)= 116.243 
Geometry 
C -1.98543195 -1.19175561 -0.74861314 
C -0.46214982 -1.13956297 -0.72462583 
C 0.08516516 0.32943858 -0.71440612 
C 1.01036519 0.68993665 0.44830608 
C 0.21965092 0.87025569 1.70056302 
C 1.15961834 -2.78966334 0.19362596 
C 0.09785217 -2.00414911 0.36154083 
C -0.41947376 1.99906957 2.03716256 
C -0.39035799 3.23856883 1.20671057 
C -1.21539757 2.08912069 3.29803752 
H -2.38935284 -0.66283647 -1.62288154 
H -2.41548913 -0.73750948 0.15144886 
H -2.34570704 -2.22753417 -0.80737886 
H -0.73828304 1.06924989 -0.81509350 
H 1.57319439 1.61320089 0.18991501 
H 1.79349814 -0.08633123 0.57641429 
H 0.18888615 -0.00515635 2.34570692 
H 1.56151251 -3.42212680 0.96981637 
H 1.70671932 -2.86437519 -0.73677639 
H -0.43845785 -1.94510049 1.30778194 
H -0.71118223 3.04640801 0.17298997 
H 0.62807570 3.65372448 1.15513467 
H -1.03958659 4.03051000 1.60076492 
H -0.84923599 2.90147660 3.94199887 
H -1.17959936 1.16729180 3.89312929 
H -2.27403792 2.29417549 3.08334050 
O 1.12357029 -0.89341224 -2.30452699 
O 0.80036988 0.44570907 -1.94512472 
O -0.05394604 -1.61869417 -2.01870533 
Vibrational frequencies (in cm-1) 
 30.7  39.2  57.7  79.5  96.7 101.2 129.5 171.0 209.5 211.3 235.7 277.3 305.6 333.6 
360.3 396.3 429.0 460.2 493.7 554.4 562.4 617.2 676.5 724.7 818.8 866.3 907.8 919.2 
943.6 972.4 986.6 995.0 1002.5 1018.1 1025.8 1060.2 1070.9 1087.7 1096.0 1115.3 1138.4 
1147.6 1186.1 1202.7 1231.7 1252.4 1262.9 1270.3 1279.2 1285.7 1286.9 1288.4 1289.1 
1289.8 1312.4 1326.8 1341.6 1346.5 1377.2 1387.8 1397.0 1400.1 1414.2 1850.2 1871.4 
2653.7 2666.1 2670.8 2671.9 2672.8 2676.1 2676.4 2680.2 2711.0 2740.2 2755.0 2757.3 
2778.1 2779.5 2780.5 2783.1  
207 
 
 
 
name= MIN262 
energy (in kcal/mol)= -2.387207 
ZPE (in kcal/mol)= 143.055 
G (in kcal/mol)= 115.115 
Geometry 
C -2.04321014 -0.65538666 -0.91051628 
C -0.53004544 -0.48905727 -0.81114306 
C -0.12038266 1.02543733 -0.77970610 
C 1.08792432 1.38185855 0.08906195 
C 0.70038550 2.01463977 1.38335952 
C 1.41126009 1.86204412 2.50114493 
C 0.09719729 -1.37874878 0.20415625 
C -0.15353779 -1.41116634 1.51905459 
C -1.11787714 -0.52989318 2.23664086 
C 0.55630483 -2.38858397 2.40202861 
H -2.56412628 -0.29920767 -0.01734951 
H -2.30483757 -1.71444845 -1.04186853 
H -2.44404876 -0.11561225 -1.77906413 
H -0.99528374 1.67211161 -0.56853265 
H 1.74184811 2.08964997 -0.47814047 
H 1.73007509 0.48890477 0.24379644 
H -0.19363456 2.63750640 1.35383081 
H 2.30298401 1.25909034 2.56795526 
H 1.15776413 2.33333532 3.43673642 
H 0.82851196 -2.06749178 -0.23303052 
H -2.00346443 -1.09573220 2.56004668 
H -1.46615351 0.31407876 1.62697349 
H -0.66423816 -0.09131913 3.13908144 
H 1.09329794 -1.87644787 3.21331326 
H 1.29495968 -2.99617830 1.86234924 
H -0.15412321 -3.08494998 2.87021934 
O -0.12501874 0.19810567 -2.90574665 
O 0.29911526 1.31373458 -2.11933232 
O 0.04753216 -0.91422976 -2.06823202 
Vibrational frequencies (in cm-1) 
 21.7  31.4  55.7  57.5  78.5 102.6 124.8 140.6 170.8 218.3 250.4 263.9 308.1 335.8 
354.9 361.9 390.9 461.6 486.1 492.0 570.9 587.8 688.2 716.9 830.8 878.4 904.7 929.2 
961.6 976.0 977.9 992.7 1005.7 1010.8 1017.7 1029.6 1083.4 1096.3 1111.2 1120.9 1135.4 
1145.0 1175.1 1191.3 1207.5 1250.6 1266.7 1268.6 1279.5 1283.5 1286.5 1288.3 1292.8 
1298.6 1308.7 1335.0 1352.7 1358.0 1382.1 1392.7 1396.0 1403.4 1429.0 1845.4 1882.8 
2641.4 2665.3 2669.9 2671.1 2672.7 2673.9 2676.5 2678.3 2716.7 2728.1 2736.7 2756.5 
2776.8 2780.3 2780.7 2790.7  
 
 
name= MIN263 
energy (in kcal/mol)= -2.480405 
ZPE (in kcal/mol)= 143.199 
G (in kcal/mol)= 115.182 
Geometry 
C -1.93374739 -1.18752317 -0.63159661 
C -0.40830271 -1.18818179 -0.62737184 
C 0.16350415 0.27207000 -0.63207381 
C 1.14034392 0.62892874 0.48783245 
C 0.39716687 0.95583641 1.74005028 
C 0.97229408 -3.06643039 0.26359341 
C 0.11991177 -2.06376575 0.46547278 
C -0.26948045 2.09727413 1.96001146 
C -0.36124436 3.22221003 0.98489876 
C -1.00991582 2.32194125 3.23947413 
H -2.34308153 -0.69422853 0.25639956 
H -2.32645637 -2.21292439 -0.65554137 
H -2.32755266 -0.67634423 -1.51960391 
H -0.65837040 1.01431896 -0.70612130 
208 
 
H 1.77391647 1.48451524 0.16360322 
H 1.86073840 -0.20068122 0.65056520 
H 0.42848578 0.17445888 2.49713126 
H 1.33806082 -3.70352738 1.05429937 
H 1.37197050 -3.33146144 -0.70663943 
H -0.26619628 -1.81571814 1.45422542 
H -1.34466911 3.23765677 0.49251941 
H -0.23192193 4.19677429 1.47637491 
H 0.39711521 3.16520351 0.19157892 
H -0.61980028 3.19773661 3.77701084 
H -0.94395629 1.46873772 3.92695704 
H -2.07760620 2.50458333 3.05223061 
O 0.28689645 -0.59982119 -2.69507883 
O 0.92931199 0.33207321 -1.84216439 
O 0.05998771 -1.73177728 -1.87303395 
Vibrational frequencies (in cm-1) 
 28.1  31.9  43.1  61.2  72.8  85.9 101.5 161.7 199.0 227.9 232.1 273.1 308.5 311.7 
347.6 407.5 428.5 470.8 485.3 528.6 563.6 605.4 674.6 705.0 800.5 874.4 908.8 916.7 
960.4 973.4 989.9 993.9 1009.6 1012.9 1018.7 1060.3 1065.8 1095.1 1115.3 1132.3 1141.9 
1147.0 1176.9 1189.4 1224.8 1248.6 1269.8 1273.3 1280.1 1284.3 1285.6 1288.7 1290.2 
1290.8 1319.8 1338.1 1341.1 1345.8 1378.0 1388.8 1398.8 1401.0 1415.2 1850.7 1873.3 
2650.3 2667.7 2669.6 2671.9 2673.7 2675.4 2677.9 2679.3 2708.8 2737.9 2753.2 2756.2 
2777.8 2780.2 2780.9 2782.3  
 
 
name= MIN264 
energy (in kcal/mol)= -2.617878 
ZPE (in kcal/mol)= 143.352 
G (in kcal/mol)= 116.072 
Geometry 
C -2.48113701 -0.77745529 -0.23899622 
C -1.01316911 -0.83735528 -0.66027386 
C -0.30458886 0.54845153 -0.50436301 
C 1.17022837 0.48066195 -0.10407992 
C 1.34080362 0.30926307 1.36713323 
C 0.29008448 -2.96108213 -0.60505927 
C -0.31365298 -1.96181791 0.03355023 
C 1.17316908 1.27828965 2.27710203 
C 0.76622708 2.67536597 1.94969846 
C 1.38479096 1.01147536 3.73281949 
H -2.97961164 -1.73961306 -0.41822361 
H -2.59229501 -0.53511122 0.82187849 
H -3.02556320 -0.02408496 -0.82539499 
H -0.87694087 1.25376344 0.13014628 
H 1.67856853 1.40671576 -0.45516412 
H 1.67418287 -0.33913036 -0.65993934 
H 1.63723987 -0.69390206 1.67009567 
H 0.78032835 -3.77926885 -0.10079535 
H 0.33824279 -3.03985647 -1.68282580 
H -0.35108926 -1.90113609 1.12161092 
H -0.31741359 2.80922845 2.08122960 
H 1.00575063 2.95542683 0.91404926 
H 1.26270646 3.40984925 2.59882652 
H 2.26762502 1.55128018 4.10569751 
H 1.54400282 -0.05207897 3.95318573 
H 0.52459919 1.34102364 4.33126125 
O -0.21080458 -0.04431535 -2.65000137 
O -0.40688080 1.08626250 -1.82363186 
O -1.04311433 -1.05316194 -2.08176268 
Vibrational frequencies (in cm-1) 
 27.4  40.8  58.2  91.5  96.2 104.6 107.2 165.5 196.2 205.0 242.0 276.9 303.8 319.8 
357.7 403.2 436.8 454.0 487.9 542.7 571.0 617.2 677.3 726.9 830.1 871.7 911.3 922.7 
954.9 974.8 988.0 996.0 1001.7 1017.6 1021.1 1059.3 1060.3 1081.5 1095.1 1115.1 1125.5 
1139.8 1181.1 1198.2 1237.6 1248.3 1265.5 1276.1 1279.7 1283.5 1287.2 1287.8 1289.8 
1290.8 1303.8 1318.3 1338.2 1349.3 1378.8 1386.1 1394.6 1400.3 1415.5 1854.8 1874.5 
209 
 
2651.0 2667.6 2669.9 2670.5 2673.6 2676.1 2680.0 2690.5 2711.5 2737.3 2753.7 2754.8 
2777.7 2780.3 2781.0 2783.8  
 
 
name= MIN265 
energy (in kcal/mol)= -2.40792 
ZPE (in kcal/mol)= 143.157 
G (in kcal/mol)= 114.989 
Geometry 
C -1.93856977 -1.18868449 -0.64175142 
C -0.41314708 -1.18689263 -0.62937790 
C 0.15644482 0.27397138 -0.63942641 
C 1.13576510 0.63582206 0.47678586 
C 0.39910853 0.96242366 1.73299308 
C 0.97401886 -3.05125627 0.27954584 
C 0.11146949 -2.05534641 0.47101407 
C -0.26898378 2.10175956 1.95822363 
C -0.37147077 3.23217553 0.99063676 
C -0.99057090 2.32758650 3.24877617 
H -2.35369214 -0.69389448 0.24284395 
H -2.32934402 -2.21489930 -0.66546676 
H -2.32873344 -0.68004333 -1.53294335 
H -0.66790849 1.01350215 -0.71456283 
H 1.76605099 1.49265524 0.14977026 
H 1.85917200 -0.19181110 0.63742744 
H 0.43986312 0.18217295 2.49125466 
H 1.33812396 -3.68398607 1.07491958 
H 1.38535359 -3.31433370 -0.68677744 
H -0.28670235 -1.80728687 1.45513913 
H 0.08033732 4.14607953 1.40401293 
H -1.42030522 3.46650610 0.75867797 
H 0.13324809 3.03476352 0.03532136 
H -0.63870309 3.24154250 3.74761289 
H -0.86008490 1.50265204 3.96116730 
H -2.07120974 2.44328730 3.08323532 
O 0.28480409 -0.60873688 -2.69848375 
O 0.92070226 0.33252746 -1.85060817 
O 0.06284348 -1.73626954 -1.86961852 
Vibrational frequencies (in cm-1) 
-31.1  31.1  32.9  50.3  74.4  89.5 106.3 162.6 199.9 228.4 232.0 273.1 307.9 312.6 
347.7 406.3 428.9 471.4 484.2 529.7 564.2 606.5 675.0 705.2 801.4 874.6 910.1 915.7 
960.8 973.7 990.2 995.9 1009.3 1011.6 1020.1 1060.5 1065.7 1095.8 1116.1 1132.0 1141.9 
1146.8 1176.3 1189.7 1224.5 1248.5 1270.5 1272.1 1280.5 1284.3 1284.5 1288.6 1291.0 
1291.2 1320.0 1339.1 1341.3 1345.9 1378.3 1389.0 1399.1 1402.3 1415.6 1850.9 1874.7 
2650.8 2668.3 2669.5 2671.7 2673.8 2675.1 2676.9 2678.9 2707.8 2738.5 2752.5 2755.4 
2778.1 2779.5 2780.8 2781.8  
 
 
name= MIN266 
energy (in kcal/mol)= -2.392017 
ZPE (in kcal/mol)= 143.215 
G (in kcal/mol)= 115.745 
Geometry 
C -2.08028924 -0.30056646 -0.87939741 
C -0.55806726 -0.34368429 -0.79793367 
C 0.04897237 1.10297201 -0.75397626 
C 1.30426739 1.28016703 0.10285325 
C 0.99335372 1.78181585 1.47307501 
C 1.65513813 1.37518450 2.55653004 
C -0.02318108 -1.31566715 0.19445040 
C -0.36594222 -1.43141644 1.48402763 
C -1.36817270 -0.57513604 2.18105482 
C 0.26371616 -2.47985942 2.34467223 
H -2.40709988 0.17230502 -1.81653569 
H -2.53044658 0.25340080 -0.05133098 
210 
 
H -2.49874176 -1.31565623 -0.86892959 
H -0.72731400 1.85827745 -0.52070452 
H 1.98512863 2.00707034 -0.40409899 
H 1.88674167 0.33510754 0.12926162 
H 0.20240324 2.52946198 1.52986685 
H 2.44457416 0.64032815 2.53719084 
H 1.45779052 1.74641467 3.54907822 
H 0.72432443 -1.99031496 -0.23736569 
H -1.23643662 -0.57789370 3.27169160 
H -2.39092306 -0.92832712 1.98101398 
H -1.30644318 0.47499526 1.86076974 
H 0.86664022 -2.02262994 3.14316948 
H 0.92745954 -3.15293890 1.78572314 
H -0.49833225 -3.10763458 2.82825030 
O -0.08998993 0.31401533 -2.88976536 
O 0.48890009 1.35155309 -2.09470258 
O -0.05856740 -0.82350907 -2.06933919 
Vibrational frequencies (in cm-1) 
 23.2  37.4  52.2  74.7  98.7 105.6 139.9 146.1 190.2 216.9 247.4 269.7 299.3 341.0 
357.5 361.2 396.5 466.2 486.9 489.4 566.5 591.6 692.2 717.3 826.3 878.0 905.8 931.8 
956.8 976.1 977.4 990.6 1003.0 1019.2 1022.0 1028.4 1084.3 1097.5 1110.3 1120.1 1135.4 
1146.0 1176.3 1186.4 1208.7 1247.6 1267.8 1274.3 1279.2 1285.7 1286.4 1288.8 1297.7 
1300.2 1310.9 1333.2 1350.3 1355.5 1381.5 1392.4 1395.9 1403.4 1428.9 1847.2 1880.4 
2644.6 2667.7 2669.1 2670.6 2671.8 2673.7 2677.4 2680.6 2716.7 2730.2 2737.1 2757.4 
2776.9 2779.6 2780.9 2790.3  
 
 
name= MIN267 
energy (in kcal/mol)= -2.323253 
ZPE (in kcal/mol)= 143.148 
G (in kcal/mol)= 115.757 
Geometry 
C -2.16708249 -0.65098713 -0.61828754 
C -0.65718627 -0.45316540 -0.69352074 
C -0.27271785 1.06458568 -0.71862333 
C 1.13564234 1.38395017 -0.20629988 
C 1.14172134 1.87015472 1.20366932 
C 2.06587338 1.49917947 2.09015112 
C 0.10128712 -1.31883459 0.24889484 
C -0.01301652 -1.33278674 1.58341676 
C -0.93469078 -0.46148681 2.36843135 
C 0.81054979 -2.26688948 2.41046720 
H -2.67661647 -0.11812772 -1.43314949 
H -2.58918542 -0.30413672 0.32839939 
H -2.41897689 -1.71542321 -0.72271632 
H -1.05037847 1.69766751 -0.24978795 
H 1.58479535 2.16895439 -0.86266202 
H 1.79859565 0.50368846 -0.34426878 
H 0.35210383 2.57680470 1.45805553 
H 2.09852388 1.86234279 3.10440092 
H 2.86215951 0.80493324 1.87180014 
H 0.79980009 -1.99369379 -0.25484982 
H -1.90962164 -0.95175671 2.50930690 
H -1.11435639 0.50691711 1.88136459 
H -0.53952104 -0.23749944 3.36941648 
H 1.55756784 -1.71130491 2.99767626 
H 1.35782161 -3.00450032 1.80885889 
H 0.18815274 -2.82810185 3.12157793 
O -0.61448538 0.21419785 -2.82737015 
O -0.25519345 1.40745595 -2.10626188 
O -0.21464382 -0.85136496 -2.01216075 
Vibrational frequencies (in cm-1) 
 24.7  47.7  58.2  69.1  97.9 103.5 131.2 146.7 163.0 226.1 240.9 255.6 306.7 333.5 
346.7 365.2 389.3 460.9 484.6 489.0 567.3 597.3 696.9 717.7 838.1 886.4 905.3 938.8 
960.5 974.3 979.2 991.5 1001.3 1017.6 1019.5 1029.7 1083.8 1096.5 1108.1 1116.7 1130.7 
211 
 
1135.7 1171.2 1188.6 1212.3 1251.2 1266.6 1273.2 1278.6 1284.9 1286.5 1289.5 1291.8 
1299.1 1311.2 1333.1 1345.3 1356.5 1381.3 1392.6 1396.2 1404.2 1423.5 1846.6 1879.1 
2644.6 2667.9 2669.3 2670.6 2671.5 2674.6 2678.8 2683.7 2716.9 2730.4 2741.0 2757.9 
2777.3 2779.9 2781.6 2790.4  
 
 
name= MIN268 
energy (in kcal/mol)= -2.259122 
ZPE (in kcal/mol)= 143.127 
G (in kcal/mol)= 116.052 
Geometry 
C -2.35583033 -0.22961869 -0.56091323 
C -0.83108962 -0.21074709 -0.51898642 
C -0.27034132 1.25355972 -0.50499580 
C 1.00125046 1.47465022 0.31800043 
C 2.11677167 0.56721402 -0.09302177 
C 3.12253674 0.24484611 0.71987644 
C -0.26318123 -1.15138383 0.48452428 
C -0.44351639 -1.11523190 1.81065311 
C -1.26054874 -0.10158900 2.53906559 
C 0.19463533 -2.14081100 2.69212631 
H -2.72266847 -1.25724966 -0.69332333 
H -2.73678595 0.35715655 -1.40763832 
H -2.80514032 0.16114828 0.35601901 
H -1.06018296 1.98192001 -0.23108626 
H 0.77181807 1.36041490 1.39710080 
H 1.33449581 2.52985720 0.19040292 
H 2.05224319 0.19392876 -1.11872589 
H 3.21386153 0.59222120 1.73477436 
H 3.93624726 -0.39804196 0.42555190 
H 0.35902694 -1.93162925 0.03270973 
H -1.44296991 0.80841241 1.95386495 
H -0.77869409 0.21161779 3.47629762 
H -2.24361898 -0.51845568 2.80830312 
H 0.99347895 -1.69162752 3.30065060 
H 0.65143939 -2.96458356 2.12650334 
H -0.53300412 -2.58865202 3.38273595 
O -0.45247085 0.43997933 -2.62713561 
O 0.09504729 1.51942774 -1.86177217 
O -0.34262278 -0.68481953 -1.79533426 
Vibrational frequencies (in cm-1) 
 38.5  49.9  64.0  73.4  93.6 106.0 136.2 142.5 160.0 191.8 253.4 264.9 292.2 320.7 
353.6 368.7 390.4 465.3 483.2 507.3 569.2 645.8 690.2 721.2 824.0 875.3 903.9 909.4 
952.7 968.1 978.2 993.6 1004.8 1009.1 1015.0 1028.4 1074.6 1094.3 1101.4 1113.7 1136.0 
1141.9 1167.0 1188.6 1214.9 1247.8 1267.0 1271.9 1279.7 1284.7 1287.2 1288.4 1292.1 
1294.4 1307.2 1340.8 1343.4 1364.5 1382.3 1393.1 1397.2 1404.3 1425.6 1847.4 1882.6 
2657.6 2667.3 2669.8 2670.7 2672.9 2674.7 2678.4 2680.9 2716.2 2731.5 2737.4 2749.9 
2777.7 2780.4 2781.2 2793.4  
 
 
name= MIN269 
energy (in kcal/mol)= -2.415241 
ZPE (in kcal/mol)= 143.3 
G (in kcal/mol)= 115.781 
Geometry 
C -2.27464628 -1.37459723 -0.32727781 
C -0.76567373 -1.21357863 -0.50797615 
C -0.34849603 0.28682104 -0.65927104 
C 1.03111486 0.63483081 -0.09661941 
C 0.98460353 0.90273359 1.36904031 
C 0.88262915 -2.88832508 0.32503999 
C -0.02325448 -1.94315984 0.56502526 
C 0.63326901 2.07008710 1.92495500 
C 0.20397442 3.27083396 1.15145849 
C 0.64645927 2.24987433 3.40917788 
212 
 
H -2.82087205 -0.88402689 -1.14497383 
H -2.62308685 -0.95620640 0.62109466 
H -2.55744097 -2.43614067 -0.35132463 
H -1.13105375 0.98949547 -0.31244957 
H 1.42840726 1.51498782 -0.65031481 
H 1.74911833 -0.18219456 -0.32564614 
H 1.28194062 0.05802268 1.98872874 
H 1.41044182 -3.41759237 1.10365026 
H 1.16428391 -3.20754230 -0.66966812 
H -0.29361217 -1.63588554 1.57567837 
H 0.53016070 4.20601612 1.62673654 
H -0.89217777 3.31326740 1.07234108 
H 0.60296671 3.27992843 0.12708792 
H 0.81033540 1.30978128 3.95186137 
H -0.29953813 2.67330311 3.77284648 
H 1.44979081 2.93781528 3.71173442 
O 0.22361825 -0.78263417 -2.52695239 
O -0.32316522 0.44191244 -2.07940230 
O -0.48812133 -1.78252558 -1.79935013 
Vibrational frequencies (in cm-1) 
 25.4  37.3  51.4  80.6  89.7 100.4 116.7 167.8 193.3 205.7 241.6 275.5 306.1 319.9 
360.4 405.8 436.8 452.7 489.6 540.7 569.0 617.4 676.5 726.3 831.8 872.7 910.9 924.3 
955.2 974.7 987.5 996.3 1000.9 1017.5 1020.5 1059.1 1061.1 1080.1 1095.9 1114.8 1124.0 
1139.2 1180.3 1197.9 1238.4 1247.5 1264.9 1275.2 1278.4 1283.0 1286.6 1287.0 1289.2 
1290.7 1302.1 1318.5 1338.9 1350.7 1378.6 1386.1 1394.7 1399.9 1415.2 1853.6 1874.3 
2649.9 2666.7 2669.8 2670.1 2673.8 2676.1 2680.5 2692.3 2710.5 2736.2 2753.4 2754.7 
2777.6 2780.1 2780.8 2782.6  
 
 
name= MIN270 
energy (in kcal/mol)= -2.486432 
ZPE (in kcal/mol)= 143.394 
G (in kcal/mol)= 116.537 
Geometry 
C -2.64294709 -0.81655947 -0.49050383 
C -1.13858731 -0.58779827 -0.59034266 
C -0.79027546 0.93575086 -0.59410253 
C 0.61107013 1.26807350 -0.07227026 
C 0.68187293 1.23302702 1.41530628 
C 0.36536572 -2.44850204 0.11421153 
C -0.40921419 -1.40973397 0.41941742 
C 1.68144886 0.66419982 2.10446157 
C 2.83696416 -0.02379469 1.45669376 
C 1.69908398 0.67361380 3.59803578 
H -3.18043493 -0.25679298 -1.26882906 
H -3.04343703 -0.51567442 0.48240089 
H -2.88477459 -1.87808353 -0.63776242 
H -1.57761812 1.54828577 -0.11425949 
H 0.90104774 2.28114419 -0.43479101 
H 1.34376094 0.58093138 -0.54713698 
H -0.14123903 1.73070968 1.92306120 
H 0.87186764 -3.04565367 0.85807793 
H 0.55510267 -2.78706382 -0.89458976 
H -0.57347193 -1.08656963 1.44982005 
H 2.49688931 -0.87015084 0.83733444 
H 3.55683661 -0.42483738 2.18018065 
H 3.39157019 0.65860984 0.79598636 
H 0.82539354 1.17465049 4.03371670 
H 2.59112419 1.19165777 3.97918087 
H 1.72014882 -0.34981234 3.99929901 
O -1.08796675 0.09597773 -2.71274789 
O -0.77384092 1.29363774 -1.97769984 
O -0.67905122 -0.97149873 -1.89813105 
Vibrational frequencies (in cm-1) 
213 
 
 31.0  48.7  62.6  84.7 121.9 124.5 142.9 167.4 187.9 216.9 243.6 257.3 277.6 288.2 
336.5 395.0 433.7 474.8 488.3 503.1 567.5 621.2 681.0 716.3 810.2 873.7 912.6 948.5 
964.7 977.0 986.4 991.7 1003.2 1017.7 1025.7 1062.9 1074.8 1093.0 1109.1 1114.4 1121.7 
1150.1 1168.8 1207.2 1218.2 1249.2 1273.2 1277.2 1279.9 1285.7 1286.5 1288.0 1289.6 
1290.7 1306.8 1320.3 1344.7 1365.9 1377.4 1389.8 1399.1 1401.3 1413.8 1853.6 1867.9 
2650.6 2660.1 2669.2 2671.5 2673.6 2677.0 2679.3 2687.2 2709.7 2733.4 2747.9 2761.1 
2776.2 2780.2 2780.3 2783.2  
 
 
name= MIN271 
energy (in kcal/mol)= -2.311912 
ZPE (in kcal/mol)= 143.309 
G (in kcal/mol)= 115.48 
Geometry 
C -2.14209472 -0.80035675 -0.65617575 
C -0.66187713 -0.47441110 -0.46949764 
C -0.41440603 1.07655284 -0.51979978 
C 0.05393253 1.74696475 0.76708855 
C -1.12342969 1.97587291 1.66046320 
C -1.62158764 3.18464407 1.91619831 
C -0.11191683 -1.13494223 0.75014373 
C 1.06857715 -1.75988844 0.86796137 
C 2.05812565 -1.93027770 -0.23070368 
C 1.48060949 -2.35656515 2.17725912 
H -2.50135604 -0.46803973 -1.63819646 
H -2.76102471 -0.32719586 0.11331233 
H -2.31187690 -1.88377876 -0.60307686 
H -1.29873538 1.59783741 -0.94553683 
H 0.57484466 2.69684228 0.51897963 
H 0.82212162 1.12825420 1.28036292 
H -1.55547290 1.07069231 2.08709363 
H -2.47492754 3.35289269 2.55465247 
H -1.22057376 4.10098292 1.51191555 
H -0.78453896 -1.06705129 1.60578051 
H 1.68089591 -2.62784244 -0.99635751 
H 2.24837808 -0.97807537 -0.75649352 
H 3.02608072 -2.31369747 0.11108604 
H 1.66114202 -3.43693367 2.07808493 
H 0.73144087 -2.22521953 2.96773493 
H 2.41532305 -1.90268009 2.53855140 
O 0.36884341 0.18127736 -2.39799403 
O 0.66567598 1.19030002 -1.45394712 
O 0.04923795 -0.96657741 -1.61517032 
Vibrational frequencies (in cm-1) 
-22.9  26.0  43.0  56.8  96.8 100.3 161.9 177.6 197.2 214.2 241.5 261.6 312.0 338.1 
356.4 382.3 415.9 450.4 497.8 506.6 590.7 613.6 663.6 703.0 817.5 881.6 905.2 932.5 
962.2 978.8 982.0 988.5 1006.1 1015.3 1022.1 1027.7 1089.9 1098.1 1112.0 1121.9 1146.3 
1159.7 1169.7 1192.8 1221.1 1239.5 1267.0 1275.5 1276.9 1286.5 1288.5 1289.2 1291.8 
1305.1 1321.3 1323.2 1343.1 1349.0 1380.5 1389.3 1393.4 1401.3 1425.4 1851.9 1868.1 
2651.3 2654.7 2669.7 2673.5 2673.6 2676.5 2678.0 2679.6 2714.8 2736.2 2751.4 2756.8 
2775.5 2779.6 2781.5 2788.5  
 
 
name= MIN272 
energy (in kcal/mol)= -2.731189 
ZPE (in kcal/mol)= 143.821 
G (in kcal/mol)= 119.252 
Geometry 
C -2.34249050 -0.20670787 0.35403207 
C -0.84416058 -0.25539086 0.26935298 
C -0.15186236 1.14051037 0.09571227 
C 1.34224841 0.85636404 0.38454361 
C 1.34899127 -0.65266634 0.77959235 
C 1.03583945 -1.37931865 -0.52069730 
C -0.25318195 -1.13764447 -0.82633438 
214 
 
C -0.03828232 -0.80688758 1.52784369 
C -0.17210844 0.02010382 2.79948925 
C -0.37532667 -2.25606071 1.86643234 
H -2.77264312 0.29402101 -0.52483528 
H -2.68488989 0.33850011 1.24199620 
H -2.77450384 -1.21474289 0.40163189 
H -0.59042916 1.90704916 0.76997269 
H 1.74162033 1.48940053 1.18592730 
H 1.96653040 1.04139267 -0.50547218 
H 2.22617620 -0.98317637 1.33028181 
H 1.77409434 -1.93590543 -1.05399746 
H 1.01045252 2.16937233 -3.17743936 
H -0.82991913 -1.45907721 -1.66508218 
H 0.41776623 -0.41882828 3.61402971 
H -1.21654635 0.05583934 3.13267176 
H 0.16908659 1.05295538 2.68706290 
H 0.32029335 -2.66116482 2.60921192 
H -0.32650157 -2.91287725 0.98922386 
H -1.38941590 -2.33986512 2.27287237 
O -0.06254301 0.95147249 -2.22781131 
O -0.41442978 1.75353741 -1.14829668 
O 1.20398571 1.33613177 -2.68324178 
Vibrational frequencies (in cm-1) 
 49.9  88.9 123.9 140.7 160.4 172.3 199.2 210.4 226.0 263.7 302.0 329.2 352.6 392.2 
401.7 425.4 475.9 514.0 545.4 568.9 620.2 673.2 706.7 765.1 831.1 839.6 876.2 894.4 
948.1 966.9 968.8 995.4 1005.6 1013.7 1018.1 1021.3 1031.8 1070.0 1103.7 1107.3 1129.5 
1133.8 1160.3 1174.9 1199.2 1223.8 1231.9 1250.8 1270.8 1281.3 1288.9 1292.3 1293.7 
1295.0 1302.2 1305.2 1307.1 1326.6 1341.8 1347.0 1354.7 1399.2 1409.0 1416.3 1762.4 
2669.2 2670.8 2675.1 2675.7 2676.6 2678.7 2682.3 2688.9 2752.1 2758.5 2781.1 2781.6 
2782.9 2785.2 2797.2 2850.8  
 
 
name= MIN273 
energy (in kcal/mol)= -1.973494 
ZPE (in kcal/mol)= 143.101 
G (in kcal/mol)= 115.863 
Geometry 
C -2.41481272 -0.15092571 -0.66317305 
C -0.88665233 -0.16478438 -0.64738239 
C -0.27254377 1.27731513 -0.63726168 
C 0.83739144 1.55778929 0.37506805 
C 2.01278315 0.64094072 0.26731592 
C 2.86656890 0.45036787 1.27353559 
C -0.32848999 -1.11926396 0.35029635 
C -0.54412306 -1.14363677 1.67126353 
C -1.37018234 -0.16262666 2.43364914 
C 0.06975227 -2.21262322 2.51959969 
H -2.83399401 0.29666355 0.24186872 
H -2.80928117 -1.17410818 -0.73686995 
H -2.79590943 0.40258305 -1.53237877 
H -1.06992657 2.04989686 -0.56054687 
H 0.41884937 1.53771999 1.40266400 
H 1.19531026 2.60324915 0.22109240 
H 2.13957900 0.15174833 -0.69937026 
H 3.72917619 -0.19205093 1.20385440 
H 2.77340221 0.91581191 2.24007318 
H 0.30974071 -1.87853760 -0.11428905 
H -1.60555046 0.74316788 1.86143687 
H -0.85932701 0.16224799 3.35221668 
H -2.32633023 -0.61277657 2.74101981 
H 0.86464154 -1.79834510 3.15730492 
H 0.52429288 -3.01817037 1.92703153 
H -0.67326091 -2.67922854 3.18055175 
O 0.55029269 0.12888615 -2.38667995 
O 0.22500547 1.44553603 -1.96385903 
215 
 
O -0.55173922 -0.64892964 -1.97034780 
Vibrational frequencies (in cm-1) 
 35.0  46.6  56.9  70.0  87.2 101.5 128.2 147.2 180.1 194.0 248.2 264.4 299.2 320.0 
348.2 384.8 411.1 471.0 482.4 504.8 564.7 632.5 698.7 719.3 841.9 877.1 898.5 907.7 
942.8 961.1 965.7 994.0 1004.5 1006.2 1012.4 1022.7 1061.1 1085.0 1094.8 1116.1 1143.0 
1153.4 1176.6 1194.5 1219.3 1258.9 1270.2 1271.6 1279.3 1284.6 1285.3 1288.5 1290.1 
1296.8 1299.7 1326.4 1346.1 1367.4 1381.0 1392.5 1396.3 1401.7 1424.0 1843.8 1881.9 
2654.4 2667.6 2669.8 2670.3 2672.1 2674.7 2676.9 2679.6 2718.5 2730.7 2739.2 2755.2 
2776.8 2780.0 2780.1 2793.5  
 
 
name= MIN274 
energy (in kcal/mol)= -2.244598 
ZPE (in kcal/mol)= 143.375 
G (in kcal/mol)= 116.263 
Geometry 
C -1.83003209 -0.65899717 -1.05686386 
C -0.33860030 -0.39647299 -0.92344481 
C 0.00058457 1.13720889 -0.89074947 
C 0.55015417 1.69277816 0.42088246 
C -0.54486873 2.24103534 1.27550378 
C -0.59894061 2.06499960 2.59556886 
C 0.38608427 -1.20086882 0.09922746 
C -0.01611247 -1.57778183 1.31953137 
C -1.33288400 -1.24900475 1.93413007 
C 0.88877886 -2.39640764 2.18636859 
H -2.20355666 -0.32987846 -2.03805265 
H -2.40355999 -0.12895788 -0.28823205 
H -2.05576073 -1.72971012 -0.96944429 
H -0.86748591 1.73483326 -1.24994126 
H 1.27982973 2.50534769 0.19109085 
H 1.15214668 0.93012654 0.95700060 
H -1.30102986 2.82134708 0.74492833 
H -1.37910819 2.47419557 3.21785932 
H 0.12944706 1.50321060 3.15864801 
H 1.37846173 -1.50298382 -0.25862695 
H -2.13938263 -1.84632542 1.48451748 
H -1.59076484 -0.18633811 1.80151131 
H -1.35729782 -1.44482372 3.01432687 
H 1.15436444 -1.85268514 3.10432184 
H 1.83014445 -2.66717122 1.68911633 
H 0.40479798 -3.33581595 2.48936262 
O 1.37534958 -0.00139232 -2.31210878 
O 0.98059519 1.31828947 -1.91427279 
O 0.19812633 -0.75766495 -2.22121138 
Vibrational frequencies (in cm-1) 
 27.3  39.4  55.5  81.8  99.8 106.8 160.6 174.4 193.2 215.1 253.3 279.7 295.1 320.5 
356.6 384.1 434.2 465.7 484.1 503.3 563.3 598.2 694.8 702.1 827.1 872.6 904.7 923.9 
945.4 963.5 973.5 990.4 1001.9 1016.7 1022.0 1026.3 1083.3 1098.2 1107.0 1114.5 1147.7 
1166.0 1173.8 1208.4 1216.7 1251.5 1271.5 1273.1 1276.7 1283.9 1286.1 1290.3 1302.5 
1305.0 1307.2 1332.3 1348.5 1352.1 1382.2 1391.1 1395.8 1401.2 1439.2 1849.6 1882.3 
2645.6 2661.1 2668.7 2670.1 2671.8 2672.4 2673.4 2675.9 2715.5 2731.2 2733.5 2755.1 
2776.4 2778.3 2779.5 2789.5  
 
 
name= MIN275 
energy (in kcal/mol)= -1.971065 
ZPE (in kcal/mol)= 143.204 
G (in kcal/mol)= 115.753 
Geometry 
C -2.85902101 -1.24966033 -0.00603040 
C -1.33636636 -1.26864633 -0.02503683 
C -0.73910717 0.18377680 -0.03186103 
C 0.28590112 0.48289428 1.06060946 
C 0.83123203 1.86011917 0.87143048 
216 
 
C -1.08819194 -2.16503319 2.29343210 
C -0.74819470 -2.18186077 1.00607194 
C 2.01234840 2.12738667 0.29659852 
C 2.48705958 3.53295596 0.11953904 
C 2.93552269 1.07137036 -0.21299188 
H -3.26358676 -2.26950375 -0.06624158 
H -3.25940573 -0.69968901 -0.86854802 
H -3.25332540 -0.79015795 0.90611860 
H -1.54398985 0.94574508 -0.05923801 
H 1.09270039 -0.28027765 1.04556996 
H -0.18964562 0.38765580 2.05911487 
H 0.18204778 2.65602277 1.22705471 
H -0.65498061 -2.82913864 3.02762018 
H -1.82172318 -1.49677757 2.71883962 
H -0.00300363 -2.87759539 0.60980193 
H 3.45737118 3.69024318 0.61110710 
H 1.79020058 4.27442151 0.53069681 
H 2.61672768 3.76976057 -0.94731272 
H 2.42083003 0.40673610 -0.92787005 
H 3.31045921 0.43856972 0.60387998 
H 3.80959662 1.48165432 -0.73291745 
O -0.70163604 -0.66828389 -2.10829428 
O -0.02030510 0.24699076 -1.27073498 
O -0.90211522 -1.80726498 -1.28834907 
Vibrational frequencies (in cm-1) 
 28.0  36.7  64.2  79.7  91.7  95.3 118.8 159.5 184.4 213.7 240.2 265.7 288.3 303.2 
346.2 411.0 436.7 465.4 485.9 504.4 561.6 599.7 683.6 703.8 832.1 876.4 898.1 925.6 
957.6 972.4 978.1 991.0 993.8 1015.9 1024.3 1054.8 1062.4 1092.7 1115.2 1120.1 1145.1 
1157.0 1182.3 1190.8 1227.2 1247.4 1265.1 1268.8 1279.0 1286.7 1287.2 1288.0 1288.8 
1289.7 1310.5 1326.0 1351.4 1357.0 1376.1 1385.5 1399.6 1400.5 1412.5 1855.1 1869.9 
2656.2 2660.6 2670.5 2670.9 2674.6 2677.3 2678.7 2683.3 2709.6 2738.3 2743.7 2762.6 
2776.8 2779.9 2780.1 2784.1  
 
 
name= MIN276 
energy (in kcal/mol)= -1.631924 
ZPE (in kcal/mol)= 142.926 
G (in kcal/mol)= 115.008 
Geometry 
C -2.32401157 -0.08066705 -0.54748649 
C -0.81448404 -0.27744361 -0.62553252 
C -0.04359048 1.08111901 -0.64226818 
C 1.46437035 0.94303479 -0.39758015 
C 1.87386586 1.45778225 0.94054636 
C 2.59502505 0.74122739 1.80280071 
C -0.31548504 -1.32407896 0.30479994 
C -0.29944220 -1.25175183 1.64227183 
C -0.75635735 -0.08013133 2.44284644 
C 0.22427266 -2.38856300 2.46072816 
H -2.66588707 0.66849501 -1.27543387 
H -2.65656826 0.23282625 0.44622254 
H -2.84293250 -1.02016927 -0.78515197 
H -0.51777006 1.85285971 -0.00756273 
H 2.00647561 1.51088472 -1.19212535 
H 1.78240609 -0.10943658 -0.55307667 
H 1.56079451 2.47871415 1.15885267 
H 2.91776907 1.11003889 2.76258939 
H 2.92010506 -0.27058308 1.61506208 
H 0.05076915 -2.21776178 -0.20836702 
H -1.25077018 -0.38460435 3.37513659 
H -1.45965018 0.56706746 1.90386416 
H 0.10633894 0.54870213 2.72299545 
H 0.96651408 -2.04334428 3.19475934 
H 0.70820812 -3.16604332 1.85487856 
H -0.58730401 -2.87553746 3.02109528 
217 
 
O -0.63488024 0.39355813 -2.76478793 
O -0.20827607 1.53625787 -1.98004304 
O -0.48034668 -0.74050095 -1.95338916 
Vibrational frequencies (in cm-1) 
 19.4  42.3  51.2  73.0  86.6  99.4 121.8 129.2 135.7 210.0 230.8 254.4 309.4 319.7 
342.7 366.4 382.2 456.0 482.8 488.3 564.0 612.5 703.0 713.9 858.1 902.2 904.8 946.1 
964.5 968.6 981.0 990.8 1001.7 1014.6 1015.5 1030.3 1083.0 1093.2 1100.8 1114.1 1117.9 
1129.6 1166.8 1187.8 1223.1 1257.7 1263.8 1270.3 1274.9 1279.7 1285.2 1286.6 1288.1 
1302.1 1308.9 1330.1 1343.3 1358.7 1381.5 1392.0 1394.7 1403.8 1421.5 1848.5 1878.9 
2645.0 2656.4 2667.7 2669.1 2671.0 2673.1 2675.6 2690.0 2716.6 2731.3 2742.6 2758.2 
2773.5 2779.0 2779.9 2789.6  
 
 
name= MIN277 
energy (in kcal/mol)= -2.074436 
ZPE (in kcal/mol)= 143.39 
G (in kcal/mol)= 116.078 
Geometry 
C -2.24955449 -0.87646169 -0.72197187 
C -0.72174913 -0.87638348 -0.78102065 
C -0.14468419 0.57832080 -0.74639754 
C 1.15702055 0.76849926 0.03450674 
C 0.98632815 0.55517690 1.49985200 
C 0.73739551 -2.74651965 -0.02016987 
C -0.15573561 -1.79758355 0.25085636 
C 0.37442177 1.39107449 2.34866547 
C -0.22278641 2.70350197 1.97036212 
C 0.24959872 1.04286082 3.79843157 
H -2.67426123 -0.26855637 -1.53287591 
H -2.62023749 -0.48696009 0.23093753 
H -2.64627809 -1.89299737 -0.84706472 
H -0.91379053 1.32417897 -0.46141126 
H 1.55262962 1.78748816 -0.17101236 
H 1.92875988 0.07889572 -0.37322288 
H 1.42420555 -0.37555953 1.86322656 
H 1.13221145 -3.42091785 0.72329800 
H 1.13740520 -2.92470242 -1.00908911 
H -0.54980252 -1.63619370 1.25475682 
H -1.20721869 2.85179800 2.43545608 
H -0.35470212 2.82427356 0.88787655 
H 0.42226055 3.53041272 2.30553205 
H 0.44580747 1.90837123 4.44477415 
H 0.94515150 0.25033679 4.10514511 
H -0.76579046 0.68778794 4.02722826 
O 0.54031539 -0.41409724 -2.62437908 
O 0.10986308 0.83966660 -2.12845145 
O -0.40504748 -1.34183105 -2.10514763 
Vibrational frequencies (in cm-1) 
 23.7  39.0  63.3  81.0  96.1 107.7 109.6 172.2 200.3 216.5 248.0 276.5 284.4 326.2 
359.1 400.2 436.4 457.2 489.0 548.9 574.9 617.8 675.8 724.1 821.7 867.0 913.6 923.7 
953.2 975.9 990.1 1000.3 1002.2 1016.3 1022.7 1055.4 1059.7 1083.7 1094.5 1113.4 1127.9 
1141.4 1181.7 1197.2 1238.0 1249.6 1267.2 1275.1 1279.4 1281.1 1287.0 1287.6 1290.6 
1291.5 1305.6 1315.0 1339.9 1353.3 1381.3 1386.1 1395.3 1400.9 1417.8 1853.3 1878.8 
2653.6 2668.5 2670.2 2671.3 2674.3 2676.1 2679.4 2686.5 2712.4 2738.8 2750.1 2753.1 
2778.9 2780.1 2781.2 2784.2  
 
 
name= MIN278 
energy (in kcal/mol)= -1.881996 
ZPE (in kcal/mol)= 143.255 
G (in kcal/mol)= 115.645 
Geometry 
C -1.59618503 -1.40618808 -0.53153057 
C -0.08114495 -1.27408508 -0.42415771 
C 0.37940280 0.21748550 -0.54140468 
218 
 
C 0.88869963 0.88998022 0.72917340 
C -0.27385217 1.26200610 1.59009928 
C 1.40521185 -2.88809799 0.76122195 
C 0.43214092 -1.97980359 0.79529323 
C -1.10967751 2.27956843 1.33920225 
C -0.97542310 3.20668441 0.17785170 
C -2.28410912 2.55090247 2.22294040 
H -1.96037571 -1.05852636 -1.50633892 
H -2.10404636 -0.82692466 0.24881549 
H -1.90954330 -2.45373804 -0.42951309 
H -0.41271514 0.82513740 -1.03021606 
H 1.49287556 1.78432327 0.45951157 
H 1.59896921 0.22786748 1.26736825 
H -0.41531540 0.62205434 2.45847227 
H 1.76822978 -3.40728226 1.63497047 
H 1.91676461 -3.18393080 -0.14708285 
H -0.07013659 -1.69405090 1.71857149 
H -1.57897374 2.86102619 -0.67496216 
H 0.06244038 3.29635208 -0.17417763 
H -1.31625397 4.22266991 0.41998445 
H -2.18071835 3.51915555 2.73344594 
H -2.41825383 1.78930043 3.00215304 
H -3.21791056 2.58740685 1.64317166 
O 1.05930048 -0.84916642 -2.36402067 
O 1.49259283 0.12326721 -1.43782517 
O 0.51539730 -1.90518096 -1.56785494 
Vibrational frequencies (in cm-1) 
 30.1  37.0  50.9  68.9  90.0  93.6 100.7 159.4 198.0 211.2 244.4 273.2 310.6 314.5 
351.5 396.9 416.0 475.8 498.6 533.7 559.0 599.1 674.8 704.1 793.0 880.7 903.3 918.7 
957.2 970.5 988.8 992.9 1011.1 1016.0 1018.7 1060.0 1067.3 1097.0 1114.6 1134.4 1149.3 
1160.6 1181.8 1197.3 1224.2 1248.6 1269.5 1275.1 1278.0 1284.0 1286.6 1287.5 1289.1 
1290.6 1321.0 1336.1 1341.6 1342.3 1377.3 1388.4 1396.9 1400.2 1413.5 1848.6 1869.8 
2651.0 2665.5 2669.6 2672.1 2672.7 2674.9 2677.0 2677.2 2707.1 2738.8 2754.5 2757.7 
2776.7 2778.6 2780.0 2781.0  
 
 
name= MIN279 
energy (in kcal/mol)= -1.894997 
ZPE (in kcal/mol)= 143.275 
G (in kcal/mol)= 116.137 
Geometry 
C -1.77106994 -0.96412097 -0.81963525 
C -0.25265050 -0.89938456 -0.89259760 
C 0.27992546 0.57494628 -0.85782606 
C 1.22902712 0.93581914 0.28498818 
C 0.61004471 0.74529046 1.62889515 
C -0.02133700 -2.20874353 1.23132221 
C 0.45377805 -1.82473223 0.04820270 
C -0.47226218 1.37944588 2.09902642 
C -1.23817492 2.41795878 1.35125426 
C -1.01729994 1.05166571 3.45307419 
H -2.23453420 -0.42764284 -1.65923643 
H -2.14202702 -0.52264519 0.11341206 
H -2.12811026 -2.00164219 -0.86431205 
H -0.55714025 1.30238860 -0.93114261 
H 1.56090309 1.99081587 0.15961958 
H 2.16030417 0.33661469 0.19247008 
H 1.12367170 0.00657560 2.24627515 
H -0.96196855 -1.87622119 1.64351109 
H 0.50428326 -2.88494114 1.88880025 
H 1.41425205 -2.18084277 -0.33283456 
H -2.06278340 1.96576294 0.78138871 
H -0.60698083 2.97322225 0.64310915 
H -1.68640929 3.16284006 2.02346754 
H -1.11607075 1.95061967 4.07691723 
219 
 
H -0.38382990 0.34700001 4.00796744 
H -2.01484741 0.59688254 3.37382662 
O 1.25170913 -0.59733214 -2.53350580 
O 0.97205208 0.73146378 -2.09904792 
O 0.07000198 -1.30641656 -2.24046704 
Vibrational frequencies (in cm-1) 
 29.7  34.8  69.5  83.2  87.3 112.8 127.0 173.6 207.8 219.0 236.7 258.6 279.0 321.1 
373.3 401.8 418.3 459.9 477.7 492.6 586.8 638.0 676.7 717.9 802.3 857.9 904.0 918.8 
935.5 970.0 981.7 991.9 1002.7 1016.1 1020.1 1053.7 1064.8 1091.2 1094.5 1114.5 1139.0 
1153.7 1187.3 1209.8 1240.8 1246.1 1258.9 1276.3 1281.0 1286.8 1287.5 1288.2 1289.1 
1293.9 1308.8 1317.6 1345.8 1351.1 1380.4 1388.1 1398.8 1401.3 1419.9 1855.0 1877.3 
2652.6 2668.9 2670.2 2671.4 2673.1 2674.4 2675.0 2681.3 2711.6 2739.3 2748.0 2749.5 
2777.3 2778.3 2780.4 2785.5  
 
 
name= MIN280 
energy (in kcal/mol)= -2.348816 
ZPE (in kcal/mol)= 143.779 
G (in kcal/mol)= 119.489 
Geometry 
C -2.34490101 -0.28163949 0.22259947 
C -0.84401724 -0.27984700 0.21236814 
C -0.18714837 1.14197849 0.19737327 
C 1.29470385 0.87436708 0.57352629 
C 1.33071554 -0.66390781 0.81161657 
C 1.11168146 -1.28068000 -0.56183331 
C -0.16793770 -1.05254322 -0.91633967 
C -0.09127272 -0.92112888 1.46367013 
C -0.31411768 -0.21565331 2.79438789 
C -0.39757611 -2.40264184 1.65883724 
H -2.74640295 0.16723019 1.14007975 
H -2.74734227 -1.30110279 0.15696888 
H -2.75160537 0.28707936 -0.62564081 
H -0.69184169 1.83390115 0.90706394 
H 1.59492740 1.42682473 1.47430481 
H 1.98399261 1.19281348 -0.22082907 
H 2.18482178 -1.02587359 1.37982949 
H 1.88656827 -1.79648008 -1.08348987 
H 1.62010659 0.49684539 -2.16959053 
H -0.69601768 -1.33480787 -1.80191920 
H 0.40032795 -0.57391447 3.54635893 
H -1.32257274 -0.41298334 3.17915892 
H -0.20094704 0.87072107 2.74223638 
H 0.23492141 -2.83688806 2.44122913 
H -0.23133926 -2.99142786 0.74888551 
H -1.44298218 -2.55434259 1.95140875 
O -0.14669810 1.12786483 -2.14127759 
O -0.35214282 1.87880766 -0.99307224 
O 1.17445140 1.29026293 -2.56613778 
Vibrational frequencies (in cm-1) 
 71.9 106.3 124.5 148.4 150.4 158.4 195.1 208.3 235.7 260.4 313.5 343.9 366.7 395.7 
404.2 433.6 474.3 509.7 537.7 569.2 619.9 671.4 707.3 762.6 824.1 835.8 876.4 892.2 
946.0 967.1 970.8 997.2 1003.6 1012.8 1015.6 1016.2 1035.9 1064.9 1100.9 1106.2 1123.2 
1131.0 1164.6 1175.0 1199.0 1221.3 1230.7 1250.4 1269.3 1280.7 1287.8 1291.0 1291.3 
1294.4 1302.4 1303.6 1307.2 1323.7 1339.9 1350.3 1354.8 1399.3 1408.8 1416.5 1758.7 
2669.2 2671.0 2674.4 2675.1 2675.5 2677.4 2681.2 2686.9 2754.6 2757.3 2780.5 2781.2 
2781.5 2783.0 2794.5 2821.4  
 
 
name= MIN281 
energy (in kcal/mol)= -1.730408 
ZPE (in kcal/mol)= 143.188 
G (in kcal/mol)= 115.529 
Geometry 
C -2.98725314 -0.32275388 -0.62707709 
220 
 
C -1.46065857 -0.32430074 -0.62217489 
C -0.85957773 1.12304113 -0.62604022 
C 0.07981016 1.48152177 0.52492473 
C 1.24977646 0.56385610 0.64447447 
C -0.42603247 -2.41861633 0.22646983 
C -0.94994329 -1.21793154 0.46426056 
C 1.93668787 0.36654423 1.77736851 
C 1.60455494 1.04084207 3.06800576 
C 3.09856993 -0.57104411 1.82475059 
H -3.37950603 -1.34595011 -0.71351108 
H -3.38492660 0.24234836 -1.48072118 
H -3.39274158 0.11002120 0.29317788 
H -1.66449029 1.88723044 -0.71866258 
H -0.49978192 1.52204404 1.47006984 
H 0.45884364 2.51772292 0.36132715 
H 1.52779620 0.05829891 -0.28106915 
H -0.07157885 -3.07774230 1.00406455 
H -0.30376867 -2.83213595 -0.76609877 
H -1.05852497 -0.81897408 1.47165307 
H 0.73913171 0.56200419 3.54853058 
H 1.35883004 2.10197949 2.92586334 
H 2.43432843 1.00156085 3.78554845 
H 4.04226701 -0.02193753 1.95351970 
H 3.19603445 -1.17050371 0.90922458 
H 3.01014208 -1.27638277 2.66244969 
O 0.10292535 -0.13388050 -2.23492566 
O -0.17285313 1.21463717 -1.87372930 
O -1.08907259 -0.82311067 -1.91983535 
Vibrational frequencies (in cm-1) 
 26.2  41.1  52.3  64.0  71.7 106.2 126.1 145.0 201.0 214.1 229.0 245.7 295.1 316.0 
323.2 405.9 430.2 474.5 497.3 535.5 574.7 610.0 694.4 728.6 819.4 849.1 880.1 944.6 
961.3 966.1 978.7 983.5 999.6 1006.9 1022.9 1050.8 1065.7 1088.7 1094.6 1113.6 1135.3 
1153.4 1185.7 1197.7 1233.7 1265.4 1271.5 1278.7 1282.0 1285.3 1288.0 1288.3 1290.9 
1294.3 1303.2 1313.3 1335.7 1376.2 1380.2 1386.9 1395.6 1400.4 1419.3 1849.6 1872.0 
2655.5 2669.1 2671.5 2672.6 2674.2 2676.1 2676.5 2678.9 2710.8 2728.6 2753.2 2757.6 
2778.6 2779.5 2780.3 2782.6  
 
 
name= MIN282 
energy (in kcal/mol)= -1.829049 
ZPE (in kcal/mol)= 143.336 
G (in kcal/mol)= 116.333 
Geometry 
C -2.03229514 -0.80879738 -0.81283861 
C -0.51405142 -0.66465013 -0.89797810 
C -0.05693216 0.81791399 -0.67208057 
C 1.11577919 1.03564028 0.28603032 
C 0.90172901 0.44018944 1.63607397 
C 1.24008061 -2.36283974 -0.41415002 
C 0.16990894 -1.67112569 -0.02816975 
C -0.08436540 0.74781069 2.48911929 
C -1.13551452 1.77378927 2.23139969 
C -0.20829368 0.03348929 3.79712195 
H -2.40359720 -0.57368475 0.19010216 
H -2.34412251 -1.83402404 -1.05321580 
H -2.53457327 -0.14628800 -1.53101700 
H -0.91462555 1.47753705 -0.42627576 
H 1.31217337 2.12723058 0.37375084 
H 2.03684814 0.61880196 -0.17946148 
H 1.64684361 -0.31018053 1.90550844 
H 1.72736467 -3.09913758 0.20592066 
H 1.70754168 -2.24611528 -1.38261107 
H -0.28619028 -1.80276200 0.95348058 
H -1.50715412 2.22607348 3.16121406 
H -2.00370866 1.32934969 1.72348283 
221 
 
H -0.76722134 2.59785123 1.60424153 
H -0.07017517 0.72308299 4.64170789 
H 0.53118988 -0.76959648 3.91597687 
H -1.20138777 -0.42419390 3.90630641 
O 0.79458800 0.05378394 -2.60195996 
O 0.33622733 1.24344225 -1.97909107 
O -0.20005789 -0.90262367 -2.28292277 
Vibrational frequencies (in cm-1) 
 31.3  41.7  63.9  88.3  92.8 109.7 128.6 163.7 203.4 227.9 240.6 259.6 274.2 329.3 
357.0 393.9 429.5 461.4 480.9 550.2 581.9 621.5 673.1 720.5 809.9 858.3 901.9 921.5 
944.6 972.4 988.6 993.8 1002.8 1016.9 1021.3 1052.6 1062.4 1088.9 1094.1 1112.6 1130.2 
1144.1 1188.9 1195.5 1241.5 1251.6 1265.3 1278.3 1280.9 1285.6 1288.1 1288.8 1290.0 
1293.7 1305.8 1312.8 1342.6 1356.0 1381.1 1386.5 1395.5 1399.6 1420.2 1850.4 1877.0 
2651.9 2669.0 2670.7 2671.2 2673.7 2675.0 2677.7 2685.9 2712.1 2737.1 2750.0 2752.6 
2777.4 2779.5 2780.4 2783.2  
 
 
name= MIN283 
energy (in kcal/mol)= -1.581697 
ZPE (in kcal/mol)= 143.101 
G (in kcal/mol)= 115.469 
Geometry 
C -2.40662083 -0.37290698 -0.71393751 
C -0.88330800 -0.28480955 -0.67569328 
C -0.36519360 1.19631301 -0.71707489 
C 0.58413131 1.63766127 0.39479004 
C 1.91049592 0.94887389 0.37377477 
C 2.89736686 1.28452249 1.20522413 
C -0.26296816 -1.16233087 0.35546801 
C -0.52217101 -1.21414723 1.66759284 
C -1.49507940 -0.35054375 2.39679177 
C 0.19138949 -2.20200188 2.53658522 
H -2.87123326 0.14639002 0.12910432 
H -2.73800172 -1.41982709 -0.67993552 
H -2.80393790 0.05978880 -1.64319558 
H -1.21728041 1.90789886 -0.80280949 
H 0.10096206 1.48911533 1.38416020 
H 0.74300866 2.73670509 0.30663676 
H 2.02121189 0.15700021 -0.36825163 
H 2.82474674 2.06595576 1.94309840 
H 3.86098281 0.80186304 1.20629668 
H 0.47598325 -1.84535216 -0.07940119 
H -2.42245502 -0.90493127 2.60846496 
H -1.77645801 0.55173045 1.83972908 
H -1.09288979 -0.01784115 3.36501266 
H -0.49843690 -2.71368085 3.22105949 
H 0.95477028 -1.70195976 3.15119574 
H 0.70696879 -2.98168447 1.95916951 
O 0.65004069 -0.02798350 -2.31800998 
O 0.28647037 1.30665192 -1.98238340 
O -0.48894000 -0.78433607 -1.97684355 
Vibrational frequencies (in cm-1) 
 16.0  36.3  60.9  79.4  97.5 117.9 126.9 145.9 176.1 200.0 248.4 262.5 288.1 317.5 
349.1 385.4 416.3 479.2 482.3 515.2 563.2 629.1 695.7 716.3 829.8 868.8 898.6 910.1 
939.9 958.6 967.6 994.0 1004.4 1008.1 1014.7 1022.3 1064.4 1086.7 1096.9 1115.8 1147.4 
1155.7 1183.8 1192.0 1222.6 1253.7 1271.5 1272.8 1277.6 1282.9 1284.9 1286.8 1288.6 
1295.6 1300.8 1330.2 1347.5 1366.6 1382.0 1392.5 1395.5 1401.2 1428.5 1843.0 1883.7 
2653.8 2667.3 2668.9 2670.2 2671.7 2674.3 2675.4 2677.7 2717.7 2730.3 2736.5 2754.3 
2776.5 2779.6 2779.9 2793.2  
 
 
name= MIN284 
energy (in kcal/mol)= -1.483383 
ZPE (in kcal/mol)= 143.063 
G (in kcal/mol)= 115.722 
222 
 
Geometry 
C -2.31313054 0.14757424 -0.63289421 
C -0.81452730 -0.08695164 -0.47760290 
C -0.00015041 1.24726782 -0.55859870 
C 1.34323204 1.22690670 0.18054119 
C 2.19774761 0.08972770 -0.28363595 
C 2.75600383 -0.79309678 0.54363226 
C -0.49142050 -1.00130562 0.65046322 
C -0.64320976 -0.74536559 1.95591122 
C -1.16951629 0.52665229 2.53015636 
C -0.27822720 -1.77657845 2.97663500 
H -2.53009836 0.77653767 -1.50675049 
H -2.75693997 0.61740572 0.24919243 
H -2.83225969 -0.80893935 -0.78953072 
H -0.61247301 2.12343379 -0.26607810 
H 1.16889200 1.19013679 1.27405347 
H 1.87867305 2.18355925 -0.00891510 
H 2.32078131 0.03318538 -1.36809059 
H 2.63632830 -0.77615032 1.61383598 
H 3.36966899 -1.61277947 0.20593923 
H -0.08400174 -1.96214874 0.31821936 
H -1.43644913 1.27184456 1.77104723 
H -0.43027506 0.99798618 3.19550332 
H -2.07118875 0.34266318 3.13365728 
H 0.42362321 -2.52673812 2.58617243 
H -1.17202999 -2.31797668 3.31999567 
H 0.19294391 -1.33078961 3.86283414 
O -0.28434529 0.27536200 -2.61923646 
O 0.29917152 1.40830842 -1.94339893 
O -0.33272972 -0.75097327 -1.66851692 
Vibrational frequencies (in cm-1) 
 35.9  45.9  57.9  69.1  81.8 105.4 127.9 139.4 147.2 202.3 240.8 255.7 298.0 326.2 
352.8 372.6 400.0 458.8 486.1 489.6 568.5 653.3 703.9 720.7 839.2 886.0 904.5 925.6 
956.1 970.2 978.6 993.3 1000.7 1009.0 1012.6 1028.0 1071.3 1086.3 1097.3 1113.2 1131.0 
1136.4 1168.4 1170.8 1213.4 1247.5 1265.0 1271.4 1278.9 1285.0 1285.5 1287.3 1290.7 
1305.8 1310.8 1331.0 1339.8 1362.3 1383.0 1392.2 1396.6 1404.3 1422.2 1850.7 1882.0 
2661.3 2666.8 2669.7 2669.8 2672.1 2674.1 2677.9 2682.8 2717.8 2735.8 2738.6 2752.9 
2777.5 2780.4 2780.5 2792.1  
 
 
name= MIN285 
energy (in kcal/mol)= -1.890515 
ZPE (in kcal/mol)= 143.537 
G (in kcal/mol)= 116.71 
Geometry 
C -2.00802898 -1.07081815 -0.64272103 
C -0.49270748 -0.91304711 -0.76550520 
C -0.06012940 0.59152534 -0.76083156 
C 1.15561878 0.95246248 0.09218503 
C 0.97710800 0.78032492 1.56227982 
C 0.97108639 -2.80672420 -0.08046095 
C 0.20014019 -1.77118080 0.24325953 
C 0.01691035 1.31480808 2.32869856 
C -1.09947298 2.16764011 1.82875831 
C 0.00023751 1.06835079 3.80440540 
H -2.52999447 -0.50336424 -1.42504688 
H -2.37137337 -0.73246870 0.33266227 
H -2.30254838 -2.12248571 -0.76218777 
H -0.91894093 1.26632803 -0.56927997 
H 1.43612758 2.00932921 -0.12516207 
H 2.02433827 0.35238199 -0.26186088 
H 1.75790721 0.16880080 2.02013249 
H 1.45124392 -3.44085335 0.64873887 
H 1.17963355 -3.10162400 -1.10024337 
H -0.00012858 -1.49351729 1.27898154 
223 
 
H -0.78418566 2.82148215 1.00333895 
H -1.50634376 2.82259920 2.61134549 
H -1.93519558 1.54861430 1.46946139 
H 0.79923498 0.39193109 4.13494805 
H -0.95246223 0.62496755 4.12489025 
H 0.12806907 2.00813778 4.36105540 
O 0.75627337 -0.40889409 -2.59185279 
O 0.26614732 0.83906425 -2.13155363 
O -0.18818915 -1.34668670 -2.10428014 
Vibrational frequencies (in cm-1) 
 29.0  40.3  57.3  89.6 122.7 128.3 162.6 168.9 205.9 224.5 237.5 259.2 293.4 323.2 
352.2 398.7 440.3 462.1 481.8 544.7 585.6 624.6 682.5 724.6 810.6 861.5 903.2 919.1 
950.7 973.8 990.6 999.4 1003.8 1017.9 1023.6 1052.4 1063.5 1090.3 1095.2 1113.4 1128.4 
1143.2 1188.2 1205.7 1240.8 1256.4 1266.8 1278.6 1281.8 1285.3 1287.3 1289.0 1289.4 
1294.2 1301.7 1314.5 1335.7 1360.2 1382.9 1386.7 1394.8 1398.5 1423.4 1853.4 1878.2 
2649.3 2667.6 2670.0 2670.5 2672.6 2675.4 2678.9 2686.1 2710.5 2734.4 2747.4 2749.9 
2776.8 2779.5 2780.4 2783.1  
 
 
name= MIN286 
energy (in kcal/mol)= -1.496946 
ZPE (in kcal/mol)= 143.173 
G (in kcal/mol)= 115.618 
Geometry 
C -2.92304455 0.39471702 -0.70082646 
C -1.42700855 0.09370815 -0.61483237 
C -0.55978322 1.39605711 -0.53322436 
C 0.48572774 1.46113442 0.58220625 
C 1.37567149 0.26491836 0.61701187 
C -0.91438363 -2.18832580 0.23372930 
C -1.17239543 -0.90359156 0.47059275 
C 1.83793388 -0.31367077 1.73325430 
C 1.52752059 0.17798893 3.10888143 
C 2.70389003 -1.52953661 1.66669162 
H -3.14688195 1.07302622 -1.53473285 
H -3.30012295 0.84313286 0.22327481 
H -3.49458348 -0.52702642 -0.88017085 
H -1.19963728 2.30640619 -0.51763105 
H -0.02164716 1.62624014 1.55367043 
H 1.11706308 2.36662317 0.42010720 
H 1.64061978 -0.12336812 -0.36766575 
H -0.74664422 -2.91282154 1.01571239 
H -0.83801182 -2.61117193 -0.75858598 
H -1.23609710 -0.50040190 1.48031922 
H 0.44482032 0.26402426 3.27541471 
H 1.96819886 1.17054941 3.28113340 
H 1.91663996 -0.48609078 3.89130771 
H 2.99406682 -1.78790495 0.63913449 
H 2.17901500 -2.40339489 2.07999739 
H 3.63026990 -1.39790370 2.24138494 
O 0.17373823 0.10317826 -2.22006151 
O 0.07515559 1.45843639 -1.80948720 
O -1.09269871 -0.44615892 -1.90589557 
Vibrational frequencies (in cm-1) 
 32.0  41.9  50.3  59.8  78.1 102.3 116.9 146.5 195.7 217.9 235.6 252.2 298.8 315.2 
320.4 408.7 431.9 473.1 503.1 525.1 570.9 609.6 692.9 727.0 831.8 859.6 882.1 946.3 
960.7 963.0 977.6 983.3 995.8 1007.6 1024.5 1046.5 1063.6 1089.4 1092.9 1113.0 1131.1 
1146.5 1180.7 1193.0 1231.0 1263.9 1273.4 1278.0 1281.3 1286.1 1288.1 1288.8 1290.5 
1292.9 1305.7 1310.9 1336.1 1375.1 1379.8 1386.7 1395.1 1400.3 1419.2 1849.4 1873.0 
2655.2 2669.4 2670.6 2671.6 2674.4 2676.6 2678.5 2680.2 2712.5 2730.0 2753.0 2757.1 
2778.3 2779.9 2780.0 2783.8  
 
 
name= MIN287 
energy (in kcal/mol)= -1.582643 
224 
 
ZPE (in kcal/mol)= 143.285 
G (in kcal/mol)= 115.947 
Geometry 
C -2.13971421 -0.95198074 -0.56644608 
C -0.62509028 -0.81695427 -0.73219133 
C -0.18190622 0.68355475 -0.76925730 
C 1.12792485 1.03094812 -0.06101704 
C 1.15974867 0.73921962 1.40027625 
C 0.93615498 -2.63250269 -0.04242597 
C 0.08480757 -1.66042857 0.27651848 
C 0.30378135 1.18586855 2.32907707 
C -0.88063981 2.04750362 2.04937972 
C 0.48556511 0.81659041 3.76724771 
H -2.67256093 -0.39144658 -1.34677071 
H -2.47589071 -0.59184665 0.41023540 
H -2.45031694 -2.00140085 -0.66141922 
H -1.00563644 1.36730696 -0.48191880 
H 1.34525394 2.11067343 -0.22995348 
H 1.95627989 0.49237258 -0.57575158 
H 2.00228576 0.10976856 1.69486764 
H 1.42942809 -3.25267732 0.69012827 
H 1.20273764 -2.88420948 -1.05998605 
H -0.16969825 -1.42496619 1.31112940 
H -0.68485878 2.77284140 1.24724528 
H -1.74608992 1.43826066 1.74902267 
H -1.19143537 2.62636384 2.92981426 
H 1.31586504 0.11610436 3.92716597 
H -0.41827291 0.34515911 4.17672510 
H 0.69701550 1.70643580 4.37768149 
O 0.48960104 -0.31195280 -2.65388270 
O -0.00925948 0.92117613 -2.16939513 
O -0.36183781 -1.28646859 -2.06709295 
Vibrational frequencies (in cm-1) 
 28.4  36.6  46.0  83.4  91.4 115.7 138.5 157.9 202.2 219.5 233.9 255.7 282.8 320.6 
352.1 396.3 435.2 459.5 476.5 543.7 585.5 621.8 677.2 722.4 809.1 863.5 898.7 920.9 
951.7 974.8 989.0 996.8 1002.4 1017.1 1022.4 1050.3 1060.4 1088.6 1094.1 1111.2 1124.3 
1142.7 1182.3 1205.4 1239.3 1257.1 1267.3 1278.9 1281.9 1285.3 1287.8 1289.1 1290.4 
1294.3 1301.5 1310.9 1338.1 1362.1 1382.7 1386.6 1394.8 1398.6 1422.9 1853.8 1878.3 
2649.4 2668.2 2670.2 2671.0 2673.1 2675.3 2679.7 2688.1 2711.3 2734.2 2748.1 2750.5 
2777.1 2779.7 2780.2 2783.1  
 
 
name= MIN288 
energy (in kcal/mol)= -1.415894 
ZPE (in kcal/mol)= 143.122 
G (in kcal/mol)= 115.135 
Geometry 
C -3.06249712 -0.60209197 -0.55670290 
C -1.53720365 -0.55430980 -0.54202761 
C -0.98337534 0.91076954 -0.61006367 
C -0.09702572 1.37363996 0.54440341 
C 1.16787805 0.59570867 0.68603856 
C -0.43187737 -2.56926339 0.40230886 
C -1.00415374 -1.38100411 0.58557725 
C 2.08730024 0.85677985 1.62515450 
C 1.93933194 1.96392482 2.61662056 
C 3.34052226 0.05279863 1.73406562 
H -3.48855096 -0.13920876 0.33956196 
H -3.42168503 -1.63971654 -0.59724374 
H -3.47072305 -0.08961986 -1.43812008 
H -1.81176285 1.63807456 -0.77164166 
H -0.67480427 1.34899318 1.49275845 
H 0.15609048 2.44792914 0.38248707 
H 1.30873207 -0.20372611 -0.04021634 
H -0.05953333 -3.18106774 1.20955779 
225 
 
H -0.28535631 -3.01835186 -0.57103180 
H -1.13670626 -0.94535705 1.57494517 
H 1.94079302 2.94350137 2.11541469 
H 2.74953339 1.98196720 3.35647490 
H 0.99621301 1.88394052 3.17462236 
H 4.23020253 0.68724780 1.61046912 
H 3.40289202 -0.74002047 0.97666156 
H 3.41667084 -0.43240552 2.71722913 
O 0.04984847 -0.40233828 -2.13017725 
O -0.25920634 0.95655307 -1.83950578 
O -1.13844695 -1.09701613 -1.81366373 
Vibrational frequencies (in cm-1) 
 15.9  40.1  56.2  63.8  70.1 105.6 128.1 142.9 197.5 206.3 230.8 244.4 293.4 312.3 
323.9 403.7 430.7 478.2 491.1 536.3 578.5 611.9 693.6 730.6 814.3 840.1 878.6 945.7 
960.9 966.8 980.0 985.3 998.2 1006.7 1023.5 1054.5 1066.9 1084.1 1094.4 1113.9 1138.2 
1153.6 1186.9 1198.8 1234.8 1268.0 1270.6 1275.2 1281.9 1284.8 1288.0 1288.4 1290.3 
1291.8 1303.3 1315.5 1335.8 1375.7 1380.1 1386.7 1395.7 1400.6 1419.2 1848.9 1868.2 
2651.5 2669.0 2669.8 2672.5 2673.6 2675.5 2676.8 2678.5 2711.1 2726.0 2753.1 2757.1 
2778.0 2779.7 2779.9 2782.8  
 
 
name= MIN289 
energy (in kcal/mol)= -1.329567 
ZPE (in kcal/mol)= 143.049 
G (in kcal/mol)= 115.601 
Geometry 
C -2.30683227 -0.11374664 -0.64982359 
C -0.78169252 -0.22506607 -0.65980290 
C -0.10107365 1.18062980 -0.68377683 
C 1.37806967 1.18679959 -0.29796960 
C 1.61799128 1.14117743 1.17318769 
C 2.65809224 0.49937919 1.70664468 
C -0.24589471 -1.18036777 0.34792558 
C -0.46430401 -1.15992133 1.66917784 
C -1.30110379 -0.15424572 2.38738760 
C 0.15056477 -2.19410641 2.55778674 
H -2.65656861 0.45175531 -1.52552879 
H -2.69108266 0.37412392 0.24776049 
H -2.76320157 -1.11096823 -0.71040088 
H -0.68812529 1.96258499 -0.16898003 
H 1.84871651 2.10797000 -0.71588022 
H 1.89325665 0.34757390 -0.81689906 
H 0.89742663 1.68038657 1.78560655 
H 2.86118170 0.46781470 2.76423173 
H 3.38471089 -0.04989352 1.12821031 
H 0.38215732 -1.95836181 -0.09611440 
H -1.33029519 0.81723725 1.87766684 
H -0.93630146 0.03413525 3.40692962 
H -2.33865050 -0.51152589 2.47968258 
H 0.97494114 -1.75945815 3.14395523 
H 0.56796728 -3.04270729 1.99985855 
H -0.57951629 -2.60289240 3.26934575 
O 0.16216111 0.28978920 -2.70979182 
O -0.20476429 1.49678804 -2.07352168 
O -0.46603742 -0.76198453 -1.96252527 
Vibrational frequencies (in cm-1) 
 24.2  49.2  58.9  76.5  92.7  97.2 127.0 143.3 165.6 197.8 219.1 260.5 305.9 337.3 
345.2 362.0 415.2 457.5 486.4 491.7 553.3 594.1 704.9 723.1 831.0 896.4 905.5 935.6 
957.3 972.0 976.2 992.4 1003.3 1017.8 1019.8 1024.5 1083.0 1085.2 1093.5 1114.4 1128.1 
1145.1 1173.7 1186.5 1226.2 1247.0 1263.2 1274.4 1278.3 1285.0 1287.9 1289.3 1291.9 
1296.0 1301.9 1324.4 1332.8 1359.5 1380.1 1393.0 1394.7 1401.8 1420.3 1844.2 1878.2 
2648.1 2667.2 2669.7 2671.3 2671.7 2675.8 2680.7 2699.0 2717.4 2730.5 2742.8 2760.4 
2777.0 2779.7 2781.8 2790.8  
 
 
226 
 
name= MIN290 
energy (in kcal/mol)= -1.480399 
ZPE (in kcal/mol)= 143.206 
G (in kcal/mol)= 115.25 
Geometry 
C -2.66284891 -1.37011733 -0.11942070 
C -1.13730659 -1.36491045 -0.12003231 
C -0.54822772 0.08840326 -0.12035394 
C 0.54525207 0.33721265 0.91724673 
C 0.87521514 1.80361995 0.96906415 
C 0.32348001 -3.17743663 0.75663215 
C -0.59489258 -2.23716089 0.96876487 
C 1.50057640 2.38684985 -0.06167887 
C 1.84570425 3.82938253 -0.16809409 
C 0.43211752 2.51239262 2.20409430 
H -3.07110844 -0.92065169 0.79132171 
H -3.05377584 -2.39424285 -0.19204471 
H -3.06083816 -0.81801465 -0.98274816 
H -1.34188204 0.86333449 -0.07258479 
H 1.44940579 -0.25498934 0.65743119 
H 0.22990271 -0.03697434 1.91052972 
H 1.79314811 1.79665213 -0.93479329 
H 0.70798036 -3.82206572 1.53177270 
H 0.75752973 -3.37905666 -0.21458367 
H -1.02663323 -2.05580978 1.95176309 
H 1.45416773 4.43561633 0.65760225 
H 1.44342408 4.25857815 -1.09872243 
H 2.93641352 3.97069962 -0.19062463 
H -0.62612883 2.80208971 2.12888240 
H 0.53915021 1.88774579 3.10093383 
H 1.00819374 3.42861745 2.39188530 
O 0.34962449 -1.09199362 -1.80409976 
O -0.01437408 0.22838286 -1.43735034 
O -0.76693769 -1.87379569 -1.41255664 
Vibrational frequencies (in cm-1) 
 25.0  45.7  52.1  62.0  64.4  70.5 107.5 163.7 199.5 216.7 237.7 256.7 284.9 300.1 
342.7 373.1 426.9 464.1 522.7 562.3 595.6 599.6 687.0 714.5 855.7 882.0 900.9 918.2 
939.8 962.5 976.9 986.6 1009.0 1030.4 1050.3 1061.7 1067.5 1086.0 1096.3 1097.8 1138.8 
1155.4 1165.1 1196.5 1241.3 1252.2 1268.9 1273.6 1279.2 1282.0 1286.1 1287.8 1288.8 
1291.9 1300.1 1318.3 1338.5 1363.0 1382.5 1386.4 1395.6 1401.1 1407.9 1849.9 1877.8 
2658.6 2669.2 2669.5 2670.8 2673.0 2673.2 2678.3 2686.1 2709.7 2740.5 2744.6 2756.6 
2778.3 2778.6 2779.8 2782.1  
 
 
name= MIN291 
energy (in kcal/mol)= -3.25344 
ZPE (in kcal/mol)= 145.038 
G (in kcal/mol)= 118.998 
Geometry 
C -3.04457600 -0.81419002 -0.88741432 
C -1.55178854 -0.86336395 -0.84204338 
C 0.54849781 1.57190235 -0.73669007 
C 1.71650009 0.95424973 0.02157631 
C 1.37036380 -0.19034769 0.99769270 
C 0.63391256 -1.38029892 0.33684622 
C -0.84333339 -1.24534326 0.22628642 
C 0.67994795 0.32767359 2.23462948 
C -0.53762704 0.87323513 2.26942689 
C 1.49089863 0.19777072 3.48774526 
H -3.41788233 -0.36569465 -1.82189409 
H -3.45168419 -0.21961838 -0.05736228 
H -3.47393262 -1.82475435 -0.81945382 
H 0.67736348 2.66053782 -0.89309227 
H 2.24223933 1.74681857 0.59313628 
H 2.45721583 0.57992385 -0.71688176 
227 
 
H 2.36930980 -0.61122669 1.31415095 
H 0.85232208 -2.29096175 0.94195481 
H 1.09961158 -1.58657954 -0.64848065 
H -1.37342580 -1.51333058 1.14335302 
H -0.42343107 1.39814977 -0.24462580 
H -1.17652353 0.98729185 1.40946657 
H -0.99851136 1.24303283 3.16989005 
H 2.44703839 0.73210182 3.40331761 
H 1.71571089 -0.85554272 3.70615282 
H 0.97425699 0.60321624 4.36759800 
O 0.28370183 -0.25588278 -2.12171538 
O 0.48545319 1.11030893 -2.08258971 
O -1.10652881 -0.49816892 -2.08689572 
Vibrational frequencies (in cm-1) 
 37.6  46.0  57.7 101.3 110.8 117.9 182.9 211.9 226.6 274.5 307.5 317.9 331.5 363.2 
405.1 449.5 495.8 528.9 540.6 575.3 627.1 630.2 680.7 809.7 820.9 869.3 900.0 920.8 
954.2 967.5 985.6 1015.0 1031.2 1041.9 1048.8 1062.7 1064.1 1077.6 1092.8 1118.2 1166.1 
1194.0 1219.1 1229.4 1238.5 1250.7 1274.2 1275.9 1278.8 1289.1 1293.6 1300.2 1310.8 
1312.7 1319.1 1335.4 1348.9 1381.0 1386.1 1387.2 1397.0 1404.2 1409.3 1869.0 1889.7 
2637.8 2649.6 2658.1 2666.8 2669.4 2669.7 2673.4 2675.4 2710.5 2719.6 2731.4 2736.5 
2753.1 2775.9 2778.9 2788.8  
 
 
name= MIN292 
energy (in kcal/mol)= -1.464771 
ZPE (in kcal/mol)= 143.263 
G (in kcal/mol)= 115.877 
Geometry 
C -2.33573867 -0.59702437 -0.57579843 
C -0.82233290 -0.57645617 -0.80402408 
C -0.23572510 0.85605866 -0.57820149 
C 1.18646985 0.93675620 -0.01943795 
C 1.36830553 0.24655726 1.28856976 
C 0.62868868 -2.58834582 -0.55782060 
C -0.16497038 -1.66510576 -0.01983082 
C 0.77354904 0.57273866 2.44366269 
C -0.18822448 1.70005053 2.60917330 
C 1.03663294 -0.22039329 3.68394272 
H -2.83640595 0.15251578 -1.20420915 
H -2.59480417 -0.40217097 0.46855226 
H -2.75767051 -1.57316039 -0.85052962 
H -0.93719412 1.51278993 -0.02651184 
H 1.47507789 2.00813572 0.06840140 
H 1.88713539 0.51657939 -0.77629315 
H 2.06777711 -0.59023446 1.24746206 
H 1.08449777 -3.38321201 0.01211152 
H 0.88134722 -2.62048745 -1.60892242 
H -0.40607919 -1.65267057 1.04440758 
H -1.22250606 1.35951260 2.45546235 
H 0.00153713 2.51874854 1.90136079 
H -0.14141207 2.13554078 3.61699989 
H 1.56510749 0.38430942 4.43464252 
H 1.65408120 -1.10943669 3.49798355 
H 0.10074738 -0.56802678 4.14231661 
O 0.15234554 0.26830690 -2.69343919 
O -0.22649416 1.38166533 -1.90843978 
O -0.65974887 -0.80137437 -2.21541775 
Vibrational frequencies (in cm-1) 
 26.8  33.4  63.9  86.3  88.0  98.5 117.2 159.5 197.5 215.3 244.2 264.6 275.7 320.1 
356.4 395.9 433.8 457.2 480.7 543.7 583.7 616.2 674.6 721.7 813.9 869.1 903.6 924.2 
954.9 976.2 989.1 994.4 1002.5 1017.3 1021.4 1051.5 1058.6 1085.4 1093.7 1110.6 1122.5 
1142.5 1175.9 1200.9 1238.6 1253.6 1269.3 1278.2 1281.3 1284.8 1288.0 1288.9 1291.2 
1293.2 1305.4 1309.9 1340.5 1360.4 1381.4 1386.6 1395.1 1399.2 1420.4 1853.6 1877.8 
2650.7 2669.8 2670.3 2671.2 2673.8 2675.2 2680.8 2691.0 2711.8 2735.5 2749.5 2751.6 
2777.9 2780.1 2780.4 2783.4  
228 
 
 
 
name= MIN293 
energy (in kcal/mol)= -1.47801 
ZPE (in kcal/mol)= 143.277 
G (in kcal/mol)= 115.978 
Geometry 
C -2.19649584 -0.94121249 -0.41716811 
C -0.72632670 -0.69341518 -0.76065220 
C -0.34445169 0.81364750 -0.58168166 
C 1.06176338 1.10810804 -0.05687265 
C 1.37821581 0.49412158 1.26380820 
C 1.05476496 -2.43125128 -0.63132778 
C 0.15113903 -1.65909931 -0.03221377 
C 0.71613956 0.68746160 2.41226338 
C 1.15389428 -0.00031595 3.66606554 
C -0.48911376 1.55334773 2.55804506 
H -2.48370274 -1.97446710 -0.65469625 
H -2.85302180 -0.28642705 -1.00677037 
H -2.40181391 -0.77268536 0.64379941 
H -1.12214023 1.37762910 -0.02910220 
H 1.19713778 2.21199108 -0.00192089 
H 1.79807047 0.77048949 -0.82167778 
H 2.25389237 -0.15740909 1.24027038 
H 1.67319649 -3.13992585 -0.10252281 
H 1.24250335 -2.41512754 -1.69634990 
H -0.02106658 -1.69213080 1.04467050 
H 1.99393020 -0.68883992 3.50424515 
H 0.33572151 -0.58713606 4.10574056 
H 1.47913379 0.72798160 4.42268986 
H -1.40476276 0.99457729 2.31435708 
H -0.60912368 1.92847106 3.58352937 
H -0.44890895 2.43360479 1.90133287 
O 0.03492831 0.23160964 -2.70315247 
O -0.43740491 1.31101419 -1.91962608 
O -0.64265644 -0.90541729 -2.18151831 
Vibrational frequencies (in cm-1) 
 27.0  35.9  56.2  85.0  90.8 109.5 132.4 160.2 200.3 218.0 237.6 257.6 276.4 321.6 
353.7 395.8 433.0 459.0 477.4 545.6 585.2 619.9 674.7 721.5 810.7 865.6 899.2 922.5 
952.3 975.1 988.7 993.6 1002.1 1017.2 1021.9 1050.7 1059.3 1087.6 1093.7 1111.0 1123.7 
1142.9 1179.8 1203.1 1239.3 1255.3 1268.1 1279.0 1281.9 1285.7 1288.1 1289.0 1290.9 
1293.9 1303.1 1310.0 1340.3 1361.7 1382.1 1386.4 1395.0 1398.8 1421.7 1853.4 1877.9 
2650.1 2668.8 2670.2 2671.3 2673.5 2675.3 2680.1 2689.3 2711.9 2734.8 2749.2 2751.8 
2777.5 2780.0 2780.3 2783.3  
 
 
name= MIN294 
energy (in kcal/mol)= -1.350074 
ZPE (in kcal/mol)= 143.267 
G (in kcal/mol)= 115.929 
Geometry 
C -2.24957068 -0.87872580 -0.39928147 
C -0.76617140 -0.69559212 -0.72829256 
C -0.33849645 0.80401392 -0.60484604 
C 1.08701589 1.07386968 -0.12037810 
C 1.41690613 0.49647611 1.21333481 
C 0.92876506 -2.50793271 -0.49419438 
C 0.06417554 -1.65869646 0.05613693 
C 0.79089666 0.75232961 2.36975190 
C 1.24050380 0.09852990 3.63742837 
C -0.38415425 1.65934058 2.51183795 
H -2.87290028 -0.22353454 -1.02351480 
H -2.46523314 -0.66424885 0.65107000 
H -2.56964550 -1.90924479 -0.60441215 
H -1.08773595 1.40872743 -0.05654014 
229 
 
H 1.25544274 2.17453281 -0.10686921 
H 1.79576628 0.68865409 -0.88891873 
H 2.27052467 -0.18378632 1.19213768 
H 1.51136158 -3.21395205 0.07722450 
H 1.11788781 -2.56321859 -1.55761460 
H -0.10958682 -1.62057552 1.13271147 
H 0.41734093 -0.44684318 4.11908444 
H 1.60624336 0.84433263 4.35763857 
H 2.05577625 -0.62037710 3.48100359 
H -0.33346651 2.51416046 1.82303954 
H -0.46854738 2.07388729 3.52559477 
H -1.32148893 1.12047301 2.30920500 
O 0.00962021 0.14559097 -2.70727418 
O -0.44532895 1.25534594 -1.95806981 
O -0.66619872 -0.97121922 -2.13677789 
Vibrational frequencies (in cm-1) 
 26.6  34.6  56.3  84.8  91.4 108.4 132.6 159.9 199.4 215.5 237.5 257.6 275.7 320.0 
353.7 395.6 433.2 457.8 477.0 544.0 586.5 619.3 674.7 721.8 811.2 867.8 899.1 923.0 
954.1 975.6 988.7 993.2 1002.1 1017.2 1021.9 1050.4 1058.9 1087.3 1093.7 1110.6 1122.6 
1142.8 1177.6 1204.0 1238.8 1255.7 1268.7 1279.1 1282.0 1285.7 1288.0 1289.0 1291.1 
1294.0 1303.1 1309.6 1340.2 1362.5 1382.2 1386.5 1395.0 1398.8 1421.8 1853.8 1877.9 
2649.9 2668.9 2670.0 2671.3 2673.5 2675.2 2680.5 2690.2 2711.9 2734.5 2749.1 2751.6 
2777.5 2780.0 2780.2 2783.3  
 
 
name= MIN295 
energy (in kcal/mol)= -1.428178 
ZPE (in kcal/mol)= 143.451 
G (in kcal/mol)= 116.79 
Geometry 
C -2.67566765 -0.75812823 -1.09308385 
C -1.17189034 -0.60003801 -0.93729687 
C -0.71983542 0.90168000 -0.94601818 
C -0.19196204 1.44819887 0.37856168 
C 1.14392567 0.90535644 0.76105189 
C -1.19912721 -1.70101518 1.31757407 
C -0.57608257 -1.39591235 0.18123101 
C 1.52111110 0.66774320 2.02463260 
C 2.89196162 0.17087146 2.34754614 
C 0.61985504 0.86763582 3.19921946 
H -3.03008157 -0.32745766 -2.04002642 
H -3.21522864 -0.26725353 -0.27458578 
H -2.96678406 -1.81761890 -1.09484494 
H -1.53882712 1.55195498 -1.33139857 
H -0.95028105 1.25851454 1.16745394 
H -0.10786666 2.55717153 0.30526448 
H 1.82059643 0.73969887 -0.07726671 
H -0.73682372 -2.28684975 2.09873276 
H -2.20521411 -1.40244552 1.56183982 
H 0.44933932 -1.72195393 -0.01980959 
H 3.51294731 0.02403222 1.45391477 
H 2.85135811 -0.79169705 2.87639185 
H 3.42490495 0.88035130 2.99713049 
H 1.11692978 0.66374903 4.15564001 
H -0.25305708 0.19871004 3.14197979 
H 0.24293168 1.89853859 3.24818409 
O 0.61216158 -0.37988324 -2.27066958 
O 0.27404979 0.97707844 -1.96670889 
O -0.60905411 -1.07380568 -2.17862325 
Vibrational frequencies (in cm-1) 
 36.2  52.0  57.1  97.4 117.0 127.5 140.8 171.5 212.0 213.5 238.0 247.6 264.0 297.6 
376.0 403.3 434.7 455.6 481.2 509.7 597.4 627.9 686.1 728.6 799.0 855.6 880.7 933.6 
955.6 966.9 980.7 987.6 1000.4 1002.8 1024.8 1049.9 1061.9 1089.6 1095.2 1115.6 1145.8 
1164.6 1200.1 1210.0 1230.0 1256.7 1269.6 1279.1 1281.9 1285.6 1287.9 1288.5 1290.5 
1292.8 1303.5 1316.2 1352.2 1377.3 1381.4 1388.8 1400.3 1402.1 1414.3 1856.7 1870.0 
230 
 
2654.3 2665.7 2669.4 2672.3 2673.6 2673.9 2675.4 2677.0 2712.9 2728.9 2744.9 2754.2 
2777.2 2779.3 2780.0 2787.6  
 
 
name= MIN296 
energy (in kcal/mol)= -1.577278 
ZPE (in kcal/mol)= 143.685 
G (in kcal/mol)= 119.443 
Geometry 
C -2.34285647 -0.27742005 0.20207132 
C -0.84165242 -0.27739995 0.20459295 
C -0.17888814 1.14152698 0.20730659 
C 1.30308054 0.86317651 0.57339812 
C 1.32952166 -0.67622687 0.80976906 
C 1.11106764 -1.28808473 -0.56484746 
C -0.16512563 -1.04915170 -0.92339926 
C -0.09674514 -0.92263670 1.46184586 
C -0.31621617 -0.18860001 2.78193654 
C -0.41518856 -2.40025769 1.65235972 
H -2.75564042 0.16486198 1.11754104 
H -2.74450496 -1.29676743 0.12700586 
H -2.74096569 0.29633452 -0.64684399 
H -0.67360790 1.82461632 0.93216594 
H 1.61091760 1.41604508 1.47123479 
H 1.98974343 1.17705880 -0.22513826 
H 2.17972671 -1.04454634 1.37991293 
H 1.88466912 -1.80748420 -1.08564453 
H 1.59450878 0.49791888 -2.17696752 
H -0.69125587 -1.32430623 -1.81277089 
H 0.57930904 0.35238075 3.10720970 
H -0.57386931 -0.87534773 3.59777961 
H -1.13630851 0.53514488 2.71865052 
H 0.23978918 -2.85090508 2.40697013 
H -0.28773597 -2.98189034 0.73133403 
H -1.45264187 -2.54063940 1.97790262 
O -0.16267705 1.15044465 -2.12880849 
O -0.34580382 1.89546448 -0.97211482 
O 1.15578760 1.29866626 -2.56681355 
Vibrational frequencies (in cm-1) 
-108.6  74.5 121.8 141.5 149.5 175.4 199.2 208.3 234.5 261.9 312.8 344.7 366.9 398.7 
407.7 435.1 474.7 510.8 539.6 571.3 622.9 668.4 706.9 762.0 823.6 835.0 876.4 890.9 
946.7 967.8 971.5 996.6 1006.7 1012.8 1019.7 1024.9 1035.3 1066.1 1101.3 1105.7 1124.8 
1133.1 1165.8 1175.7 1200.4 1221.3 1231.0 1254.9 1263.7 1280.0 1288.4 1289.8 1293.2 
1297.1 1299.2 1300.5 1309.2 1323.4 1340.2 1350.9 1353.8 1399.1 1409.4 1425.2 1760.5 
2667.5 2669.1 2672.4 2673.0 2674.5 2676.3 2680.1 2687.9 2754.3 2756.6 2779.4 2779.8 
2780.9 2781.7 2793.7 2821.3  
 
 
name= MIN297 
energy (in kcal/mol)= -0.912757 
ZPE (in kcal/mol)= 143.041 
G (in kcal/mol)= 114.824 
Geometry 
C -3.10305404 -0.83703230 0.18487035 
C -1.59609028 -0.63162718 0.01255758 
C -1.22238141 0.88197566 -0.10226264 
C 0.06854392 1.31660949 0.59232684 
C 1.27822426 0.55476046 0.16547839 
C -0.05317493 -2.40649720 0.84432684 
C -0.85019298 -1.36680022 1.08009023 
C 2.50269879 0.76027853 0.66865074 
C 3.67505209 -0.03377717 0.19348323 
C 2.78868904 1.77759363 1.72277775 
H -3.35580708 -1.90498545 0.12869361 
H -3.66032362 -0.33952618 -0.62084981 
231 
 
H -3.46503489 -0.45805122 1.14391088 
H -2.06786116 1.53900258 0.19885195 
H -0.05888211 1.24459136 1.69374914 
H 0.23032901 2.39975325 0.38260661 
H 1.11192409 -0.19959669 -0.60268661 
H 0.47067219 -2.94035945 1.62302611 
H 0.14375934 -2.79839692 -0.14434390 
H -1.02769089 -0.98836769 2.08641829 
H 3.40651205 -0.76110500 -0.58497582 
H 4.13264089 -0.59804669 1.01779444 
H 4.45027933 0.61960595 -0.23129575 
H 3.84771166 1.80493378 2.00840204 
H 2.21314779 1.57640505 2.63737168 
H 2.52105434 2.78851558 1.38251260 
O -0.60722813 -0.14368136 -1.99676900 
O -1.13739523 1.07321663 -1.51223654 
O -1.30942898 -1.16479849 -1.28980709 
Vibrational frequencies (in cm-1) 
-13.6  41.8  43.9  56.9  75.8 102.8 126.5 150.7 189.8 211.7 227.8 241.3 278.6 308.3 
320.9 406.8 424.7 475.5 488.2 513.2 578.8 613.5 685.1 731.9 824.5 857.6 891.4 953.6 
962.7 969.6 979.1 985.7 996.7 1007.0 1024.5 1048.7 1059.8 1082.4 1095.3 1113.4 1133.1 
1138.5 1175.8 1199.4 1232.0 1265.4 1273.0 1275.2 1282.2 1286.6 1288.4 1288.9 1291.1 
1291.4 1303.4 1308.5 1339.7 1373.9 1383.3 1386.5 1395.1 1400.2 1429.0 1853.2 1870.5 
2652.7 2669.4 2670.2 2672.7 2674.3 2677.0 2681.1 2682.9 2711.3 2726.1 2752.2 2756.6 
2778.4 2780.0 2780.2 2782.8  
 
 
name= MIN298 
energy (in kcal/mol)= -1.080771 
ZPE (in kcal/mol)= 143.252 
G (in kcal/mol)= 115.615 
Geometry 
C -2.01814227 -1.15610115 -0.31076212 
C -0.57092392 -0.85120064 -0.69206614 
C -0.29711240 0.68973577 -0.65419792 
C 1.08265949 1.13372076 -0.16081426 
C 1.41112542 0.71640272 1.23186844 
C 1.26474433 -2.52360695 -0.45218542 
C 0.37191103 -1.70107173 0.09389059 
C 0.71386069 0.99968099 2.34020173 
C 1.19004362 0.52801238 3.67751063 
C -0.56419448 1.76730348 2.36633451 
H -2.23426505 -0.89352941 0.72915167 
H -2.23661271 -2.22512515 -0.43754012 
H -2.71997170 -0.61001673 -0.95576007 
H -1.11615642 1.22843104 -0.13880236 
H 1.15412263 2.24160568 -0.24846390 
H 1.84907260 0.74383281 -0.86973370 
H 2.33783999 0.14314836 1.30226773 
H 1.92717974 -3.14702971 0.12949813 
H 1.40684553 -2.64121961 -1.51774854 
H 0.25677115 -1.59969537 1.17493159 
H 0.42174464 -0.06833699 4.18821140 
H 1.43266500 1.37887514 4.33052167 
H 2.09326762 -0.09311638 3.61507838 
H -0.73709603 2.25526937 3.33508428 
H -1.42316710 1.10363865 2.18712826 
H -0.58811650 2.55899366 1.60411115 
O -0.88149495 -0.01719026 -2.74116954 
O -0.32646066 1.09124373 -2.03095599 
O -0.37848391 -1.15549312 -2.08427131 
Vibrational frequencies (in cm-1) 
 24.7  29.9  42.5  78.8  89.4 116.8 137.0 163.7 206.5 224.6 237.4 241.3 275.1 297.2 
344.4 402.7 426.8 466.0 475.6 526.5 582.7 622.0 672.6 710.0 802.0 877.9 896.3 922.4 
962.0 976.8 989.2 993.4 1004.8 1017.3 1022.0 1059.8 1062.2 1093.2 1110.7 1115.9 1123.9 
232 
 
1152.2 1161.9 1196.4 1229.4 1257.6 1274.0 1278.9 1282.5 1285.7 1288.2 1289.0 1292.5 
1295.0 1303.7 1329.4 1346.0 1362.3 1382.6 1389.9 1398.3 1401.3 1422.3 1853.6 1878.0 
2649.6 2668.2 2670.0 2670.9 2673.3 2675.5 2679.4 2682.7 2709.5 2734.8 2747.8 2749.6 
2777.3 2780.0 2780.3 2782.7  
 
 
name= MIN299 
energy (in kcal/mol)= -0.942802 
ZPE (in kcal/mol)= 143.22 
G (in kcal/mol)= 115.668 
Geometry 
C -2.70003784 -0.49220313 -1.10057405 
C -1.19047518 -0.52845630 -0.89750989 
C -0.51765559 0.86989570 -1.10791758 
C 0.01498388 1.59589689 0.12477834 
C 0.98104680 0.80125956 0.93626390 
C -0.21694435 -2.38085350 0.44191855 
C -0.85191003 -1.21127250 0.39034652 
C 1.17777651 0.99264584 2.24793726 
C 0.45387806 2.03620252 3.03523167 
C 2.14169564 0.15737028 3.02385223 
H -3.13762790 -1.49430147 -0.98891349 
H -2.96572342 -0.13821407 -2.10551368 
H -3.18434676 0.16259587 -0.36717731 
H -1.20685709 1.54259767 -1.67215036 
H -0.84605316 1.93146447 0.74030909 
H 0.52441267 2.53048712 -0.21125912 
H 1.53700502 0.04951742 0.37559303 
H 0.01787834 -2.89123146 1.36284493 
H 0.12347945 -2.91629809 -0.43492075 
H -1.18109231 -0.68516994 1.28543535 
H 0.78264611 2.08124782 4.08105203 
H -0.62937348 1.84987470 3.04823571 
H 0.61066199 3.03726646 2.60802156 
H 1.63525606 -0.36449892 3.84859605 
H 2.93761717 0.77398521 3.46452441 
H 2.62995467 -0.61025147 2.40872022 
O 0.65858181 -0.79273305 -2.12722703 
O 0.54531691 0.63060362 -2.03073244 
O -0.66592716 -1.25912470 -2.02164826 
Vibrational frequencies (in cm-1) 
 29.0  34.7  57.6  68.8  83.6 112.7 121.6 141.6 196.0 214.3 234.0 247.4 271.0 318.4 
339.1 401.0 418.2 480.2 495.4 554.4 572.0 608.0 696.9 725.8 807.6 850.7 882.1 942.0 
958.6 962.6 978.7 988.5 998.5 1006.3 1023.2 1054.8 1068.1 1094.0 1096.9 1113.7 1137.0 
1165.1 1193.6 1205.1 1236.7 1269.6 1270.5 1278.0 1282.0 1284.1 1288.0 1288.5 1289.6 
1292.4 1300.5 1320.7 1335.2 1374.3 1381.7 1388.5 1397.4 1400.5 1411.1 1847.1 1867.8 
2653.2 2667.4 2670.0 2671.3 2672.8 2673.4 2676.7 2677.1 2710.6 2726.9 2753.1 2757.4 
2778.3 2779.5 2780.0 2782.8  
 
 
name= MIN300 
energy (in kcal/mol)= -0.708225 
ZPE (in kcal/mol)= 143.028 
G (in kcal/mol)= 115.583 
Geometry 
C -1.98425739 0.71681450 -1.11944398 
C -0.65617301 0.03921367 -0.77817551 
C 0.50130509 1.07698049 -0.64576790 
C 1.79669509 0.52821793 -0.04787608 
C 1.74162012 0.30617293 1.42551947 
C 2.35666897 -0.72063484 2.01359424 
C -0.77183007 -0.95684449 0.32123091 
C -1.20993722 -0.72284593 1.56517919 
C -1.29014688 -1.83005206 2.56729004 
C -1.65129246 0.60460873 2.08608685 
233 
 
H -2.74793143 -0.03929599 -1.34819917 
H -1.87931546 1.34478436 -2.01557696 
H -2.36537088 1.33807966 -0.30717886 
H 0.18616825 2.03710033 -0.19920291 
H 2.62322212 1.24003281 -0.27976241 
H 2.07179126 -0.40818623 -0.58495533 
H 1.17952527 1.04522923 1.99353446 
H 2.34618021 -0.89350520 3.07678331 
H 2.91310528 -1.47335600 1.47662034 
H -0.45952402 -1.96196958 0.02307139 
H -2.27196334 -1.85534328 3.06010146 
H -0.53048256 -1.70152807 3.35293207 
H -1.12592209 -2.82103173 2.12368321 
H -1.18568108 1.44712891 1.55928736 
H -1.41422255 0.72763997 3.15231566 
H -2.74248622 0.71521855 1.98690621 
O 0.70905241 0.09759246 -2.64927992 
O 0.73352131 1.36791914 -2.02432991 
O -0.28237133 -0.68895084 -1.96430225 
Vibrational frequencies (in cm-1) 
 25.0  56.4  61.7  79.5  85.2  95.2 123.9 139.6 155.5 192.9 212.8 252.6 307.5 332.9 
341.5 361.5 413.3 453.9 486.5 489.9 553.2 595.7 708.1 723.6 827.9 903.7 908.6 939.7 
960.2 972.4 980.0 992.6 1006.6 1017.0 1021.2 1024.8 1082.8 1087.5 1093.5 1114.4 1129.5 
1143.3 1169.2 1186.7 1225.2 1249.0 1263.2 1273.6 1279.1 1285.2 1288.1 1288.9 1291.2 
1294.3 1302.0 1328.4 1331.9 1362.7 1379.9 1393.7 1395.6 1403.0 1419.3 1843.7 1877.8 
2647.7 2667.1 2669.9 2670.7 2671.9 2675.2 2681.4 2699.8 2717.5 2729.9 2742.7 2760.8 
2777.1 2780.0 2782.0 2790.8  
 
 
name= MIN301 
energy (in kcal/mol)= -0.355469 
ZPE (in kcal/mol)= 142.977 
G (in kcal/mol)= 115.643 
Geometry 
C -1.43628010 -0.47772936 -1.02420350 
C 0.08450844 -0.49702199 -1.01019580 
C 0.70383811 0.94033572 -1.06870664 
C 1.68249299 1.30770318 0.02943488 
C -0.51581565 -0.38605553 1.95066971 
C 0.44766014 -1.12313064 1.47237166 
C 0.67781510 -1.45001006 0.03405791 
C -1.46711314 0.35022098 2.46450832 
C -1.30328062 1.81987731 2.67337162 
C -2.77758684 -0.23858613 2.87239114 
H -1.82179310 0.05729890 -1.90271586 
H -1.83968863 0.00650189 -0.12554926 
H -1.85057359 -1.49331967 -1.06037519 
H -0.08880808 1.71362628 -1.17590889 
H 2.11554525 2.30017567 -0.15272133 
H 2.51915833 0.60068097 0.08767980 
H 1.19691506 1.32908510 1.01318339 
H 1.77134731 -1.53938413 -0.16101937 
H 1.17120394 -1.58681752 2.15351772 
H 0.27343822 -2.47191854 -0.16327041 
H -2.06181285 2.38709033 2.11541106 
H -0.31901546 2.18542912 2.35030060 
H -1.41232077 2.08274443 3.73539605 
H -2.96815879 -0.07594027 3.94289279 
H -2.82169170 -1.32266454 2.69730088 
H -3.60955049 0.21669496 2.31733770 
O 1.64351317 -0.38275992 -2.63806904 
O 1.37906712 0.97879626 -2.33107131 
O 0.44247414 -1.04344090 -2.30014597 
Vibrational frequencies (in cm-1) 
234 
 
 26.4  46.5  69.4  75.7  83.6 111.4 123.7 159.7 195.9 198.3 243.1 253.9 295.9 307.1 
317.1 351.9 415.0 455.4 463.2 515.8 594.9 623.5 675.6 706.5 806.9 830.8 869.0 879.1 
949.9 965.2 979.4 983.9 994.4 1009.7 1012.8 1041.5 1071.0 1109.7 1120.8 1142.1 1155.1 
1177.9 1190.6 1227.3 1264.2 1271.2 1274.3 1280.4 1282.0 1284.7 1285.0 1285.5 1289.8 
1292.2 1293.3 1298.3 1308.2 1322.4 1374.8 1390.9 1393.1 1395.5 1401.1 1598.1 2312.1 
2645.7 2666.8 2668.8 2669.7 2671.9 2672.4 2673.2 2674.1 2676.0 2688.8 2728.1 2735.7 
2777.7 2779.4 2780.3 2781.6  
 
 
name= MIN302 
energy (in kcal/mol)= -0.67728 
ZPE (in kcal/mol)= 143.462 
G (in kcal/mol)= 116.563 
Geometry 
C -2.18111398 -0.87153099 -0.50472941 
C -0.68381218 -0.69071882 -0.74605691 
C -0.27617855 0.81231828 -0.59869860 
C 1.14032080 1.09335941 -0.08562167 
C 1.45716438 0.47834181 1.23419784 
C 1.01213185 -2.49674744 -0.45278178 
C 0.10447325 -1.66872908 0.05985819 
C 0.81022088 0.68775893 2.38845593 
C -0.38201607 1.57010314 2.54130442 
C 1.25359528 0.00355602 3.64240549 
H -2.46264956 -0.64969425 0.52888762 
H -2.48774949 -1.90380390 -0.72101143 
H -2.76911516 -0.22015275 -1.16622753 
H -1.04152679 1.38503645 -0.03936188 
H 1.29128980 2.19502366 -0.03654394 
H 1.86469407 0.74264355 -0.85661679 
H 2.32176193 -0.18761612 1.20486956 
H 1.27985464 -2.52766270 -1.49986411 
H 1.56166253 -3.21123934 0.14174794 
H -0.13689644 -1.65607588 1.12466306 
H -0.33865187 2.44389225 1.87586920 
H -0.48531410 1.95540085 3.56468128 
H -1.30727771 1.02122952 2.31212162 
H 2.08086985 -0.69905616 3.47550238 
H 0.43276316 -0.56633260 4.09859699 
H 1.60046640 0.73375978 4.38760863 
O -0.80074984 0.26103914 -2.75978702 
O -0.27752973 1.31544794 -1.94041354 
O -0.39646692 -0.93016862 -2.13455662 
Vibrational frequencies (in cm-1) 
 28.3  37.5  67.6  90.8 111.8 126.7 151.7 173.5 202.1 226.0 237.9 247.8 274.1 297.9 
349.2 403.0 424.4 465.2 479.4 532.4 586.3 623.8 674.2 712.9 807.2 882.1 901.3 923.2 
962.3 976.2 989.3 992.7 1004.5 1017.8 1022.9 1061.1 1062.8 1093.8 1109.5 1114.2 1118.6 
1152.0 1162.8 1196.3 1229.1 1256.5 1274.3 1279.3 1282.5 1285.9 1287.6 1289.2 1292.4 
1295.1 1304.6 1326.7 1348.9 1363.3 1382.7 1390.3 1398.5 1401.7 1422.1 1853.3 1877.8 
2649.9 2668.9 2669.5 2671.1 2673.7 2675.3 2679.2 2683.6 2709.9 2735.2 2748.4 2750.4 
2777.6 2780.1 2780.4 2782.9  
 
 
name= MIN303 
energy (in kcal/mol)= -0.099634 
ZPE (in kcal/mol)= 142.966 
G (in kcal/mol)= 113.216 
Geometry 
C -2.93617865 -0.56462850 -0.63518400 
C -1.41223136 -0.48199790 -0.60328976 
C -0.92910879 1.01061942 -0.53544859 
C -0.15511629 1.43642466 0.71103402 
C 1.26835839 0.98824838 0.70819229 
C 0.24328467 -2.12649083 0.25918222 
C -0.84282059 -1.37962475 0.45084809 
235 
 
C 1.91351869 0.43825707 1.74476956 
C 3.36581948 0.09172133 1.63540333 
C 1.30254829 0.12550679 3.06968998 
H -3.38806048 -0.13422967 0.26397245 
H -3.27049077 -1.60813919 -0.71029140 
H -3.34486508 -0.04108128 -1.50924098 
H -1.79020928 1.69264000 -0.71044745 
H -0.70079308 1.07517458 1.60803654 
H -0.16819494 2.54858574 0.78503806 
H 1.78778861 1.16419779 -0.23630126 
H 0.65668445 -2.78168421 1.00996413 
H 0.81006455 -2.12979461 -0.66398253 
H -1.39246149 -1.38061250 1.38980001 
H 3.62319257 -0.80388758 2.21456812 
H 3.98825691 0.91613085 2.01298086 
H 3.67352510 -0.09733765 0.59780041 
H 1.26737162 -0.96239023 3.23212449 
H 0.27609933 0.49760665 3.17409805 
H 1.88720960 0.56081251 3.89196674 
O -0.61928834 0.23551311 -2.60421873 
O -0.04944882 1.12199694 -1.65863766 
O -0.89968580 -0.94457201 -1.86311823 
Vibrational frequencies (in cm-1) 
-21.9   7.6  25.7  34.5  59.7  63.8 114.9 162.7 192.9 228.1 233.4 250.4 280.6 297.4 
343.6 403.8 433.2 472.9 508.4 527.1 579.5 605.5 683.1 701.9 776.3 869.9 882.5 947.0 
960.2 967.4 983.8 992.2 1002.7 1011.4 1014.4 1049.8 1060.7 1095.9 1113.4 1117.9 1144.1 
1153.9 1172.0 1211.1 1236.0 1253.6 1267.2 1277.3 1280.7 1284.3 1288.4 1288.8 1290.5 
1294.1 1308.6 1332.9 1345.9 1376.7 1383.7 1388.1 1399.0 1400.1 1421.6 1846.6 1877.8 
2649.3 2669.3 2670.0 2670.7 2673.4 2674.0 2676.8 2680.3 2709.6 2726.0 2749.0 2758.7 
2777.6 2779.8 2780.7 2782.2  
 
 
name= MIN304 
energy (in kcal/mol)= -0.014892 
ZPE (in kcal/mol)= 143.272 
G (in kcal/mol)= 115.937 
Geometry 
C -2.86926882 -1.08696754 -0.14326460 
C -1.36107916 -0.86549137 -0.14252132 
C -1.00772735 0.66419221 -0.19381850 
C -0.27257986 1.27461752 0.99768393 
C 1.09000077 0.70944621 1.22852290 
C -1.08634106 -1.76451691 2.17462165 
C -0.64978933 -1.64057524 0.92274283 
C 2.19511562 1.06134611 0.55749967 
C 2.22601855 2.05173103 -0.55565286 
C 3.51758792 0.44176609 0.88200827 
H -3.35737162 -0.58207004 0.69659265 
H -3.32307600 -0.72300291 -1.07453093 
H -3.10942520 -2.15654198 -0.07212711 
H -1.92691893 1.24972217 -0.41984009 
H -0.89907699 1.13668422 1.90596592 
H -0.20666776 2.37601143 0.85077477 
H 1.13530357 -0.03801256 2.01881355 
H -0.55695102 -2.32573508 2.92994260 
H -1.99655899 -1.32288435 2.54713079 
H 0.28114367 -2.10358203 0.58094685 
H 1.39654772 2.76960461 -0.51059964 
H 2.13976718 1.53376386 -1.52649022 
H 3.15844516 2.62957281 -0.57574490 
H 3.97094735 -0.01044147 -0.01191558 
H 3.44394899 -0.34786389 1.64057680 
H 4.22247277 1.19352445 1.26397029 
O -0.64851390 -0.22560181 -2.20457781 
O -0.13670481 0.75675191 -1.32556029 
236 
 
O -0.83060239 -1.37191164 -1.38260640 
Vibrational frequencies (in cm-1) 
 24.0  36.2  66.5  85.2  88.1  95.0 136.6 160.0 196.9 213.9 237.3 259.6 296.9 310.3 
361.4 397.4 432.9 446.0 483.1 516.6 599.3 612.8 696.5 707.6 789.6 866.9 888.7 918.9 
952.5 971.7 982.0 989.2 996.9 1012.0 1017.8 1053.6 1061.5 1088.5 1100.7 1115.9 1141.2 
1160.9 1180.2 1211.2 1237.3 1248.1 1260.9 1275.1 1277.6 1286.7 1288.2 1288.3 1289.5 
1290.9 1314.8 1325.0 1350.7 1373.3 1381.9 1386.9 1401.2 1402.4 1418.0 1855.6 1874.7 
2654.6 2661.8 2668.7 2672.4 2672.6 2674.6 2677.9 2679.1 2712.9 2733.2 2744.2 2755.1 
2776.9 2780.3 2780.7 2787.9  
 
 
name= MIN305 
energy (in kcal/mol)= 0.657242 
ZPE (in kcal/mol)= 142.878 
G (in kcal/mol)= 116.724 
Geometry 
C -2.51472365 0.14603682 -0.12255910 
C -1.19052899 0.17578765 -0.00036665 
C -0.33310817 1.39756615 -0.26066604 
C 1.10562103 1.06415433 0.19649725 
C 1.11367361 -0.41959806 0.54670978 
C 2.31821299 -1.17035451 0.07031035 
C -0.32000496 -0.94587574 0.41138385 
C 0.33947975 -0.86992722 1.78904819 
C -0.13851961 0.12810320 2.81308694 
C 0.71434850 -2.18371658 2.43581870 
H -3.10516843 0.99285724 -0.43243397 
H -3.10562244 -0.73615726 0.06720063 
H -1.47512440 0.43188550 -3.39847187 
H -0.73546235 2.31650045 0.22207359 
H 1.41218581 1.68092394 1.05680389 
H 1.82382292 1.28977402 -0.61217165 
H 3.21863078 -0.85137844 0.61270425 
H 2.22155088 -2.25475832 0.20593380 
H 2.49431588 -1.00340208 -1.00215042 
H -0.54755929 -1.91558908 -0.02301704 
H -0.44160557 1.08401510 2.37182278 
H 0.64487073 0.33925443 3.55162524 
H -1.01429093 -0.25771322 3.35330928 
H 1.61249512 -2.07261841 3.05629659 
H 0.91599569 -2.97470099 1.70359883 
H -0.09553659 -2.54889011 3.08101334 
O 0.12047785 0.80416940 -2.46942350 
O -0.37763888 1.79081130 -1.62430747 
O -0.90295330 -0.09118499 -2.78321215 
Vibrational frequencies (in cm-1) 
 35.7  53.6  84.5 107.3 120.5 128.9 153.0 163.5 194.9 220.9 262.0 284.7 325.8 346.5 
384.5 411.0 439.6 466.8 494.2 536.2 583.5 602.5 643.2 731.2 746.4 769.6 836.6 878.9 
937.9 966.5 977.4 988.0 1004.2 1014.8 1019.1 1022.4 1042.3 1068.8 1078.4 1101.6 1125.3 
1151.8 1160.8 1181.6 1228.3 1244.9 1276.3 1282.6 1287.6 1290.3 1295.8 1297.0 1301.5 
1303.8 1313.0 1316.0 1333.0 1344.2 1356.7 1385.9 1394.7 1402.4 1407.3 1501.9 1894.7 
2668.0 2671.8 2672.6 2675.0 2677.0 2677.8 2681.2 2688.9 2725.1 2749.6 2768.8 2780.4 
2780.6 2783.0 2790.8 2850.2  
 
 
name= MIN306 
energy (in kcal/mol)= 1.571382 
ZPE (in kcal/mol)= 142.095 
G (in kcal/mol)= 114.365 
Geometry 
C -3.46971430 0.69504167 -0.48936193 
C -2.15426283 0.56244865 -0.67399187 
C 0.43639140 1.77853502 -0.65784653 
C 1.62377216 1.30544050 -1.00218344 
C 0.71248718 -1.34630753 0.97277854 
237 
 
C -0.35023439 -1.05194260 -0.03148392 
C -1.14548235 0.18695024 0.34638842 
C 1.84170111 -2.01064524 0.68916913 
C 2.86557902 -2.27990457 1.74137624 
C 2.16190797 -2.53156418 -0.67180480 
H -2.19896250 1.01562911 -2.58507641 
H -4.16808371 0.94619578 -1.26669219 
H -3.94952259 0.57233017 0.46714174 
H -0.17009073 2.53743974 -1.11774833 
H 2.16228259 1.64541199 -1.87610723 
H 2.16168586 0.54690867 -0.44834135 
H 0.50370202 -1.00213712 1.98456965 
H -1.04069921 -1.92327017 -0.11178321 
H 0.07162045 -0.93628352 -1.05634383 
H -1.62184038 0.09104357 1.35176736 
H 3.83616753 -1.83651004 1.47584275 
H 3.02623266 -3.35985849 1.87206290 
H 2.58630124 -1.87646160 2.72428117 
H 1.42734525 -3.28678007 -0.98977618 
H 3.15029710 -3.00526272 -0.72572648 
H 2.14886080 -1.73215974 -1.42815305 
O -0.61056653 2.22743834 1.28095595 
O -0.08465245 1.26576063 0.63207527 
O -1.56004917 0.71694190 -1.89431163 
Vibrational frequencies (in cm-1) 
 39.0  43.3  52.9  56.3  93.3  95.2 117.2 134.3 177.7 200.2 232.1 267.5 274.0 312.7 
335.8 381.3 416.2 434.3 464.8 487.3 514.2 529.1 604.3 609.2 652.6 684.5 788.9 852.0 
900.3 951.9 970.9 985.0 993.2 1004.6 1018.5 1026.4 1048.3 1058.2 1076.4 1085.5 1108.9 
1115.6 1151.1 1194.2 1217.0 1231.0 1246.3 1250.4 1270.5 1276.7 1280.4 1284.8 1286.9 
1293.0 1305.9 1360.8 1364.0 1375.6 1380.1 1400.0 1418.9 1435.8 1854.6 1865.5 1869.4 
2639.8 2664.0 2670.9 2671.6 2674.9 2677.7 2704.0 2724.9 2727.3 2752.0 2754.9 2777.1 
2777.5 2780.2 2788.5 2804.9  
 
 
name= MIN307 
energy (in kcal/mol)= 0.59544 
ZPE (in kcal/mol)= 143.234 
G (in kcal/mol)= 116.182 
Geometry 
C -2.35654707 -0.19027964 -0.68195297 
C -0.83249137 -0.16856547 -0.64382119 
C -0.24390444 1.28596862 -0.68644843 
C 0.56807888 1.77839125 0.51221608 
C 1.68164073 0.87747924 0.94444737 
C 2.71443544 0.55201439 0.16783243 
C -0.23504059 -1.07694340 0.37329277 
C -0.54301106 -1.19191731 1.67076162 
C -1.56409766 -0.37591425 2.38859526 
C 0.16091452 -2.19891143 2.52521118 
H -2.79580765 0.41485726 0.11645092 
H -2.73688597 -1.21496364 -0.57072469 
H -2.73378068 0.18966365 -1.64262469 
H -1.05450534 2.01829332 -0.91350123 
H -0.12358838 1.97116730 1.35781059 
H 0.99738564 2.77371661 0.24818967 
H 1.59829644 0.51142044 1.96750804 
H 3.51773183 -0.09085588 0.48924172 
H 2.82416439 0.89066349 -0.85198771 
H 0.54350132 -1.71628371 -0.06087685 
H -2.54885393 -0.86587888 2.34907362 
H -1.67841451 0.62844404 1.96066254 
H -1.31431401 -0.24295125 3.45034588 
H 0.82833175 -1.70602070 3.24662582 
H 0.77920187 -2.89454555 1.94089639 
H -0.55202763 -2.80757294 3.09804497 
238 
 
O 0.78206395 -0.05167483 -2.20487410 
O 0.56279922 1.31793883 -1.86371200 
O -0.45661602 -0.66451597 -1.95307171 
Vibrational frequencies (in cm-1) 
 26.6  48.1  62.3  91.4  98.5 119.5 130.6 139.1 177.7 214.3 234.5 248.9 274.7 319.1 
355.5 404.5 421.0 478.1 489.7 497.2 564.4 663.4 697.7 714.2 825.9 874.1 908.1 910.4 
937.7 959.1 967.7 992.2 998.0 1005.5 1019.8 1022.0 1080.5 1088.7 1094.7 1111.6 1116.3 
1161.0 1182.3 1199.7 1234.4 1249.5 1261.1 1274.0 1278.4 1285.3 1286.3 1288.5 1296.6 
1301.7 1309.6 1330.4 1335.2 1379.4 1382.5 1389.7 1395.7 1401.3 1431.1 1852.8 1884.1 
2655.6 2667.8 2668.9 2669.6 2671.0 2673.1 2674.1 2676.4 2715.9 2734.1 2735.0 2755.6 
2777.2 2779.3 2779.9 2786.8  
 
 
name= MIN308 
energy (in kcal/mol)= 0.776809 
ZPE (in kcal/mol)= 143.184 
G (in kcal/mol)= 115.961 
Geometry 
C -2.37155038 -0.30789960 -0.58437305 
C -0.85184795 -0.20462672 -0.62800515 
C -0.34187339 1.27926011 -0.66159866 
C 0.43838041 1.81009771 0.54120483 
C 1.62656117 0.99406877 0.94180075 
C 2.68120756 0.78974417 0.15340349 
C -0.14741028 -1.10737121 0.32338646 
C -0.37015247 -1.28194671 1.63141517 
C -1.38899642 -0.55197952 2.43914742 
C 0.43955015 -2.27402756 2.40635478 
H -2.82168077 0.06886188 -1.51445622 
H -2.79702647 0.25862025 0.24949234 
H -2.69140398 -1.35310656 -0.47348505 
H -1.19345956 1.96562304 -0.88446626 
H -0.25891876 1.92521388 1.39634529 
H 0.78112708 2.84342588 0.29806837 
H 1.57794866 0.58421113 1.95027844 
H 2.75598563 1.17406582 -0.85341059 
H 3.53942348 0.20936413 0.45050809 
H 0.63984524 -1.68620470 -0.17589915 
H -2.32313308 -1.13063548 2.49914316 
H -1.63778126 0.43130765 2.01992171 
H -1.04947960 -0.38152061 3.47044060 
H 1.09851889 -1.76931846 3.12719764 
H 1.08247433 -2.89247844 1.76461374 
H -0.20426206 -2.96087814 2.97258934 
O 0.69714616 0.01102977 -2.23751101 
O 0.46395678 1.36452448 -1.83686662 
O -0.51949723 -0.63680678 -1.97153725 
Vibrational frequencies (in cm-1) 
 26.9  46.6  55.9  86.3  93.0 113.1 126.1 137.7 178.2 214.0 233.5 249.6 270.0 318.0 
356.5 401.5 421.0 477.5 491.0 496.6 564.6 662.5 697.3 713.2 821.9 874.1 906.9 911.1 
937.5 958.8 968.5 992.3 998.4 1005.6 1018.0 1022.2 1082.1 1088.5 1094.7 1112.6 1117.8 
1162.2 1183.8 1201.6 1236.0 1249.8 1260.8 1272.8 1278.2 1284.8 1286.0 1288.0 1296.3 
1301.5 1310.2 1331.5 1335.9 1379.4 1382.9 1389.4 1395.9 1401.5 1433.6 1852.9 1885.5 
2655.6 2666.9 2668.9 2669.2 2670.5 2673.0 2674.0 2675.5 2716.1 2733.5 2734.5 2755.8 
2777.2 2779.0 2779.9 2786.9  
 
 
name= MIN309 
energy (in kcal/mol)= 0.32838 
ZPE (in kcal/mol)= 143.777 
G (in kcal/mol)= 116.675 
Geometry 
C -2.09424038 -0.64412520 -0.83810967 
C -0.56820731 -0.66416133 -0.82391134 
C 0.04468377 0.77940149 -0.79894369 
239 
 
C 1.13259465 1.05163540 0.23821180 
C 0.62253802 1.88685418 1.41969517 
C 0.82162611 -2.54345961 0.03369115 
C -0.06314084 -1.57298868 0.25143349 
C -0.23210062 1.08830966 2.36064681 
C -1.55623198 1.24870977 2.42483377 
C 0.49755636 0.13664519 3.25088395 
H -2.47747458 -0.07473482 -1.69573980 
H -2.49674830 -0.19803659 0.07918164 
H -2.50145697 -1.66080690 -0.92278598 
H -0.75060396 1.55502306 -0.77192442 
H 1.96087460 1.59911830 -0.26451307 
H 1.59986091 0.11419691 0.59500435 
H 1.49035483 2.30485343 1.97333948 
H 1.17384621 -3.21365147 0.80227476 
H 1.25784425 -2.74611979 -0.93617697 
H -0.49685536 -1.38278924 1.23436832 
H -2.10764351 1.94663035 1.81852979 
H 0.07228321 2.77432954 1.04411148 
H -2.19228041 0.70256770 3.10088837 
H 1.01625589 0.67763843 4.05629664 
H 1.26070704 -0.43735788 2.70634085 
H -0.17202228 -0.58863579 3.73206959 
O 0.94423263 -0.40455318 -2.48615595 
O 0.60806060 0.92100193 -2.10631448 
O -0.19629151 -1.15938361 -2.12329906 
Vibrational frequencies (in cm-1) 
 22.9  35.8  55.3  62.5  92.0 113.1 166.2 180.0 200.5 236.0 283.6 306.9 333.3 369.8 
398.8 418.6 439.0 456.8 551.6 565.0 599.8 628.0 683.7 718.5 835.0 870.6 882.2 929.4 
951.9 971.9 989.7 993.0 1002.0 1017.6 1037.6 1052.7 1062.1 1079.6 1095.0 1095.9 1117.5 
1125.2 1146.0 1187.6 1198.7 1223.9 1260.1 1269.5 1275.8 1285.7 1287.3 1289.0 1301.3 
1312.0 1331.7 1337.5 1343.4 1360.7 1378.7 1386.4 1391.9 1395.5 1402.3 1851.8 1864.2 
2647.5 2659.9 2667.5 2670.6 2673.0 2673.7 2680.2 2709.5 2725.6 2735.6 2741.4 2749.4 
2777.3 2778.3 2781.8 2795.2  
 
 
name= MIN310 
energy (in kcal/mol)= 0.247831 
ZPE (in kcal/mol)= 144.461 
G (in kcal/mol)= 118.967 
Geometry 
C -2.53659182 -0.09133780 0.00628556 
C -1.20468457 -0.07893137 0.12906472 
C -0.45314479 1.19924810 -0.15052066 
C 1.06524327 1.15223283 0.02909331 
C 1.48827877 0.31032441 1.24499089 
C 0.74758152 -1.74110422 -0.22192293 
C -0.46266824 -1.27380850 0.56747537 
C 0.94437452 -1.10609433 1.13939917 
C 1.00216647 0.97651988 2.53972618 
C 1.36320661 -2.01156642 2.27041474 
H -3.11364028 0.76653453 -0.29941543 
H -3.14493401 -0.96121058 0.19000769 
H -1.74472551 0.07471723 -3.08912567 
H -0.88855084 2.03083567 0.46580287 
H 1.46077134 2.18136585 0.12656101 
H 1.54065853 0.74691910 -0.88756912 
H 2.60599173 0.26022120 1.26292249 
H 0.91970528 -2.80456027 -0.35075900 
H 1.02379080 -1.21520975 -1.13270403 
H -1.10345226 -2.04836792 1.00722220 
H 1.43304642 0.49569195 3.42427860 
H -0.08890908 0.91143564 2.63146246 
H 1.27829231 2.03512139 2.57425680 
H 2.45073240 -1.99016227 2.41592308 
240 
 
H 1.08268045 -3.05675287 2.08892479 
H 0.89257827 -1.71288570 3.21623321 
O -0.18720788 0.93425723 -2.46208822 
O -0.78862757 1.67555170 -1.45490486 
O -0.90544312 -0.24454440 -2.67285559 
Vibrational frequencies (in cm-1) 
 34.1  50.6  83.2 118.9 126.1 154.0 189.8 222.1 253.2 277.5 304.4 312.5 365.7 376.6 
419.4 423.1 474.2 497.0 530.1 557.5 622.8 670.9 720.2 758.5 805.1 837.8 872.5 892.1 
934.6 958.6 969.9 978.6 999.1 1024.5 1048.4 1058.0 1074.8 1085.8 1098.8 1109.3 1122.6 
1133.2 1171.7 1200.6 1211.9 1241.9 1264.8 1273.4 1282.4 1291.5 1295.2 1301.3 1302.9 
1306.7 1325.4 1347.9 1354.7 1371.0 1382.3 1386.3 1398.8 1401.4 1410.5 1497.6 1843.0 
2651.1 2672.5 2673.7 2674.7 2677.0 2679.9 2703.1 2707.5 2724.0 2739.5 2754.4 2780.8 
2781.4 2784.4 2790.2 2848.3  
 
 
name= MIN311 
energy (in kcal/mol)= 1.617974 
ZPE (in kcal/mol)= 143.39 
G (in kcal/mol)= 115.74 
Geometry 
C -2.99495837 -0.24634450 -0.38492273 
C -1.46830797 -0.27920817 -0.37510700 
C -0.84131876 1.14342787 -0.54404576 
C -0.10737548 1.82723347 0.61191416 
C 0.67810630 0.98602052 1.56021744 
C -0.35642666 -2.25831502 0.63209298 
C -0.98465006 -1.09333177 0.78126971 
C 1.85030437 0.38835096 1.30343168 
C 2.57870309 -0.35619860 2.37845831 
C 2.51799594 0.37154973 -0.02641705 
H -3.38302227 0.20209087 -1.30907608 
H -3.38710911 0.32203852 0.46532396 
H -3.40962534 -1.26249335 -0.32562703 
H -1.62642571 1.84473000 -0.92591218 
H -0.85321612 2.41977705 1.18717595 
H 0.57572120 2.58939946 0.16135093 
H 0.24407262 0.92845219 2.55810522 
H -0.02853856 -2.86776914 1.45938802 
H -0.11576402 -2.68930605 -0.33035629 
H -1.21924475 -0.67711057 1.76000326 
H 2.03354186 -0.37675907 3.33025954 
H 3.55766365 0.10275979 2.57786391 
H 2.75948550 -1.39968659 2.08456509 
H 2.22280875 1.22228862 -0.65859857 
H 2.23067638 -0.53689513 -0.58213291 
H 3.61168590 0.37838157 0.04902404 
O 0.16910790 -0.37983316 -1.90426249 
O 0.03869378 1.02231070 -1.66523813 
O -1.10826747 -0.89946646 -1.62556529 
Vibrational frequencies (in cm-1) 
 -9.0  38.2  70.1  79.7  98.5 109.0 143.5 147.5 201.4 220.0 246.3 264.9 288.6 324.0 
351.8 397.8 419.6 480.3 510.1 550.4 571.6 611.2 700.6 718.2 803.7 865.8 897.6 909.9 
949.5 965.1 975.6 990.2 999.3 1010.2 1018.4 1052.2 1064.8 1081.8 1091.3 1116.4 1130.8 
1163.9 1187.3 1221.4 1247.3 1269.8 1273.3 1274.0 1280.4 1285.0 1285.8 1288.5 1288.8 
1292.5 1304.8 1325.4 1339.0 1378.5 1386.9 1390.4 1399.7 1400.5 1422.7 1846.9 1873.9 
2646.4 2659.3 2660.3 2670.0 2672.0 2675.6 2677.9 2678.0 2712.2 2727.9 2752.9 2756.4 
2777.1 2779.3 2780.3 2784.0  
 
 
name= MIN312 
energy (in kcal/mol)= 1.237787 
ZPE (in kcal/mol)= 143.905 
G (in kcal/mol)= 117.345 
Geometry 
C -1.61007278 -1.47195295 -0.70035403 
241 
 
C -0.10045340 -1.30561180 -0.60181292 
C 0.31295785 0.20858578 -0.58314611 
C 1.08599854 0.71348025 0.62977675 
C 0.15021928 1.02080892 1.80640351 
C -0.03645421 -2.44050056 1.63325346 
C 0.54120530 -2.12669867 0.47564611 
C -0.77737765 2.15981864 1.49493054 
C -2.04353309 1.95971952 1.12145220 
C -0.19683215 3.52620275 1.64468921 
H -1.88696721 -2.53380344 -0.74656448 
H -2.00159597 -1.00199363 -1.61286006 
H -2.12746544 -1.02825960 0.15722157 
H -0.56671837 0.85371540 -0.79987992 
H 1.65222607 1.62536098 0.34344598 
H 1.85718197 -0.02011922 0.93772010 
H 0.75552456 1.25676499 2.70627958 
H 0.45266914 -3.03087530 2.39455413 
H -1.03514804 -2.14641669 1.91694096 
H 1.55152560 -2.46314956 0.22284500 
H -0.42124211 0.10861525 2.07715759 
H -2.73041377 2.75584024 0.88811674 
H -2.49503814 0.98787654 1.02131696 
H -0.01875058 3.76358735 2.70377942 
H -0.85542582 4.30987926 1.24639479 
H 0.76606507 3.61971878 1.12316905 
O 0.73540831 -0.64090265 -2.60759159 
O 1.22635785 0.31015719 -1.68452510 
O 0.48780311 -1.79807742 -1.82255127 
Vibrational frequencies (in cm-1) 
 31.8  46.8  59.4  92.3  99.9 118.2 153.7 181.4 214.1 252.9 267.3 296.1 339.2 385.4 
401.9 417.6 432.3 444.6 499.5 573.0 619.2 637.6 674.0 705.6 775.9 872.9 884.8 946.4 
956.5 974.7 991.0 992.1 1012.8 1024.0 1041.4 1053.0 1057.7 1090.1 1093.7 1117.7 1127.2 
1148.8 1158.8 1183.2 1194.3 1222.9 1241.3 1264.2 1275.4 1285.3 1288.0 1288.7 1304.9 
1322.5 1330.6 1336.5 1351.9 1357.8 1376.6 1386.6 1391.2 1401.0 1403.1 1857.1 1865.8 
2650.7 2661.0 2669.3 2670.5 2672.8 2674.3 2675.3 2709.5 2724.6 2738.9 2742.2 2743.9 
2779.1 2779.3 2784.8 2794.7  
 
 
name= MIN313 
energy (in kcal/mol)= 1.620396 
ZPE (in kcal/mol)= 143.613 
G (in kcal/mol)= 118.224 
Geometry 
C -2.26585571 0.09495936 -0.93346732 
C -0.74224897 0.10628144 -0.92435141 
C -0.14308555 1.53935741 -0.92662728 
C 2.12637949 -0.10124185 2.62252087 
C 1.25753838 -0.43771016 1.68528570 
C 1.39492860 -0.83358039 0.23872160 
C -0.16158859 -0.85248103 0.10191805 
C -0.26585288 -0.52810451 1.65060591 
C -0.97107114 0.74090902 2.08581791 
C -0.79530056 -1.72549198 2.43133411 
H -2.66090365 0.70743461 -1.75619448 
H -2.68005203 0.47685081 0.00548808 
H -2.65658258 -0.92068616 -1.07930145 
H -0.89865046 2.33622095 -0.86165029 
H 0.63221324 1.68461260 -0.15839839 
H 3.19285786 -0.07702655 2.46426660 
H 1.84140528 0.17698672 3.62429557 
H 1.86756802 -1.80926865 0.07459857 
H 1.91472559 -0.11421536 -0.40421674 
H -0.54186993 -1.86841944 -0.11955220 
H -2.05054521 0.68918278 1.90315309 
H -0.58271575 1.63258382 1.58397913 
242 
 
H -0.83296878 0.90653521 3.16378571 
H -0.68390060 -1.57432675 3.51178293 
H -0.25470818 -2.64655715 2.18092733 
H -1.85778315 -1.89675954 2.22597879 
O 0.76282577 0.35440499 -2.59976300 
O 0.44349889 1.68764689 -2.21834139 
O -0.37810307 -0.39312119 -2.23172236 
Vibrational frequencies (in cm-1) 
 44.9  62.0  87.4 117.9 142.8 158.8 178.5 187.3 248.0 257.5 264.3 296.0 323.4 361.4 
372.1 390.3 491.3 523.4 540.6 615.3 653.2 665.6 707.5 815.1 824.5 857.2 906.8 934.1 
950.6 957.7 975.4 989.9 998.6 1004.9 1010.5 1015.0 1054.9 1077.6 1084.1 1087.8 1127.9 
1152.9 1162.5 1173.3 1212.9 1221.8 1256.9 1268.5 1277.0 1285.5 1286.2 1289.7 1290.2 
1295.8 1301.5 1303.7 1315.2 1328.5 1345.4 1365.1 1378.2 1393.9 1401.8 1406.8 1951.6 
2646.9 2670.5 2670.9 2672.7 2675.7 2678.0 2679.0 2680.8 2717.1 2717.8 2725.7 2761.2 
2778.3 2781.5 2782.4 2793.3  
 
 
name= MIN314 
energy (in kcal/mol)= 1.633988 
ZPE (in kcal/mol)= 143.682 
G (in kcal/mol)= 116.398 
Geometry 
C -2.55125615 -0.57677295 -0.99732339 
C -1.02689853 -0.62173701 -0.96690488 
C -0.38446617 0.80914561 -0.89827566 
C 0.64760876 1.01302944 0.20657130 
C -0.03468347 1.29735279 1.54918053 
C 0.31710288 -2.55186117 -0.14625050 
C -0.54604934 -1.56646195 0.09100372 
C 0.86366551 1.08876661 2.73488143 
C 0.86626505 1.94805098 3.75806913 
C 1.71303968 -0.13892910 2.74251197 
H -2.91514011 0.01255019 -1.85055643 
H -2.96389425 -0.14269932 -0.08088175 
H -2.97276253 -1.58574337 -1.10773104 
H -1.15543226 1.60836437 -0.89520387 
H 1.31522595 1.85695274 -0.06522410 
H 1.31877253 0.13387819 0.26413734 
H -0.43170080 2.33488313 1.54210182 
H 0.65049527 -3.24756150 0.60870269 
H 0.75164074 -2.74412428 -1.11892232 
H -0.97544890 -1.39686794 1.07817633 
H 0.26971492 2.84307218 3.79406027 
H -0.92834272 0.64815676 1.67321874 
H 1.46629399 1.82003031 4.64287010 
H 2.64896505 0.03050663 2.18785534 
H 1.20766430 -0.99766903 2.27827310 
H 1.99690119 -0.44331146 3.75873592 
O 0.54143541 -0.37442984 -2.57269682 
O 0.25013650 0.95599391 -2.16976623 
O -0.64449494 -1.08618741 -2.27353522 
Vibrational frequencies (in cm-1) 
 25.9  34.8  42.3  59.8 110.0 132.1 150.1 156.9 220.0 231.3 251.1 292.3 320.5 345.9 
388.2 422.1 461.8 470.0 537.9 563.5 599.7 612.0 679.2 722.3 797.2 854.4 884.3 944.9 
954.1 971.9 984.7 993.4 1003.8 1023.6 1039.5 1058.4 1064.8 1080.2 1095.5 1097.4 1136.0 
1146.4 1157.8 1191.2 1201.5 1222.9 1257.7 1266.1 1280.8 1285.4 1286.1 1287.8 1305.1 
1306.9 1315.7 1334.7 1342.0 1362.7 1375.6 1386.3 1395.1 1398.7 1402.1 1850.6 1856.7 
2643.4 2664.1 2667.0 2669.1 2672.9 2677.9 2685.4 2708.8 2726.0 2730.6 2746.6 2751.1 
2777.2 2779.3 2781.4 2795.9  
 
 
name= MIN315 
energy (in kcal/mol)= 1.924364 
ZPE (in kcal/mol)= 143.71 
G (in kcal/mol)= 118.769 
243 
 
Geometry 
C -2.14205694 -0.10680761 -0.63881063 
C -0.62256596 -0.12171984 -0.54962363 
C -0.01899024 1.25980459 -0.41334365 
C 0.90771675 1.48811981 0.53006136 
C 1.30464627 0.34886953 1.42165238 
C 1.49958830 -0.89349087 0.48485617 
C -0.05815036 -1.05990293 0.54482163 
C -0.01795271 -0.34625986 1.95562576 
C -1.15387180 0.55409566 2.39171422 
C 0.26659668 -1.34811686 3.07180046 
H -2.60529641 0.28316211 0.27331205 
H -2.53549947 -1.11789106 -0.80240384 
H -2.48282931 0.51723906 -1.47479888 
H -0.36322079 2.00367341 -1.12129802 
H 1.38868853 2.44361075 0.68666197 
H 1.46678123 0.28686580 -3.31867488 
H 2.08009284 0.56283347 2.15163046 
H 2.06104206 -1.71613518 0.92717981 
H 1.92389760 -0.68387190 -0.49803181 
H -0.46646441 -2.06617833 0.51456810 
H -0.91711400 1.04472375 3.34524451 
H -2.07969812 -0.01571483 2.53471145 
H -1.36519698 1.35796777 1.67613951 
H -0.62352916 -1.94612238 3.29887287 
H 0.56753325 -0.83512520 3.99280903 
H 1.06935283 -2.04848741 2.81678035 
O -0.34543598 0.01450356 -2.86275254 
O 0.73828977 0.89153204 -3.03663413 
O -0.11778576 -0.75972743 -1.74352949 
Vibrational frequencies (in cm-1) 
 34.5  89.5 100.0 139.9 153.6 167.6 181.5 207.8 263.3 277.5 304.1 317.0 360.9 385.6 
402.5 424.3 455.2 468.8 538.7 559.6 621.2 644.7 736.9 791.4 830.6 864.0 873.3 909.7 
939.0 945.7 974.3 985.3 992.9 1003.7 1011.2 1014.5 1021.0 1051.8 1078.5 1082.7 1126.5 
1136.6 1158.8 1176.5 1203.4 1210.1 1234.1 1254.7 1268.3 1282.1 1286.8 1290.1 1292.2 
1297.0 1299.9 1308.1 1315.9 1326.3 1346.6 1354.5 1382.0 1398.8 1406.7 1414.7 1809.3 
2666.6 2674.7 2675.7 2676.4 2677.2 2681.0 2691.8 2752.8 2756.4 2758.5 2766.1 2772.0 
2779.2 2782.2 2783.2 2848.6  
 
 
name= MIN316 
energy (in kcal/mol)= 1.49682 
ZPE (in kcal/mol)= 144.417 
G (in kcal/mol)= 119.411 
Geometry 
C -2.39463186 -0.10687049 0.41963063 
C -1.06404430 -0.10626547 0.33397992 
C -0.28244459 1.19254300 0.31127935 
C 1.24959586 1.04509155 0.16269647 
C 1.67907483 -0.42059381 0.09191812 
C 0.75469359 -1.14082002 -0.93853963 
C -0.24459589 -1.35209792 0.24839473 
C 0.98880180 -1.26258263 1.23467023 
C 0.78836924 -0.62755610 2.59526109 
C 1.66473956 -2.61809610 1.42453164 
H -2.98923510 0.79167205 0.46334716 
H -2.98913092 -1.00572965 0.43524031 
H -2.25091299 1.45570222 -2.58125829 
H -0.52268053 1.78970978 1.23136380 
H 1.76122169 1.54783658 1.00362340 
H 1.58564073 1.57506219 -0.75009210 
H 2.75454186 -0.55425726 -0.02053281 
H 1.16199120 -2.06266448 -1.35355696 
H 0.38748857 -0.53135807 -1.76662049 
H -0.81061568 -2.28313508 0.26980020 
244 
 
H 0.22212156 0.30690898 2.56675260 
H 1.75332250 -0.40662047 3.06843233 
H 0.23650307 -1.30067745 3.26465209 
H 2.64356949 -2.50273779 1.90443153 
H 1.82746556 -3.14287155 0.47701903 
H 1.06006316 -3.27549801 2.05967663 
O -0.49494881 1.73431125 -1.96052649 
O -0.81322972 2.09062489 -0.65959901 
O -1.46896233 0.86320778 -2.45741423 
Vibrational frequencies (in cm-1) 
 56.6  70.1  86.8  88.9 135.2 159.7 189.4 209.2 249.4 284.3 319.4 340.5 387.7 412.4 
436.2 446.1 485.9 513.3 552.8 587.9 626.0 710.6 727.4 803.5 830.7 854.7 890.0 909.8 
941.0 961.3 967.7 996.6 1004.2 1012.6 1015.4 1050.3 1068.4 1075.8 1086.3 1090.6 1102.8 
1147.8 1175.2 1186.6 1199.5 1217.7 1231.2 1253.3 1269.0 1280.3 1288.3 1294.3 1295.3 
1301.5 1304.7 1316.3 1324.0 1330.2 1352.1 1377.4 1380.9 1392.3 1406.2 1418.1 1865.0 
2654.5 2671.2 2674.2 2676.7 2678.8 2681.3 2693.6 2724.3 2741.6 2749.5 2753.9 2769.7 
2781.9 2785.1 2790.1 2850.0  
 
 
name= MIN317 
energy (in kcal/mol)= 1.368147 
ZPE (in kcal/mol)= 144.559 
G (in kcal/mol)= 119.881 
Geometry 
C -2.38336973 -0.09882174 0.25796933 
C -1.04991625 -0.09651107 0.25469902 
C -0.26866712 1.20299514 0.25096590 
C 1.27155499 1.04805948 0.24729594 
C 1.70389549 -0.41747114 0.24821418 
C 0.87299102 -1.16360724 -0.84267754 
C -0.22842136 -1.34374935 0.25461574 
C 0.91416330 -1.23329596 1.34494979 
C 0.59508021 -0.56224399 2.66451457 
C 1.56334936 -2.58549800 1.62450792 
H -2.97990680 0.80271422 0.24581934 
H -2.98120747 -0.99586248 0.27172490 
H -1.59944941 0.08558674 -2.17486647 
H -0.58537616 1.83577296 1.12243001 
H 1.70403188 1.56942915 1.12130992 
H 1.69058736 1.56294404 -0.63976705 
H 2.78527780 -0.55354075 0.23336126 
H 1.31568867 -2.09879721 -1.18911636 
H 0.59800055 -0.57913320 -1.71924059 
H -0.79469567 -2.27504029 0.24826968 
H -0.05623399 0.31108141 2.56791493 
H 1.51334489 -0.22940571 3.16508896 
H 0.08002148 -1.25306719 3.34517034 
H 2.45639196 -2.47000975 2.25064983 
H 1.87478062 -3.10109239 0.70990398 
H 0.87260693 -3.25262540 2.15347990 
O -0.38157832 1.52204961 -2.05162815 
O -0.69005321 2.06035914 -0.80402472 
O -1.54487420 0.98051772 -2.60040816 
Vibrational frequencies (in cm-1) 
 61.6  71.4 102.4 114.8 141.6 161.5 190.1 212.6 242.5 296.2 345.6 380.1 398.6 414.2 
432.2 449.0 485.7 515.5 536.9 590.8 629.4 710.3 726.4 802.6 827.0 854.9 888.3 909.0 
941.0 960.3 976.7 996.5 1006.9 1012.0 1017.4 1049.1 1067.2 1080.3 1087.6 1090.5 1105.4 
1148.5 1174.3 1185.2 1198.7 1220.0 1232.2 1252.4 1271.4 1281.3 1288.0 1292.8 1296.0 
1301.6 1303.0 1316.0 1323.2 1329.3 1354.9 1376.1 1381.3 1389.4 1406.6 1419.0 1863.5 
2654.5 2671.1 2672.9 2675.8 2677.6 2680.1 2694.1 2717.8 2741.2 2748.3 2752.7 2769.9 
2781.5 2784.0 2785.6 2826.0  
 
 
name= MIN318 
energy (in kcal/mol)= 3.18137 
245 
 
ZPE (in kcal/mol)= 142.761 
G (in kcal/mol)= 115.13 
Geometry 
C -2.34262278 0.10075995 -1.48747345 
C -0.01721805 0.10300698 -0.96722004 
C 0.25417795 1.53461493 -0.98463151 
C 2.69124051 0.10536133 0.50352870 
C 0.91429719 -0.57902368 2.20849458 
C 1.54502061 -0.86011699 0.81264259 
C 0.48738475 -0.89315472 -0.24278993 
C 0.25048008 0.76609174 2.25703023 
C -1.06323718 0.98304999 2.29753422 
C -0.02121269 -1.72801881 2.59885470 
H -2.47106569 -0.19646603 -0.45275641 
H -3.07442643 -0.42450960 -2.10407348 
H -2.42742867 1.18115966 -1.60473758 
H 0.92081635 1.94567461 -0.21384727 
H 3.02066035 0.00681081 -0.53939935 
H 2.42220006 1.15329443 0.66946576 
H 1.75924951 -0.56390540 2.95048067 
H 1.99809175 -1.89133811 0.86801858 
H 3.56177622 -0.10244745 1.13843801 
H 0.08540875 -1.91266384 -0.43298622 
H 0.95494125 1.60050778 2.27748689 
H -1.81122772 0.20600367 2.29148671 
H -1.49751837 1.97066245 2.34921840 
H 0.51123260 -2.68495375 2.63779012 
H -0.85226247 -1.84236185 1.89354644 
H -0.45737698 -1.55839067 3.59132235 
O -0.93248203 -1.47535446 -2.34156983 
O -0.24775659 2.26094899 -1.81335370 
O -0.99196538 -0.24828866 -2.04874098 
Vibrational frequencies (in cm-1) 
 22.6  51.9  66.0  71.0  83.2 115.9 132.1 154.1 180.1 206.3 214.1 238.9 247.7 254.1 
307.4 345.8 393.0 439.5 478.1 510.5 559.2 565.0 623.4 639.7 707.5 816.0 855.0 939.4 
948.1 970.3 978.4 985.1 992.3 1040.8 1046.9 1065.4 1083.2 1085.8 1090.8 1108.4 1133.9 
1147.7 1167.3 1200.5 1219.9 1253.2 1264.8 1280.8 1287.4 1292.3 1296.6 1300.5 1302.3 
1302.5 1325.4 1345.6 1347.4 1353.5 1392.6 1396.4 1403.8 1410.2 1815.7 1854.1 1893.7 
2645.0 2660.3 2661.8 2667.1 2668.2 2668.9 2671.7 2675.3 2686.6 2692.4 2710.6 2747.5 
2762.3 2777.3 2780.5 2786.3  
 
 
name= MIN319 
energy (in kcal/mol)= 1.540674 
ZPE (in kcal/mol)= 144.424 
G (in kcal/mol)= 119.427 
Geometry 
C -2.41332909 0.08460038 -0.03966969 
C -1.09273115 -0.00660873 0.12094185 
C -0.22003436 1.23308000 0.14402468 
C 1.29345966 0.97774785 0.33097358 
C 1.60801922 -0.51099335 0.48584060 
C 0.86559785 -1.27079718 -0.65785951 
C -0.37400307 -1.30376073 0.29611263 
C 0.62744723 -1.19563669 1.51659691 
C 0.17662401 -0.42892690 2.74244405 
C 1.13262395 -2.56721833 1.95634159 
H -2.93462568 1.01872792 -0.17454158 
H -3.07036531 -0.76960962 -0.06270336 
H -1.57452125 1.23133641 -3.06523027 
H -0.59282715 1.93779707 0.93446902 
H 1.66777364 1.53778811 1.20658154 
H 1.84520480 1.38260653 -0.54052647 
H 2.66838644 -0.72108140 0.62016714 
H 1.27479245 -2.25256926 -0.89689972 
246 
 
H 0.73220952 -0.72653669 -1.59446112 
H -1.00467991 -2.19227612 0.26450874 
H 0.96824090 -0.39514211 3.50104195 
H -0.70021735 -0.90986552 3.19678458 
H -0.10808538 0.60560073 2.53572363 
H 1.99811905 -2.47317941 2.62181461 
H 1.44030253 -3.19193793 1.11067685 
H 0.35446322 -3.11758024 2.49816186 
O 0.05633949 1.53379083 -2.16595811 
O -0.47217967 2.05221625 -0.99477207 
O -0.85513131 0.63898669 -2.73426118 
Vibrational frequencies (in cm-1) 
 59.1  70.8  76.9  92.8 138.5 161.1 190.1 208.4 251.0 283.6 320.0 342.2 387.2 413.5 
435.5 445.2 484.3 513.4 554.9 590.0 626.7 711.5 726.0 804.1 830.8 853.7 889.2 909.5 
940.9 961.6 967.1 998.3 1004.7 1011.6 1016.1 1050.6 1068.2 1075.8 1087.0 1090.2 1102.3 
1147.5 1174.1 1186.0 1199.2 1218.0 1231.1 1252.8 1269.3 1280.5 1288.4 1293.6 1295.8 
1301.7 1304.4 1316.7 1323.9 1330.4 1350.3 1377.0 1380.7 1392.4 1406.5 1418.4 1864.5 
2655.1 2671.6 2674.7 2676.6 2679.0 2681.4 2693.9 2724.1 2741.7 2749.8 2753.7 2770.7 
2781.9 2785.5 2790.0 2848.7  
 
 
name= MIN320 
energy (in kcal/mol)= 4.69668 
ZPE (in kcal/mol)= 141.431 
G (in kcal/mol)= 111.987 
Geometry 
C -2.72529613 -0.68169276 -0.85759814 
C -1.19329778 -0.52927272 -0.80146351 
C -0.82557085 0.91134314 -0.59344409 
C 0.06155967 1.43374742 0.26155201 
C 0.90300893 0.70101573 1.19431747 
C -0.00557999 -2.61571720 -0.10256195 
C -0.65246649 -1.49526632 0.21109044 
C 1.11329879 1.09292754 2.46186713 
C 0.50727262 2.32942220 3.03711550 
C 1.96938121 0.30007248 3.39117197 
H -3.01207861 -1.73467677 -0.97203442 
H -3.14722525 -0.13577146 -1.71083036 
H -3.18960201 -0.29911480 0.05695322 
H -1.38191308 1.57321202 -1.26672064 
H 0.19798466 2.52278614 0.29267782 
H 1.07373138 0.94416875 -2.10132720 
H 1.37069815 -0.20343500 0.80004839 
H 0.35784524 -3.31750053 0.63225411 
H 0.20506765 -2.93012332 -1.11520085 
H -0.86789331 -1.21745385 1.24404782 
H 0.60980385 2.38710277 4.12799890 
H -0.56704292 2.40033323 2.81247767 
H 0.98534098 3.22908741 2.61988882 
H 1.37777534 -0.09354740 4.23143584 
H 2.77319007 0.91614063 3.81907713 
H 2.44650429 -0.56138308 2.90432431 
O 0.55440359 -0.85166130 -2.30291480 
O 0.89590602 0.37197323 -2.88997816 
O -0.82110618 -0.90157951 -2.14256930 
Vibrational frequencies (in cm-1) 
  7.5  34.1  50.9  58.2  85.0  99.4 104.4 114.6 129.6 144.0 201.5 244.6 277.7 283.5 
320.8 363.0 399.2 407.9 413.7 458.0 490.8 522.5 557.1 603.4 637.6 696.9 809.9 844.0 
858.2 936.7 953.2 954.7 986.7 993.1 995.8 1001.8 1022.1 1028.8 1067.4 1076.4 1094.4 
1115.7 1141.8 1187.8 1232.8 1267.2 1274.2 1279.6 1284.2 1285.8 1287.4 1292.5 1293.0 
1333.6 1345.0 1360.6 1373.2 1387.0 1396.0 1398.8 1409.7 1423.1 1847.9 1851.7 1868.3 
2667.0 2669.9 2672.4 2672.7 2675.8 2679.2 2709.7 2723.4 2739.1 2750.6 2753.0 2777.9 
2779.2 2779.9 2783.9 2833.0  
 
 
247 
 
name= MIN321 
energy (in kcal/mol)= 1.784692 
ZPE (in kcal/mol)= 144.376 
G (in kcal/mol)= 118.84 
Geometry 
C -2.43719603 -0.11812589 0.13494132 
C -1.10660043 -0.15097281 0.21164587 
C -0.29883685 1.11534985 0.42233292 
C 1.23371496 0.95296792 0.30843183 
C 1.63919819 -0.51116507 0.13786191 
C 0.77217831 -1.11839093 -1.00858765 
C -0.30663010 -1.40705929 0.08872467 
C 0.85808430 -1.42771325 1.15962303 
C 0.58235938 -0.88426420 2.54845969 
C 1.49816903 -2.80727524 1.28017863 
H -3.01508834 0.79014823 0.19895869 
H -3.04720830 -0.99409003 -0.01504122 
H -2.00189088 1.79509362 -2.54998509 
H -0.56678617 1.56267239 1.41640390 
H 1.72629965 1.38485337 1.19773079 
H 1.60739794 1.53964924 -0.55434829 
H 2.71660389 -0.66250600 0.08150860 
H 1.18849392 -2.01031575 -1.47652660 
H 0.46871475 -0.43039605 -1.80118524 
H -0.88916124 -2.32313786 -0.00679962 
H -0.28677180 -0.22003094 2.58622240 
H 1.44683884 -0.32754139 2.92934734 
H 0.37302911 -1.68969987 3.26432549 
H 2.41294153 -2.76176370 1.88287259 
H 1.77105388 -3.23040424 0.30737083 
H 0.81661250 -3.51842963 1.76134246 
O -0.33011955 2.05903824 -1.72348771 
O -0.77465740 2.16561048 -0.41549110 
O -1.19353557 1.23437365 -2.44893058 
Vibrational frequencies (in cm-1) 
 26.8  54.0  79.0  91.4 137.3 170.1 189.8 211.1 255.3 282.0 321.4 338.4 390.0 410.9 
440.2 445.7 487.6 509.9 556.5 584.7 626.0 711.9 725.6 800.5 831.5 852.8 891.0 909.8 
941.6 961.1 967.5 995.7 1010.4 1013.4 1019.3 1050.4 1070.1 1076.6 1086.7 1092.3 1105.2 
1147.4 1176.6 1187.6 1202.2 1219.4 1231.2 1253.7 1267.3 1280.3 1290.1 1292.6 1300.3 
1301.4 1302.7 1311.8 1322.4 1328.7 1351.1 1377.1 1380.1 1392.1 1406.2 1422.1 1865.5 
2654.2 2669.5 2671.7 2676.7 2677.8 2680.5 2691.9 2723.9 2741.5 2749.5 2753.6 2767.5 
2781.3 2782.6 2789.8 2849.2  
 
 
name= MIN322 
energy (in kcal/mol)= 1.870499 
ZPE (in kcal/mol)= 144.454 
G (in kcal/mol)= 119.192 
Geometry 
C -2.35475522 -0.12617704 0.15978443 
C -1.02377483 -0.17814738 0.21711771 
C -0.19154366 1.06929920 0.44121925 
C 1.33381775 0.88689910 0.24828191 
C 1.71338620 -0.58186474 0.06771573 
C 0.80965746 -1.16970453 -1.06158010 
C -0.24747798 -1.44520734 0.05960215 
C 0.94231555 -1.49268749 1.10308300 
C 0.70130926 -0.95447029 2.50052986 
C 1.55921445 -2.88419763 1.19833894 
H -1.78098550 0.65385136 -2.10541632 
H -2.91861820 0.79231188 0.25124263 
H -2.98248091 -0.99099348 0.01668851 
H -0.40055792 1.47323056 1.46758619 
H 1.87590649 1.32114090 1.10756118 
H 1.66866060 1.46881416 -0.63324817 
248 
 
H 2.78705431 -0.75033684 -0.01397402 
H 1.20291564 -2.06925483 -1.53731095 
H 0.51037644 -0.47539556 -1.84620928 
H -0.84571238 -2.35245767 -0.02460952 
H -0.22045094 -0.36831139 2.58064509 
H 1.53309863 -0.31984903 2.82887869 
H 0.60284271 -1.76180127 3.23802979 
H 2.48512646 -2.86185747 1.78597192 
H 1.80843039 -3.30415867 0.21812221 
H 0.87297368 -3.58723231 1.68550569 
O -0.47033775 1.94164500 -1.69369837 
O -0.66233283 2.16739907 -0.32911921 
O -1.70425065 1.63018764 -2.26297197 
Vibrational frequencies (in cm-1) 
-32.1  59.5  72.6 107.4 146.8 175.9 190.2 213.8 244.9 293.2 340.2 388.8 399.3 428.0 
439.3 447.3 487.9 517.1 535.3 585.6 632.9 711.2 722.4 799.0 827.7 853.4 890.1 909.1 
942.2 959.8 977.5 996.5 1011.0 1015.7 1020.0 1048.9 1068.0 1081.2 1087.7 1091.9 1113.8 
1147.4 1176.0 1185.2 1200.3 1220.2 1231.1 1253.0 1269.2 1280.8 1288.9 1292.4 1299.9 
1301.8 1301.9 1310.0 1321.0 1328.3 1348.0 1375.9 1377.8 1388.1 1406.1 1423.6 1864.8 
2653.7 2667.3 2671.7 2676.1 2676.6 2678.9 2694.1 2716.6 2742.2 2748.3 2752.4 2767.9 
2780.6 2781.8 2784.3 2829.8  
 
 
name= MIN323 
energy (in kcal/mol)= 2.116593 
ZPE (in kcal/mol)= 144.215 
G (in kcal/mol)= 118.135 
Geometry 
C -2.37165709 0.19844155 -0.24149552 
C -0.92651149 0.44452736 -0.57718704 
C -0.55183546 1.74355140 -1.28807564 
C -0.17783582 1.53574468 0.16084889 
C 0.94173716 -1.07078183 1.19888697 
C 0.25853563 -1.76467619 0.06962857 
C -0.19735953 -0.80296627 -1.03801206 
C 0.41716460 -0.87302004 2.41540231 
C 1.17922245 -0.14162026 3.47423111 
C -0.94678710 -1.31519361 2.83189047 
H -2.94742354 -0.09992884 -1.12776092 
H -2.85844906 1.08854860 0.17753223 
H -2.47131833 -0.60138626 0.50602274 
H -1.29195233 2.46814982 -1.61358350 
H -0.66868911 2.09896690 0.94549581 
H 0.87254668 1.38292086 0.41179434 
H 1.94109159 -0.71050253 0.95176845 
H -0.61841506 -2.34873303 0.41583984 
H 0.95385108 -2.51387591 -0.37552964 
H -0.82519997 -1.35087373 -1.78166349 
H 1.40423722 -0.79921226 4.32559812 
H 0.60026194 0.70896246 3.86118263 
H 2.13596819 0.25726420 3.11254726 
H -1.29595842 -2.19622633 2.27788224 
H -1.67830564 -0.51005561 2.66403701 
H -0.98902696 -1.57426071 3.89811475 
O 0.67911631 0.44843471 -2.72631363 
O 0.52636459 1.74267884 -2.17861733 
O 1.02131690 -0.42536479 -1.69866828 
Vibrational frequencies (in cm-1) 
 29.1  60.4  82.5  92.1 109.8 119.0 153.0 185.9 204.1 247.2 299.5 316.3 377.3 400.9 
404.7 416.4 480.1 487.2 509.2 531.4 630.3 722.0 775.9 804.8 843.1 878.8 900.2 931.5 
949.4 958.4 979.6 986.4 999.1 1018.5 1034.1 1051.0 1086.2 1088.9 1114.5 1126.4 1127.2 
1174.9 1188.4 1221.2 1227.2 1253.5 1273.2 1275.9 1280.2 1284.2 1287.6 1288.2 1289.8 
1293.2 1295.7 1311.0 1327.0 1360.6 1370.2 1376.8 1397.1 1401.2 1411.7 1488.8 1876.0 
2652.4 2667.5 2671.3 2671.4 2671.6 2673.6 2675.5 2675.7 2709.9 2730.3 2737.4 2753.8 
2776.7 2779.5 2780.4 2786.2  
249 
 
 
 
name= MIN324 
energy (in kcal/mol)= 1.833816 
ZPE (in kcal/mol)= 144.597 
G (in kcal/mol)= 119.816 
Geometry 
C -2.23680319 -0.06535185 -0.53584637 
C -0.95401513 -0.02140127 -0.17292950 
C -0.12255724 1.23452087 -0.34247993 
C 1.12785778 1.30206564 0.57394330 
C 1.49066164 -0.08083796 1.11682417 
C 1.25450258 -1.12210512 -0.02330111 
C -0.23396952 -1.17065822 0.45310516 
C 0.26553960 -0.71295719 1.88636466 
C -0.63959735 0.19820245 2.68891366 
C 0.67956477 -1.89867788 2.74978073 
H -2.85963686 -0.93861076 -0.41971381 
H -0.91586765 -0.72597430 -2.52376792 
H -2.77075138 0.76911545 -0.96339189 
H -0.74908611 2.14553455 -0.22680349 
H 0.95443910 2.01271483 1.40079066 
H 1.98111855 1.71419507 -0.00547249 
H 2.45006138 -0.11108233 1.63212190 
H 1.79571429 -2.06092375 0.09933844 
H 1.42470471 -0.76991476 -1.04426617 
H -0.74586518 -2.13077687 0.40173501 
H -1.51018323 -0.35163014 3.07007760 
H -1.03420533 1.03890554 2.10868291 
H -0.10930652 0.61872104 3.55208307 
H -0.19443798 -2.47662221 3.07233114 
H 1.20696958 -1.56439547 3.65088617 
H 1.34656485 -2.58921923 2.22151581 
O -0.47421360 1.10470391 -2.64010187 
O 0.47887477 1.28851389 -1.64636734 
O -0.33943631 -0.19645310 -3.13313330 
Vibrational frequencies (in cm-1) 
 33.0  80.1 118.3 138.2 159.3 170.6 182.5 201.0 238.3 332.3 340.0 363.3 390.2 409.3 
427.4 452.8 475.9 489.6 531.2 622.2 630.4 694.5 727.8 798.1 837.8 874.4 894.3 913.9 
930.0 955.2 984.3 994.1 1005.4 1009.5 1015.8 1039.0 1064.5 1076.6 1081.8 1087.9 1111.6 
1159.5 1170.9 1186.0 1206.7 1221.3 1236.9 1251.8 1258.2 1285.4 1287.7 1293.8 1296.3 
1302.2 1304.4 1313.9 1328.6 1334.3 1361.2 1371.1 1386.6 1392.1 1406.2 1415.1 1864.1 
2657.2 2672.8 2676.2 2677.4 2681.0 2681.4 2683.3 2718.9 2737.4 2749.1 2753.7 2762.6 
2781.7 2783.4 2787.4 2826.6  
 
 
name= MIN325 
energy (in kcal/mol)= 2.703077 
ZPE (in kcal/mol)= 143.825 
G (in kcal/mol)= 116.991 
Geometry 
C -2.19699509 -1.05099472 -0.75256139 
C -0.67450987 -1.04927788 -0.85129440 
C -0.09934801 0.40405194 -0.73853256 
C 1.20667851 0.57609183 0.03236983 
C 1.02878261 0.57196735 1.55162248 
C -0.49882073 -2.49224387 1.18765342 
C -0.00708818 -2.06068206 0.02744775 
C 0.45912036 1.81946687 2.15756432 
C 0.54418573 1.83691409 3.65322778 
C -0.07871131 2.83676329 1.48266361 
H -2.63977642 -0.42379010 -1.54014796 
H -2.54455201 -0.67571984 0.21541116 
H -2.60105726 -2.06288976 -0.88816411 
H -0.87308337 1.12809294 -0.40458015 
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H 1.68265003 1.52969180 -0.28664317 
H 1.92628226 -0.21259462 -0.26577937 
H 2.01892322 0.36660784 2.01801472 
H -1.42663411 -2.15039251 1.62111885 
H -0.00673255 -3.23402502 1.79933728 
H 0.93071337 -2.44552205 -0.38112563 
H -0.09258771 2.61033653 4.10224210 
H 1.57446259 2.04167119 3.98047173 
H 0.24521117 0.87784354 4.09551672 
H -0.49182271 3.71047019 1.95987252 
H -0.14454681 2.89517914 0.41029414 
H 0.38946686 -0.28849581 1.85065433 
O 0.55165998 -0.47612817 -2.68628949 
O 0.13604200 0.74611702 -2.10780661 
O -0.40227985 -1.42036789 -2.21958636 
Vibrational frequencies (in cm-1) 
 26.1  34.3  48.1  95.3 111.9 117.5 186.7 194.4 206.6 245.0 267.0 297.5 332.6 363.5 
402.6 432.4 449.6 461.0 486.7 547.4 609.5 637.0 679.8 718.0 808.4 863.7 899.1 910.3 
948.3 976.6 987.3 989.5 1003.0 1029.3 1038.8 1051.8 1060.5 1071.4 1091.6 1094.0 1127.4 
1155.2 1174.2 1195.5 1199.3 1247.1 1252.5 1256.7 1276.6 1284.5 1288.0 1289.4 1290.6 
1303.1 1311.4 1320.7 1340.3 1344.8 1385.1 1387.2 1399.5 1400.7 1408.5 1852.3 1875.4 
2649.2 2654.7 2669.5 2670.9 2675.7 2676.3 2679.0 2709.9 2721.3 2734.8 2739.9 2748.0 
2779.2 2779.9 2784.9 2793.5  
 
 
name= MIN326 
energy (in kcal/mol)= 2.931676 
ZPE (in kcal/mol)= 143.615 
G (in kcal/mol)= 118.283 
Geometry 
C -2.24788926 -0.19937285 -0.51620860 
C -0.72136096 -0.13343506 -0.54234553 
C -0.17057895 1.26963176 -0.42837940 
C 0.79444953 1.53355033 0.46673292 
C 1.28668563 0.41200240 1.33401554 
C 1.49187028 -0.81769787 0.38397740 
C -0.05166538 -1.04798900 0.50791814 
C 0.02294315 -0.34268525 1.92502225 
C -1.12112163 0.51373033 2.42550707 
C 0.39758058 -1.33624119 3.02190843 
H -2.68308571 0.45495215 -1.28156197 
H -2.65398815 0.10171131 0.45384204 
H -2.59812791 -1.21952860 -0.71947995 
H -0.18606136 0.57541886 -3.97647982 
H -0.58093627 2.00040284 -1.11444725 
H 1.24426222 2.50810203 0.60001082 
H 2.08578438 0.65996618 2.02674778 
H 2.10224206 -1.61885099 0.80324020 
H 1.87860013 -0.59155438 -0.60853932 
H -0.41264957 -2.07259508 0.49071164 
H -2.01486138 -0.09015378 2.62101422 
H -1.40293027 1.30950549 1.72515501 
H -0.84945210 1.01399346 3.36472260 
H 0.70837991 -0.81508903 3.93515653 
H 1.22131628 -1.99703861 2.73207632 
H -0.45499478 -1.97573274 3.27816787 
O 0.66065087 -0.11176960 -2.43915389 
O 0.22551802 0.99713539 -3.18519981 
O -0.42833739 -0.70471609 -1.83858844 
Vibrational frequencies (in cm-1) 
 26.9  52.5  98.5 137.9 144.4 173.5 188.4 212.1 251.6 280.8 308.4 330.0 359.9 388.9 
410.2 439.1 468.3 471.1 527.0 542.6 623.2 636.7 729.6 787.1 830.3 866.1 869.3 909.0 
938.6 942.1 964.6 980.3 996.1 1003.4 1011.1 1014.1 1020.8 1051.4 1078.7 1083.3 1122.9 
1137.6 1158.2 1180.3 1190.5 1210.1 1236.6 1253.8 1265.7 1281.1 1287.9 1290.3 1293.4 
1297.2 1299.9 1309.2 1315.4 1325.6 1338.6 1354.9 1385.2 1399.7 1406.6 1415.1 1807.4 
251 
 
2665.9 2675.2 2675.8 2676.5 2678.0 2680.8 2692.0 2753.4 2756.0 2758.5 2768.7 2771.1 
2779.0 2782.2 2783.3 2852.5  
 
 
name= MIN327 
energy (in kcal/mol)= 3.337571 
ZPE (in kcal/mol)= 143.383 
G (in kcal/mol)= 116.149 
Geometry 
C -2.72991522 0.17866055 -1.21490248 
C -1.22290027 0.17475456 -1.21230118 
C -0.62423346 1.50182040 -1.18934795 
C 1.69294316 0.86059884 1.37687224 
C 0.91343857 -0.21082749 1.21382928 
C 0.89524519 -0.92874667 -0.10681995 
C -0.49741350 -1.03063508 -0.66762965 
C 0.00280219 -0.76879567 2.27991491 
C 0.14355126 -0.04590140 3.62592075 
C 0.26751462 -2.26798306 2.48882458 
H -3.13406363 0.48656775 -0.24283766 
H -3.13365103 -0.81926126 -1.44345804 
H -3.13117792 0.85532893 -1.98241489 
H -1.12292723 2.30873265 -0.66419927 
H 1.77211896 1.42647273 2.28906371 
H 2.33304874 1.25209454 0.60064552 
H 1.32334208 -2.45478646 2.71649617 
H 1.34303815 -1.94052806 0.00349639 
H 1.56256581 -0.42691020 -0.85317973 
H -1.09174624 -1.87406138 -0.29899174 
H -0.09518057 1.01915460 3.53830995 
H 1.16368688 -0.13141604 4.01876966 
H -0.53216789 -0.47209822 4.37534922 
H -0.32345286 -2.66070041 3.32363732 
H 0.00707849 -2.85661086 1.60310978 
H -1.05412446 -0.63690680 1.92711859 
O 1.22470194 1.16092764 -2.36432843 
O 0.47968562 1.91591906 -1.72963751 
O -0.62581198 -0.80099434 -2.07027807 
Vibrational frequencies (in cm-1) 
 25.5  43.0  47.2  78.4  89.2 125.8 147.4 179.5 183.3 223.9 234.9 293.2 312.3 345.5 
369.3 403.4 421.9 438.3 460.5 506.4 542.5 620.9 657.2 719.8 828.2 846.9 860.9 874.5 
964.8 976.1 988.7 991.0 1012.0 1014.1 1052.5 1074.0 1078.2 1093.6 1108.1 1126.0 1164.2 
1173.0 1194.2 1202.9 1236.3 1268.2 1275.7 1280.6 1282.0 1284.6 1296.0 1299.7 1307.7 
1309.1 1312.1 1327.2 1344.0 1353.6 1394.0 1398.6 1402.2 1413.3 1551.9 1621.7 1856.9 
2628.2 2667.7 2670.1 2675.4 2676.4 2676.8 2679.8 2699.6 2717.2 2718.2 2720.8 2727.7 
2779.9 2780.5 2781.9 2788.9  
 
 
name= MIN328 
energy (in kcal/mol)= 5.06072 
ZPE (in kcal/mol)= 141.681 
G (in kcal/mol)= 112.156 
Geometry 
C -2.61730016 -1.22666185 -0.97484746 
C -1.13508193 -1.13230855 -0.94444310 
C -1.02991728 2.37806743 -0.85382245 
C -1.14903467 1.88703320 0.37588913 
C 1.54724518 -0.32812120 0.72924033 
C 1.16657169 -1.54618164 -0.05466183 
C -0.32009226 -1.70201508 -0.04753282 
C 1.53462824 -0.24972275 2.06671608 
C 1.85877927 1.03038795 2.76534105 
C 1.19659831 -1.40129206 2.95386123 
H -2.99481583 -1.34550097 -2.00262743 
H -3.07069090 -0.30409248 -0.57514714 
252 
 
H -2.99794947 -2.06894271 -0.38342643 
H -1.42548077 3.32030568 -1.23104617 
H -1.67360189 2.38818591 1.16999868 
H -0.72285331 0.94310268 0.68753588 
H 1.82582827 0.53132085 0.12206865 
H 1.65346161 -2.45299366 0.36672605 
H 1.55144211 -1.47619509 -1.09670299 
H -0.71932712 -2.30723996 0.76309308 
H 1.96317283 1.87664121 2.07244244 
H 2.80127294 0.94954352 3.32433287 
H 1.07105069 1.30169778 3.48239041 
H 1.79837321 -2.28798232 2.70580433 
H 0.14000462 -1.68641004 2.84738977 
H 1.36769361 -1.18298239 4.01521176 
O 0.22146645 0.57945808 -1.60178713 
O -0.37833422 1.80962113 -1.91140712 
O -0.66723970 -0.42668704 -2.03894181 
Vibrational frequencies (in cm-1) 
-22.5  30.4  43.4  65.2  67.3  71.0  73.9  94.0 102.4 160.5 173.5 206.4 242.9 284.2 
315.6 332.3 397.7 425.9 436.8 487.4 543.1 559.8 625.9 632.5 641.1 801.8 878.5 910.3 
920.3 933.7 951.5 960.9 994.7 1008.1 1014.6 1024.7 1030.5 1058.2 1069.3 1078.6 1113.9 
1161.5 1170.3 1182.0 1239.8 1261.2 1270.0 1272.4 1277.4 1279.8 1281.8 1287.1 1290.0 
1290.4 1326.9 1336.1 1369.9 1372.4 1379.8 1394.4 1399.6 1417.7 1857.4 1858.4 1871.5 
2655.2 2662.9 2668.7 2672.4 2674.0 2676.2 2677.0 2705.7 2732.6 2735.3 2751.8 2759.1 
2777.6 2778.3 2780.2 2789.9  
 
 
name= MIN329 
energy (in kcal/mol)= 1.182298 
ZPE (in kcal/mol)= 146.033 
G (in kcal/mol)= 122.102 
Geometry 
C -2.89856942 0.26734113 -0.39797243 
C -1.49445030 0.27463752 0.09369006 
C -0.67174777 1.46773966 -0.33677490 
C 0.53659630 1.67301694 0.59239060 
C 1.31780496 0.35239018 0.62863875 
C 1.74709472 0.01172205 -0.79300724 
C -0.97046532 -0.71845316 0.81905005 
C 0.44885205 -0.74163176 1.31565639 
C 0.41647041 -0.46588953 2.83488840 
C 1.04335982 -2.14079768 1.09071706 
H -2.92308591 0.43236269 -1.48890077 
H -3.49609335 1.06105327 0.06996992 
H -3.40862796 -0.68627712 -0.20949840 
H -1.28874624 2.39423161 -0.41482903 
H 0.20698978 1.97375322 1.60088704 
H 1.16791275 2.49712337 0.21530219 
H 2.24573290 0.48577476 1.23920166 
H 2.25938289 -0.95769976 -0.84780407 
H 2.39495264 0.79708334 -1.21061100 
H -1.56090616 -1.58567609 1.10720144 
H -0.03885754 0.50501041 3.05741248 
H 1.42153664 -0.47620141 3.26636877 
H -0.17658777 -1.22379736 3.35856112 
H 2.11301177 -2.16626237 1.31702683 
H 0.89710841 -2.47343700 0.05478068 
H 0.55536980 -2.88539981 1.73027597 
O 0.63101104 -0.02970909 -1.79319555 
O -0.20515302 1.27825751 -1.63254024 
O -0.00499469 -1.03525816 -1.79956888 
Vibrational frequencies (in cm-1) 
 82.2  93.7 104.4 120.9 167.0 215.7 217.2 249.7 281.4 313.8 336.2 344.5 380.0 436.6 
451.2 468.3 485.2 522.2 560.7 613.9 661.0 676.0 758.0 843.8 914.6 923.3 934.8 958.2 
962.7 978.2 980.8 988.2 1029.0 1051.2 1062.6 1067.9 1075.9 1107.6 1159.0 1170.1 1179.1 
253 
 
1195.2 1202.0 1219.7 1245.2 1251.5 1252.3 1277.3 1284.2 1288.8 1296.1 1297.4 1299.6 
1306.9 1307.2 1309.9 1332.9 1339.1 1353.8 1359.9 1379.4 1398.0 1402.8 1412.1 1876.1 
2660.8 2666.9 2669.3 2674.1 2675.0 2677.1 2679.2 2682.1 2686.5 2695.9 2725.4 2750.1 
2756.7 2778.0 2779.3 2781.2  
 
 
name= MIN330 
energy (in kcal/mol)= 1.13697 
ZPE (in kcal/mol)= 146.086 
G (in kcal/mol)= 122.237 
Geometry 
C -2.92326893 -0.26953088 0.42982597 
C -1.44343141 -0.14640535 0.52440031 
C -0.91269690 1.26851692 0.52384352 
C 0.47354514 1.33166325 1.18740163 
C 1.38389867 0.34173086 0.44724866 
C 1.44384569 0.75604677 -1.01706375 
C -0.62574617 -1.20263389 0.57407389 
C 0.87179437 -1.11014445 0.68061226 
C 1.26492741 -1.54577416 2.10926470 
C 1.51047139 -2.09048149 -0.31582940 
H -3.32789433 0.42831287 -0.32181318 
H -3.40561793 -0.04048692 1.39005112 
H -3.24411825 -1.27629339 0.13053540 
H -1.62605883 1.98330068 0.99907572 
H 0.40187839 1.08682197 2.26034608 
H 0.87488514 2.35871253 1.13044586 
H 2.42053386 0.41004220 0.86190500 
H 2.05224963 0.06821371 -1.61807049 
H 1.82992627 1.78103564 -1.12507888 
H -1.01031598 -2.22035817 0.55205019 
H 0.81930733 -0.89145798 2.86561814 
H 2.34995274 -1.53472544 2.24701303 
H 0.91574025 -2.56289442 2.31940907 
H 2.59561430 -1.96658483 -0.36593635 
H 1.09711063 -1.95920462 -1.32480171 
H 1.31131696 -3.12996688 -0.03077212 
O 0.10551375 0.85534573 -1.68459599 
O -0.80842054 1.73945227 -0.77949207 
O -0.36974408 -0.18079953 -2.02472576 
Vibrational frequencies (in cm-1) 
 88.1  96.7 109.9 121.6 167.8 217.0 218.6 250.3 281.0 313.0 336.8 345.7 379.8 435.9 
451.7 470.0 485.2 523.3 561.5 616.7 660.9 673.9 757.7 846.5 914.2 924.6 935.0 958.3 
962.9 978.5 981.5 988.5 1029.4 1049.8 1063.3 1070.4 1075.6 1105.3 1159.0 1171.4 1179.0 
1195.0 1202.4 1219.6 1244.6 1251.2 1251.8 1277.7 1283.6 1289.9 1296.2 1298.0 1300.2 
1307.3 1307.9 1310.5 1332.8 1339.4 1354.0 1359.8 1380.1 1398.8 1402.7 1412.7 1876.5 
2661.0 2668.0 2668.6 2674.8 2675.4 2675.8 2679.5 2682.4 2686.1 2696.5 2726.0 2750.5 
2756.6 2777.8 2779.5 2781.5  
 
 
name= MIN331 
energy (in kcal/mol)= 3.256756 
ZPE (in kcal/mol)= 144.246 
G (in kcal/mol)= 119.437 
Geometry 
C -2.21423940 -0.28215804 -0.42999005 
C -0.69600477 -0.25026195 -0.41293749 
C -0.07480760 1.19168105 -0.42775548 
C 1.10145728 1.20501434 0.58092884 
C 1.07560070 -0.12246179 1.30778630 
C 1.44976269 -0.20931487 -3.06686207 
C -0.05180523 -0.98117384 0.75461317 
C -0.12868103 -0.45842318 2.18283400 
C -1.10052566 0.60390677 2.62124332 
C 0.09575450 -1.49003598 3.26795849 
254 
 
H -2.64640889 0.06321480 0.51373212 
H -2.56736419 -1.31001760 -0.59868626 
H -2.61655780 0.33167681 -1.24466291 
H -0.81903675 1.98364401 -0.21604292 
H 2.05340318 1.34556433 0.03605031 
H 1.02530106 2.05444304 1.27860694 
H 2.04652105 -0.53399724 1.56430423 
H 2.16049712 0.53293373 -3.38471011 
H 1.66460411 -1.24360423 -3.26989033 
H 0.05058309 -2.05265127 0.58865119 
H -1.29458294 1.35615440 1.84884208 
H -0.71570300 1.14195345 3.49900886 
H -2.06721982 0.16433593 2.90032970 
H 0.47966374 -1.02192868 4.18312238 
H 0.81627703 -2.26164484 2.97156699 
H -0.84100134 -2.00240386 3.52141508 
O 0.43131565 0.12453179 -2.37980282 
O 0.41004246 1.48618429 -1.71512085 
O -0.25223345 -0.94092931 -1.58050857 
Vibrational frequencies (in cm-1) 
 40.1  73.2 126.1 140.6 153.9 167.9 184.6 220.7 261.0 273.1 276.4 333.6 346.1 383.9 
426.3 445.2 476.5 500.7 551.7 597.0 621.9 660.0 753.1 767.7 790.1 822.2 879.4 920.7 
967.6 984.6 1002.2 1011.7 1017.1 1018.9 1041.3 1062.1 1100.0 1106.9 1115.2 1134.3 
1148.1 1169.0 1180.1 1194.5 1205.7 1221.9 1250.2 1281.0 1284.5 1286.5 1288.5 1290.1 
1295.0 1298.2 1299.0 1302.5 1311.3 1324.5 1333.6 1353.0 1392.2 1403.0 1406.4 1497.5 
1668.4 2669.5 2672.9 2674.7 2675.1 2677.3 2677.9 2679.6 2682.2 2690.9 2728.2 2752.5 
2762.2 2771.4 2780.7 2782.8 2783.2  
 
 
name= MIN332 
energy (in kcal/mol)= 4.254668 
ZPE (in kcal/mol)= 143.303 
G (in kcal/mol)= 116.14 
Geometry 
C -2.90945318 -0.77428278 -0.85203466 
C -1.45208537 -0.56593888 -0.55451281 
C -1.02077547 0.83050127 -0.56872076 
C 1.94495774 -0.29028170 -0.63874765 
C 1.54901954 -0.37550175 0.63305720 
C 0.49234882 -1.32561630 1.11155693 
C -0.69036324 -1.60605852 0.21630411 
C 2.23511380 0.46490905 1.68947579 
C 1.42131865 1.73650343 1.96654420 
C 2.47445432 -0.30871828 2.99200135 
H -3.20586817 -0.24008607 -1.77476695 
H -3.54662802 -0.41408471 -0.03626787 
H -3.14354823 -1.83317097 -1.02741935 
H -0.46628647 1.25468919 0.26045823 
H 2.72562368 0.36919293 -0.98185730 
H 1.52117124 -0.87282544 -1.44548536 
H 3.23955407 0.77561715 1.29531389 
H 0.08648804 -0.98565018 2.09270089 
H 1.00375362 -2.29671423 1.32853622 
H -1.23566704 -2.51500345 0.51478637 
H 0.41796221 1.50371482 2.33674439 
H 1.32841611 2.35044895 1.06382542 
H 1.91122865 2.35546381 2.72777314 
H 2.93407114 -1.28403719 2.79616442 
H 1.54690084 -0.48026425 3.54781567 
H 3.14814800 0.24403031 3.65683963 
O -1.82448191 1.38652288 -2.54965183 
O -1.20897375 1.69263236 -1.51601465 
O -0.55573874 -1.48531221 -1.19740835 
Vibrational frequencies (in cm-1) 
255 
 
 25.2  42.0  59.3  77.8 105.2 116.4 184.0 188.4 205.4 210.5 232.0 239.5 255.7 268.6 
344.7 381.2 419.9 470.1 519.0 528.4 557.9 637.1 651.2 693.7 817.4 853.4 869.2 885.0 
929.0 968.2 977.5 985.0 1013.3 1017.0 1053.4 1068.8 1078.2 1089.5 1110.0 1121.7 1169.8 
1182.8 1204.2 1226.4 1242.0 1271.2 1275.3 1276.0 1281.0 1286.0 1298.3 1298.7 1302.9 
1307.6 1312.3 1333.3 1345.1 1393.9 1396.1 1398.1 1403.3 1408.7 1559.0 1624.1 1857.3 
2644.7 2646.7 2668.8 2673.7 2677.5 2678.8 2679.2 2700.2 2704.2 2709.7 2710.8 2725.6 
2775.8 2779.0 2780.9 2783.6  
 
 
name= MIN333 
energy (in kcal/mol)= 5.984453 
ZPE (in kcal/mol)= 141.727 
G (in kcal/mol)= 111.914 
Geometry 
C -2.69486428 -1.45148781 -0.65987195 
C -1.20957993 -1.37265687 -0.66881369 
C -0.59537182 1.81525257 -0.64271522 
C -1.05557514 3.06681434 -0.62627036 
C 1.56860439 -0.33892888 0.70236775 
C 1.09670986 -1.69332672 0.27111046 
C -0.39485510 -1.77712592 0.31290524 
C 1.46851938 0.14593128 1.94751784 
C 1.90893567 1.53682496 2.26901027 
C 0.91505214 -0.63450001 3.09230864 
H -3.10617146 -1.52859237 -1.67997867 
H -3.13380423 -0.54587806 -0.21198317 
H -3.06270112 -2.31809968 -0.09481850 
H -0.46150087 1.15053280 0.20388227 
H -1.16438435 3.67412329 -1.51050109 
H -1.35653298 3.57144079 0.27497093 
H 2.01091461 0.25751951 -0.09420251 
H 1.54311777 -2.47941151 0.92057589 
H 1.46967460 -1.92806010 -0.75138998 
H -0.80626933 -2.20037189 1.22728700 
H 1.10760527 2.10319812 2.76442598 
H 2.20118408 2.10819804 1.37719266 
H 2.77439402 1.53113569 2.94633725 
H 1.06745102 -0.13690324 4.05800632 
H 1.38284330 -1.62759542 3.16346191 
H -0.16675160 -0.79502989 2.97672188 
O 0.27852191 0.01138079 -1.72989756 
O -0.24491598 1.30965911 -1.87557153 
O -0.78605387 -0.88820044 -1.89284836 
Vibrational frequencies (in cm-1) 
 17.9  32.0  40.3  47.7  64.1  77.7  83.3  90.0 110.0 132.1 170.7 214.7 249.2 290.5 
321.1 342.6 399.4 416.2 430.6 487.7 536.3 565.6 578.4 612.6 647.9 817.8 873.4 910.4 
922.4 937.5 952.3 962.1 992.6 1002.3 1019.3 1024.4 1029.6 1056.0 1064.3 1075.6 1113.4 
1169.4 1175.1 1246.3 1258.3 1259.5 1269.5 1272.5 1277.1 1279.6 1286.2 1289.2 1289.4 
1298.4 1327.6 1334.1 1367.1 1372.4 1380.2 1395.0 1399.4 1418.0 1828.4 1867.3 1871.5 
2653.9 2662.9 2668.2 2672.0 2673.0 2673.3 2676.9 2708.1 2734.2 2734.9 2750.4 2758.0 
2776.8 2778.2 2780.1 2794.8  
 
 
name= MIN334 
energy (in kcal/mol)= 3.188734 
ZPE (in kcal/mol)= 144.562 
G (in kcal/mol)= 118.727 
Geometry 
C -2.54138428 -1.50744965 -1.61707588 
C -1.42582758 -1.16606228 -0.68831104 
C 1.60297984 1.20472314 -0.94513551 
C 1.46390220 -0.14889101 -0.36108771 
C 0.92166617 -0.43317409 0.83301396 
C 0.36507076 -1.82574961 1.00019822 
C -0.78563205 -2.06736120 0.07431732 
256 
 
C 0.73599326 0.47983393 2.01434740 
C 2.02731429 1.23891014 2.34963494 
C -0.42851162 1.45008050 1.78760985 
H -3.46213684 -1.73377276 -1.05770441 
H -2.31268470 -2.37660504 -2.24612432 
H -2.78067502 -0.66733822 -2.28679872 
H 1.88103199 1.99737662 -0.22553291 
H 2.28819195 1.23975993 -1.80966086 
H 1.65123056 -0.95216095 -1.07717150 
H 0.48100170 -0.14444206 2.91349511 
H 0.03824167 -2.01760283 2.04562539 
H 1.16120962 -2.58071458 0.80794102 
H -1.11669799 -3.10828631 0.05783499 
H 2.25434974 2.01024413 1.60632955 
H 2.88536519 0.56007507 2.39679567 
H 1.94173612 1.74024811 3.32020426 
H -0.54987826 2.13439498 2.63212298 
H -1.37341727 0.90727842 1.65497287 
H -0.28647777 2.05200278 0.88117765 
O -0.48911312 0.60804590 -1.78787948 
O 0.30579893 1.64724189 -1.41132791 
O -1.19843356 0.18357077 -0.57437027 
Vibrational frequencies (in cm-1) 
 42.5  55.9  57.3 101.7 148.3 156.4 193.9 200.2 230.0 236.4 243.3 267.4 308.0 337.6 
369.8 378.9 430.3 467.8 558.3 581.6 598.0 653.4 710.4 791.1 830.1 842.4 942.4 953.0 
964.2 974.9 979.6 986.0 1010.5 1018.7 1034.4 1049.0 1072.1 1108.2 1143.5 1147.1 1161.5 
1175.3 1197.2 1226.2 1250.5 1261.0 1273.2 1275.5 1279.2 1293.6 1296.5 1297.9 1299.1 
1305.8 1309.1 1336.9 1344.4 1351.3 1385.5 1391.0 1399.8 1409.7 1414.2 1842.8 1861.9 
2642.1 2651.1 2663.4 2666.9 2669.2 2675.9 2679.5 2681.5 2695.3 2714.6 2731.9 2746.0 
2751.4 2779.1 2779.3 2781.7  
 
 
name= MIN335 
energy (in kcal/mol)= 5.828712 
ZPE (in kcal/mol)= 141.934 
G (in kcal/mol)= 113.37 
Geometry 
C -1.86296164 -0.48599017 0.46514623 
C -0.53554007 -0.37444375 0.41771414 
C 0.19436471 0.94107018 0.39773270 
C 1.22999561 1.04625447 -0.72895229 
C 0.74465889 0.47414208 -2.02287597 
C 1.53513816 -0.20483128 -2.85373893 
C 0.34615635 -1.54573512 0.40823568 
C 0.77377835 -2.17833767 1.50794637 
C 0.40411916 -1.76433849 2.89288309 
C 1.67227326 -3.36898269 1.42317644 
H -2.89976649 2.46673253 -0.77112729 
H -2.37284930 -1.43641399 0.49370837 
H -2.53615296 0.35650971 0.46673761 
H 0.68989451 1.09562153 1.39606534 
H 2.16763301 0.54694492 -0.40475535 
H 1.50067335 2.11491484 -0.88108223 
H -0.31023183 0.65412743 -2.24338998 
H 2.57591803 -0.40998510 -2.66631247 
H 1.19484090 -0.61033166 -3.79320955 
H 0.63427749 -1.87144376 -0.59385002 
H -0.35789733 -0.97146558 2.90708462 
H 1.27853308 -1.38868787 3.44185952 
H -0.00538493 -2.60720021 3.46739120 
H 2.59055837 -3.22006355 2.00770192 
H 1.97657719 -3.59971564 0.39352707 
H 1.17540158 -4.26665437 1.81934106 
O -1.02131840 2.50155057 -0.85289921 
O -0.69028508 2.05940686 0.41786779 
257 
 
O -2.22955207 1.92447800 -1.25549979 
Vibrational frequencies (in cm-1) 
 26.3  36.3  50.8  61.9  80.4  92.7 110.7 119.9 132.3 158.7 191.0 238.3 269.1 307.8 
334.0 356.3 396.1 423.9 438.6 484.9 499.9 525.1 577.2 607.2 664.2 790.1 836.4 869.2 
917.6 924.6 950.2 957.9 980.0 997.6 1005.2 1011.9 1027.0 1072.1 1083.1 1088.3 1110.1 
1119.0 1123.7 1180.3 1202.8 1257.2 1268.7 1271.9 1278.2 1282.5 1285.4 1289.5 1300.8 
1338.2 1345.1 1346.2 1363.7 1370.2 1392.8 1393.5 1401.3 1408.2 1847.4 1860.1 1887.8 
2655.5 2663.0 2668.8 2670.6 2674.4 2675.9 2716.4 2722.7 2731.8 2744.5 2752.2 2778.1 
2780.8 2788.3 2792.0 2850.0  
 
 
name= MIN336 
energy (in kcal/mol)= 5.429319 
ZPE (in kcal/mol)= 142.394 
G (in kcal/mol)= 116.483 
Geometry 
C -2.00164930 -1.62588164 0.20036751 
C -0.52455293 -1.61315353 0.20123891 
C -1.12739955 2.43920652 0.39021394 
C -0.19859432 2.56831375 -0.78674142 
C 0.51530651 1.29539341 -1.20244618 
C -0.37694198 0.12901935 -1.71020292 
C 0.30810134 -0.85440921 -0.73114688 
C 1.12975401 0.34892090 -0.10355611 
C 0.77892926 0.66413621 1.33599660 
C 2.63003593 0.15950684 -0.25226948 
H -2.39339095 -2.02090883 -0.75406498 
H -2.40645195 -0.60314507 0.30497015 
H -2.43587440 -2.23517044 1.00736828 
H -2.91663979 1.78755401 0.74033949 
H 0.55745054 3.33741208 -0.51519259 
H -0.74432996 2.97562933 -1.66351583 
H 1.28761189 1.56204244 -1.95419019 
H -0.24320606 -0.11758292 -2.76626457 
H -1.44669825 0.28425492 -1.54041139 
H 0.99935284 -1.56402180 -1.24861642 
H -0.29691531 0.62177170 1.53746505 
H 1.13288130 1.66261512 1.62366562 
H 1.25294021 -0.06327127 2.01605436 
H 3.18298487 1.03208544 0.11150259 
H 2.93040674 -0.01987176 -1.28955988 
H 2.96110502 -0.71427310 0.33508836 
O 1.24897481 -2.46650598 1.19614415 
O -2.25205853 1.84716911 0.02051521 
O -0.01432289 -2.39322927 1.11576345 
Vibrational frequencies (in cm-1) 
 41.4  54.7  80.6 104.6 133.5 149.1 183.1 210.5 219.7 234.0 262.4 273.6 292.7 318.9 
331.9 377.2 424.3 438.8 476.6 521.1 575.3 631.1 650.5 682.6 793.2 805.0 880.3 914.6 
944.2 969.9 997.5 1006.1 1011.7 1020.1 1030.9 1040.3 1074.5 1087.5 1114.6 1133.2 1134.9 
1167.3 1194.9 1211.2 1228.6 1257.9 1259.4 1265.6 1274.8 1284.5 1287.3 1297.2 1298.2 
1302.2 1318.5 1327.1 1333.7 1355.3 1366.9 1382.1 1383.2 1405.0 1408.4 1439.7 1582.7 
2651.1 2657.7 2662.9 2664.4 2665.2 2673.8 2678.3 2682.4 2694.3 2712.5 2739.0 2764.2 
2770.0 2773.6 2778.3 2779.9  
 
 
name= MIN337 
energy (in kcal/mol)= 6.734078 
ZPE (in kcal/mol)= 141.745 
G (in kcal/mol)= 112.568 
Geometry 
C -2.47461742 -0.81622572 -0.12948658 
C -1.14098498 -0.78915741 -0.06037135 
C -0.39348844 0.48398316 -0.35985131 
C 1.12026186 0.43955216 -0.11103875 
C 1.40757645 0.30888509 1.34790910 
258 
 
C 0.18333903 -2.81022182 -0.54153998 
C -0.37048408 -1.97330465 0.33527469 
C 1.25074546 1.28278844 2.25446473 
C 0.78802811 2.66427952 1.93318761 
C 1.52033876 1.03514641 3.70426994 
H -3.06027733 -1.70035238 0.06700162 
H -3.07564606 0.03517243 -0.40562477 
H -1.69908707 -0.48117761 -3.47349665 
H -0.85067200 1.34057585 0.20346652 
H 1.58965369 1.35425662 -0.53049874 
H 1.56922350 -0.40189654 -0.68006310 
H 1.75442472 -0.67934167 1.64697555 
H 0.74464695 -3.68617940 -0.25935257 
H 0.11054747 -2.67938258 -1.61339983 
H -0.29055203 -2.11790314 1.41460100 
H -0.29597584 2.76180048 2.09297213 
H 0.99256387 2.94657620 0.89109300 
H 1.27546026 3.41726092 2.56768946 
H 2.37816096 1.62591161 4.05495742 
H 1.74304713 -0.01739155 3.92264018 
H 0.65526307 1.31555757 4.32189255 
O -0.09919845 0.05776805 -2.63427917 
O -0.65617557 0.91478262 -1.69494967 
O -1.01798617 -0.95314426 -2.93336560 
Vibrational frequencies (in cm-1) 
 24.6  25.1  44.5  61.0  80.8  83.5  92.1  96.6 102.8 184.8 198.7 237.5 275.1 300.1 
311.2 319.4 385.8 404.0 461.0 484.2 505.5 550.1 585.2 638.6 651.9 730.0 831.7 847.8 
912.9 920.1 953.4 963.1 981.5 994.4 1014.1 1017.6 1056.6 1070.5 1078.1 1093.5 1103.5 
1114.5 1139.5 1164.9 1231.0 1246.5 1263.7 1277.0 1282.0 1284.8 1288.7 1291.3 1305.3 
1322.4 1338.2 1350.5 1354.5 1378.3 1384.3 1400.0 1400.6 1415.2 1835.2 1865.3 1874.7 
2653.0 2668.4 2670.8 2671.3 2673.7 2675.9 2711.6 2723.3 2739.1 2751.0 2754.9 2777.5 
2780.7 2782.8 2788.8 2848.2  
 
 
name= MIN338 
energy (in kcal/mol)= 5.581968 
ZPE (in kcal/mol)= 143.115 
G (in kcal/mol)= 116.064 
Geometry 
C -2.31067764 -0.03953003 -0.91057279 
C -0.78110442 -0.06703887 -0.78955163 
C -0.22717993 1.39635769 -0.84728593 
C 0.94173304 1.76580706 0.04101522 
C 0.95533273 -0.87161571 1.95484038 
C 1.14282967 -1.38405686 0.52774041 
C -0.38451602 -1.01753863 0.32416610 
C -0.33368039 -0.51056545 1.76938877 
C -1.39125706 0.10310279 2.56908613 
C 1.90622672 -0.86576273 3.06372088 
H -2.63347370 0.61046518 -1.73407411 
H -2.77651987 0.31022111 0.01604113 
H -2.70830474 -1.03860667 -1.13087007 
H -1.04826363 2.14101958 -0.74795767 
H 1.23239318 2.81319055 -0.11605705 
H 1.82823213 1.15623762 -0.17935085 
H 0.71058268 1.64006644 1.10577537 
H 1.37089836 -2.44635049 0.43244452 
H 1.83758712 -0.82145866 -0.09742232 
H -0.99013761 -1.94335600 0.23588169 
H -2.29920646 -0.52090894 2.58820620 
H -1.68444865 1.08706133 2.16897441 
H -1.08292907 0.25717795 3.61444787 
H 1.61223757 -0.16745766 3.86169020 
H 2.91987207 -0.58607590 2.73775529 
H 1.98422820 -1.86540850 3.52489750 
259 
 
O 0.66073640 0.22944811 -2.53488991 
O 0.16894792 1.51499216 -2.21921060 
O -0.32656048 -0.65745179 -2.02352289 
Vibrational frequencies (in cm-1) 
 16.7  48.1  57.5  83.6  86.7 122.9 167.5 187.4 215.8 233.6 243.1 268.0 310.8 317.6 
323.9 365.9 459.5 476.0 500.8 575.2 641.8 677.5 703.4 795.5 837.3 870.6 913.5 949.5 
954.5 967.6 979.8 986.1 1006.0 1016.1 1045.7 1055.5 1077.8 1086.1 1107.0 1121.1 1143.6 
1147.7 1179.1 1186.3 1229.0 1262.6 1267.4 1272.8 1276.4 1278.1 1281.8 1285.6 1287.8 
1291.8 1292.9 1309.4 1332.3 1338.1 1356.0 1381.1 1390.1 1390.7 1399.3 1416.4 1915.9 
2662.5 2665.8 2668.0 2670.0 2672.9 2674.0 2676.8 2679.8 2687.8 2688.5 2716.3 2765.5 
2776.8 2779.3 2780.1 2780.7  
 
 
name= MIN339 
energy (in kcal/mol)= 8.797494 
ZPE (in kcal/mol)= 140.199 
G (in kcal/mol)= 112.475 
Geometry 
C -1.42272514 -0.42520043 -1.07758629 
C 0.08907119 -0.44769406 -1.07652338 
C 0.80289612 0.95120413 -1.18114572 
C 1.90577254 1.37302170 -0.25326721 
C -0.25942161 -0.37763934 1.93982314 
C 0.53093543 -1.40888163 1.19328401 
C 0.68115245 -1.42650588 -0.13437336 
C -1.68578118 -0.81538448 1.96405995 
C -2.68227118 0.19262380 2.34672259 
C 0.22826494 -0.25385702 3.39093149 
H -1.81702552 0.46123784 -0.56307429 
H -1.84526497 -1.30967966 -0.57266179 
H -1.82180803 -0.42239631 -2.10175432 
H -0.60409990 1.96885230 -2.12467093 
H 1.53008205 2.03428456 0.54184475 
H 2.39649154 0.51152891 0.21940092 
H -0.14835765 0.61959514 1.43633124 
H 0.97368678 -2.18783901 1.81546751 
H 2.67753537 1.93843640 -0.79973432 
H 1.26234746 -2.21076330 -0.62743525 
H -3.22622560 -0.16730841 3.23849165 
H -3.45058089 0.25342415 1.55500566 
H -2.33277075 1.20880319 2.55342294 
H -0.28647884 0.55459346 3.92156397 
H 1.30297441 -0.03773393 3.42319609 
H 0.06381951 -1.18260261 3.95175405 
O 1.28603370 0.56171544 -2.49157438 
O -0.08082627 2.01609823 -1.29319600 
O 0.57557244 -0.71556239 -2.43266408 
Vibrational frequencies (in cm-1) 
 26.5  49.1  54.8  72.6 102.3 118.1 126.5 153.8 165.5 174.0 218.2 258.6 261.9 277.6 
318.7 342.4 362.2 369.9 415.5 441.0 463.1 513.4 536.3 621.6 725.2 757.8 827.5 885.2 
900.9 934.0 950.8 978.4 991.8 1006.7 1012.1 1018.3 1027.5 1090.6 1120.2 1132.5 1146.3 
1160.2 1183.7 1195.2 1216.1 1229.9 1264.7 1268.8 1271.9 1273.0 1276.5 1281.3 1292.1 
1298.5 1299.5 1319.9 1330.3 1342.8 1370.9 1376.8 1387.0 1401.3 1407.0 1414.8 1861.4 
2654.7 2656.2 2665.3 2666.0 2667.9 2670.9 2671.8 2675.0 2685.3 2738.0 2753.0 2770.3 
2770.7 2776.6 2778.8 2796.8  
 
 
name= MIN340 
energy (in kcal/mol)= 5.591876 
ZPE (in kcal/mol)= 143.841 
G (in kcal/mol)= 118.933 
Geometry 
C -2.60529087 0.29453063 -0.07442201 
C -1.10146676 0.08432165 -0.08665935 
C -0.30825898 1.41885786 -0.36835428 
260 
 
C 0.40289637 1.29423284 1.00611402 
C 0.39546761 -1.23385085 1.56473811 
C 2.27684686 -0.01922517 -2.15661521 
C -0.78978764 -1.06918707 -1.04213895 
C -0.40712186 0.00444918 1.33479209 
C -1.34127322 0.18556948 2.52720948 
C 1.60687373 -1.25632647 2.12003166 
H -2.89658278 1.15930626 0.53375171 
H -3.13057467 -0.57885319 0.33011759 
H -2.98850668 0.47597899 -1.08712938 
H -0.94278918 2.30856695 -0.50245682 
H 0.23537352 2.12820399 1.68756136 
H 1.48212150 1.14559545 0.92508230 
H -0.10468108 -2.15624498 1.26366588 
H 2.73149526 -0.96677495 -2.40511346 
H 2.74178370 0.89188979 -2.50605262 
H -1.22051553 -0.87298372 -2.04361647 
H -1.90535974 1.12266497 2.46792181 
H -0.77116035 0.20888648 3.46525785 
H -2.06287293 -0.63547243 2.59980710 
H 2.15538772 -2.16772211 2.29580423 
H -1.19345410 -2.02744289 -0.65965335 
H 2.14323131 -0.37859394 2.43933146 
O 1.19539676 0.02992144 -1.49707683 
O 0.54612696 1.42463922 -1.44175760 
O 0.57400189 -1.32539402 -1.19819571 
Vibrational frequencies (in cm-1) 
 39.5  79.1  84.5 136.0 178.3 191.3 219.4 227.2 255.6 266.5 293.6 324.6 330.7 337.1 
365.7 394.0 458.5 497.5 549.4 588.1 615.3 640.7 654.2 672.4 717.1 760.3 834.1 900.9 
933.2 964.6 982.6 989.5 990.4 1001.0 1058.2 1072.8 1085.4 1094.6 1113.1 1127.9 1133.8 
1147.7 1181.9 1208.7 1213.6 1217.0 1246.4 1271.0 1274.3 1289.5 1292.4 1297.0 1302.8 
1305.2 1315.4 1318.9 1338.2 1341.3 1358.2 1370.1 1390.5 1399.5 1406.8 1695.0 1848.9 
2642.9 2664.1 2672.4 2675.2 2676.8 2680.3 2692.4 2709.4 2710.5 2712.3 2718.0 2752.3 
2770.9 2780.0 2780.7 2791.2  
 
 
name= MIN341 
energy (in kcal/mol)= 7.252861 
ZPE (in kcal/mol)= 142.247 
G (in kcal/mol)= 112.616 
Geometry 
C -2.51686709 -1.19379631 -0.73965012 
C -1.03907822 -1.16241769 -0.68315455 
C -0.19625553 2.49548034 -0.73504237 
C 0.90794705 2.42467955 -1.47268514 
C 1.71521263 -0.47772621 0.69155926 
C 1.24739222 -1.81195852 0.07747207 
C -0.23996615 -1.93593403 0.06480545 
C 1.36681796 -0.40175604 2.14928304 
C 0.16861390 0.42197215 2.48801279 
C 2.09215051 -1.02629390 3.08077864 
H -2.88094991 -1.26269524 -1.77735752 
H -2.95454456 -0.27871886 -0.30705919 
H -2.93946057 -2.04705074 -0.18981065 
H -0.40850613 3.18070679 0.08347411 
H 1.75599124 3.07405967 -1.33634958 
H 1.05093848 1.71215527 -2.27045686 
H 1.26724926 0.36807788 0.12851989 
H 1.70197120 -2.65300269 0.64054843 
H 1.64537033 -1.89544501 -0.95645996 
H -0.65498047 -2.71188193 0.70222326 
H -0.20048632 0.23263825 3.50373573 
H -0.66359771 0.21804131 1.79661945 
H 0.39896649 1.49387621 2.41624255 
H 1.86871299 -0.99612903 4.13238169 
261 
 
H 2.80973082 -0.37353635 0.55119511 
H 2.96242448 -1.61892613 2.85797648 
O -1.21461544 0.77832231 -1.90825118 
O -1.30337685 1.70171863 -0.84615621 
O -0.38458853 -0.27106737 -1.52192094 
Vibrational frequencies (in cm-1) 
  7.5  32.5  32.9  61.2  73.6  86.6  95.6 115.3 125.9 159.9 182.5 218.1 244.7 344.8 
352.2 405.5 421.5 427.3 465.7 546.6 579.6 610.7 627.2 634.2 661.7 811.3 845.4 891.4 
908.3 930.4 945.4 977.2 990.8 1012.1 1019.2 1035.2 1048.7 1057.2 1060.9 1063.4 1080.6 
1091.6 1156.4 1170.1 1183.6 1232.6 1269.7 1276.4 1277.5 1281.2 1287.9 1291.0 1301.9 
1330.3 1337.4 1352.3 1374.8 1375.2 1380.6 1390.5 1399.5 1400.7 1854.5 1864.8 1865.0 
2654.1 2663.0 2664.2 2668.4 2672.3 2677.7 2713.6 2730.2 2737.1 2737.8 2741.0 2759.9 
2778.1 2778.3 2793.3 2797.5  
 
 
name= MIN342 
energy (in kcal/mol)= 8.263909 
ZPE (in kcal/mol)= 141.496 
G (in kcal/mol)= 112.626 
Geometry 
C -2.74903585 -0.87115902 -0.55054523 
C -1.26387015 -0.85721740 -0.54691735 
C -1.00285962 2.61212194 -0.53498898 
C -1.00930094 2.17296400 0.72007582 
C 1.02954874 -1.40931474 0.29372925 
C 2.31625623 0.66070424 0.75338364 
C -0.46593499 -1.43371152 0.36029187 
C 1.57956931 -0.34988086 1.22161339 
C 1.26645480 -0.49238280 2.67425273 
C 1.59502553 -2.79170959 0.65775450 
H -3.14770283 0.08031613 -0.16136417 
H -3.16368844 -1.68254152 0.06127088 
H -3.14912926 -0.98845602 -1.57054631 
H -1.43457449 3.53624436 -0.91622218 
H -1.46425344 2.70542668 1.53624224 
H -0.54516833 1.24711928 1.03008162 
H 1.35611703 -1.18345334 -0.75919260 
H 2.56326765 0.79668672 -0.28681437 
H 2.72879899 1.43790254 1.37527949 
H -0.88505755 -1.97373936 1.20703564 
H 1.74878298 -1.38593182 3.09705135 
H 0.18595691 -0.59011624 2.84791916 
H 1.61186422 0.36793200 3.26361076 
H 1.26884998 -3.12056611 1.64942336 
H 2.69107324 -2.77805117 0.65460967 
H 1.26801339 -3.54745160 -0.06576495 
O 0.15322103 0.76452280 -1.30413695 
O -0.43698673 1.99893307 -1.61749173 
O -0.77611644 -0.22948497 -1.68069282 
Vibrational frequencies (in cm-1) 
 23.6  39.9  46.5  61.4  68.3  84.3  93.7  97.6 146.4 163.3 169.5 234.1 235.5 285.0 
310.5 349.4 382.9 436.2 447.9 527.7 546.0 572.2 616.5 622.2 631.8 647.8 798.9 871.3 
919.8 932.7 951.3 970.4 991.8 1007.6 1011.4 1040.7 1046.2 1054.6 1062.5 1077.5 1087.2 
1096.1 1123.6 1169.9 1237.7 1261.0 1269.0 1276.4 1278.4 1282.3 1289.5 1290.6 1299.4 
1303.7 1321.7 1348.2 1370.2 1373.0 1392.8 1394.4 1397.5 1407.0 1852.4 1855.9 1863.0 
2662.8 2669.2 2670.2 2674.1 2675.3 2678.4 2689.1 2708.7 2722.0 2734.1 2756.8 2777.3 
2778.3 2780.9 2790.3 2792.5  
 
 
name= MIN343 
energy (in kcal/mol)= 7.273833 
ZPE (in kcal/mol)= 142.759 
G (in kcal/mol)= 114.78 
Geometry 
C -2.61288169 -0.42305751 -1.19332332 
262 
 
C -0.25442101 -0.04145591 -1.07753722 
C 0.04856768 1.36385587 -1.37997959 
C 2.35957915 0.24629724 0.48913278 
C 0.75068691 -0.73321606 2.17274863 
C 1.35265800 -0.87103501 0.74082376 
C 0.24119863 -0.96517763 -0.25847504 
C -0.26481047 0.37060957 2.22099266 
C -0.00056318 1.58080120 2.71147145 
C 0.11390381 -2.04933037 2.63468137 
H -2.54331585 -1.05268619 -0.31400513 
H -3.39723327 -0.76116735 -1.87399425 
H -2.81367406 0.61001757 -0.92079979 
H -0.82193472 1.98969791 -1.64387195 
H 2.67200774 0.27967148 -0.56507999 
H 1.94399869 1.23654247 0.72143638 
H 1.60078390 -0.49789368 2.86487578 
H 1.91913778 -1.84317810 0.70627999 
H 3.26248367 0.12119991 1.09541832 
H -0.21875744 -1.96741671 -0.25519500 
H -1.24390555 0.11365587 1.82107470 
H 0.95703438 1.87210986 3.11548515 
H -0.72437846 2.38052452 2.74464570 
H 0.84326240 -2.86693260 2.64322222 
H -0.72202191 -2.35248840 1.99789299 
H -0.27597312 -1.95364704 3.65638233 
O -1.38544027 0.07648279 -3.05338581 
O 1.15845883 1.83281749 -1.38065713 
O -1.33327233 -0.57666018 -1.97231947 
Vibrational frequencies (in cm-1) 
 20.5  38.8  46.1  74.4  89.3 103.5 114.6 174.5 185.3 203.1 240.0 249.9 267.1 302.8 
327.0 337.0 376.1 394.0 424.3 513.9 538.7 570.0 609.5 660.1 687.8 844.1 887.3 934.4 
946.3 950.9 971.2 987.9 997.2 1014.9 1032.1 1054.0 1070.0 1090.6 1100.4 1113.1 1122.0 
1140.8 1146.8 1199.6 1227.2 1264.8 1270.1 1275.2 1290.5 1296.6 1298.4 1300.6 1304.0 
1314.7 1321.7 1332.0 1344.2 1347.8 1386.5 1389.4 1402.9 1411.4 1841.4 1848.0 1900.6 
2642.5 2658.9 2660.1 2671.4 2672.8 2675.8 2677.5 2686.8 2697.2 2711.5 2714.4 2759.2 
2765.1 2779.1 2781.9 2787.3  
 
 
name= MIN344 
energy (in kcal/mol)= 8.973123 
ZPE (in kcal/mol)= 141.715 
G (in kcal/mol)= 111.682 
Geometry 
C -2.97415764 -0.87457530 -1.02860038 
C -1.50660593 -1.03382129 -0.82078608 
C 0.95716642 1.90423578 -1.24376622 
C 2.00285706 1.41900930 -0.57752507 
C 1.06927207 -0.85794837 1.72589855 
C 0.50959159 -1.64241553 0.57978801 
C -0.94081062 -1.43317746 0.32234450 
C 0.59251654 0.26028697 2.28903516 
C 1.33066507 0.90762202 3.42135225 
C -0.65787928 0.96993047 1.89263376 
H -3.22227943 -0.64249821 -2.07685528 
H -3.37418489 -0.05134231 -0.41793696 
H -3.52234223 -1.78915852 -0.76163527 
H 0.63946013 2.94563065 -1.29548069 
H 2.65463636 2.02856711 0.02501165 
H 2.28113835 0.37926799 -0.55323898 
H 2.00255271 -1.28820740 2.09831712 
H 0.66639423 -2.73216821 0.78102727 
H 1.12884144 -1.44001876 -0.32240156 
H -1.57296100 -1.65642626 1.18605635 
H 1.64961170 1.92420575 3.14993152 
H 2.23172394 0.35633848 3.71719347 
263 
 
H 0.69311525 0.98934103 4.31240843 
H -0.72623466 1.97928575 2.31700947 
H -1.54796144 0.41929117 2.22756497 
H -0.72862303 1.07725822 0.79863028 
O 0.35722816 -0.20267057 -1.92197576 
O 0.09617247 1.21521123 -2.03603881 
O -0.87932947 -0.80026142 -2.03391102 
Vibrational frequencies (in cm-1) 
-18.9  14.5  33.4  45.8  67.1  70.8  94.0 106.5 154.0 159.6 176.0 220.4 253.0 265.1 
301.3 315.8 375.1 409.8 435.8 472.1 531.4 585.2 604.5 631.8 654.0 819.2 844.8 893.3 
924.2 928.0 956.8 977.6 991.0 1005.8 1025.0 1025.9 1038.2 1052.0 1053.8 1066.1 1112.8 
1169.3 1192.6 1202.8 1241.6 1264.6 1273.7 1275.7 1279.4 1281.5 1286.0 1288.3 1291.8 
1294.0 1296.5 1358.5 1372.1 1379.3 1387.7 1394.4 1399.7 1431.7 1850.5 1878.1 1881.2 
2644.4 2664.1 2665.7 2670.3 2672.2 2674.6 2677.0 2712.5 2725.5 2735.3 2745.4 2750.9 
2776.0 2776.9 2780.0 2797.1  
 
 
name= MIN345 
energy (in kcal/mol)= 9.028679 
ZPE (in kcal/mol)= 141.767 
G (in kcal/mol)= 112.517 
Geometry 
C -2.70860546 -1.42115077 -0.56969462 
C -1.22687594 -1.35231796 -0.60806237 
C 0.24938957 1.67073984 -0.90032481 
C 1.34517283 2.42482908 -0.80258654 
C 1.65506002 -0.52171518 1.25973777 
C 1.08886598 -1.52542940 0.30559964 
C -0.38701008 -1.71448343 0.37099528 
C 1.04866388 0.22731106 2.18971345 
C 1.85004624 1.20346441 2.99819627 
C -0.40098335 0.20217545 2.54065910 
H -3.10790854 -1.89517004 -1.48097970 
H -3.15308386 -0.41565381 -0.51151635 
H -3.08381903 -1.99552669 0.28733809 
H -0.43267461 1.39563302 -0.10744733 
H 1.67148621 2.86708875 0.12281589 
H 1.99679357 2.64283734 -1.63269278 
H 2.73622838 -0.41057944 1.11708415 
H 1.59128888 -2.50755475 0.48070958 
H 1.39939397 -1.22866380 -0.72791218 
H -0.75375951 -2.19434594 1.27753610 
H 2.92001328 1.18619190 2.75549889 
H 1.75991550 0.99578423 4.07312645 
H 1.49983866 2.23201714 2.83097755 
H -0.66465292 -0.73521212 3.05150585 
H -1.04402074 0.28706380 1.65345384 
H -0.68599115 1.02156132 3.21397877 
O -1.16537592 0.35283756 -2.11692265 
O -0.03599858 1.17844130 -2.15634324 
O -0.70023716 -0.95521671 -1.82560086 
Vibrational frequencies (in cm-1) 
-33.1  25.2  45.1  54.8  69.0  75.2  87.1 104.2 107.9 165.0 193.4 223.4 232.5 270.0 
318.7 351.3 366.3 414.5 452.0 469.7 537.8 573.0 601.8 614.2 666.0 814.4 825.0 900.0 
924.3 933.5 949.5 973.3 990.4 999.8 1021.8 1027.3 1034.2 1050.8 1055.0 1069.4 1111.1 
1156.6 1190.7 1253.1 1256.9 1271.2 1272.8 1277.5 1279.5 1282.7 1286.7 1288.0 1291.0 
1295.8 1301.4 1363.4 1366.4 1371.4 1390.2 1395.9 1402.3 1437.7 1826.3 1854.9 1884.7 
2641.3 2665.5 2666.6 2670.8 2673.2 2675.7 2675.8 2717.8 2722.0 2738.6 2741.2 2753.1 
2777.1 2779.2 2780.0 2794.6  
 
 
name= MIN346 
energy (in kcal/mol)= 9.24941 
ZPE (in kcal/mol)= 141.881 
G (in kcal/mol)= 112.943 
264 
 
Geometry 
C -2.44139821 -0.84472048 -0.14306013 
C -1.11908798 -0.65725523 -0.10704474 
C -0.55478210 0.74095823 -0.09916256 
C 0.96354683 0.85781703 -0.21350459 
C 1.79720640 0.37646318 0.92466483 
C 0.40537985 -2.30172996 -1.12201520 
C -0.18566851 -1.78674071 -0.04429633 
C 1.49427735 0.17167066 2.21304053 
C 0.16013593 0.35309021 2.85303916 
C 2.56383748 -0.28994504 3.15777102 
H -2.90342553 -1.81902406 -0.15536523 
H -3.15706557 -0.03844879 -0.18115731 
H -2.01113371 0.34643514 -3.18072044 
H -0.93967653 1.31221118 0.78504050 
H 1.21697199 1.92798995 -0.40346871 
H 1.27930819 0.31689350 -1.13968332 
H 2.82962871 0.19499206 0.59929787 
H 1.08872828 -3.13476612 -1.08511633 
H 0.24723443 -1.92283547 -2.12297082 
H -0.01088896 -2.17756702 0.96020653 
H -0.59450242 -0.31357547 2.40830712 
H -0.19888250 1.38687664 2.75294958 
H 0.17365472 0.12783036 3.92816402 
H 3.54883952 -0.37695788 2.68199327 
H 2.32076776 -1.27624141 3.57670104 
H 2.67500897 0.40878951 3.99866618 
O -0.58515000 1.28341338 -2.37768962 
O -1.17696982 1.49816196 -1.14374968 
O -1.08215681 0.10525819 -2.94220200 
Vibrational frequencies (in cm-1) 
 12.9  34.3  52.1  58.0  77.3  88.2 101.6 126.6 160.5 190.0 216.4 234.3 238.2 280.9 
300.7 321.2 386.5 416.7 449.3 471.4 493.9 559.6 632.3 645.7 661.7 722.2 808.4 841.5 
896.9 918.5 953.5 961.2 975.0 990.1 1006.7 1028.3 1046.5 1069.7 1082.3 1093.6 1103.2 
1113.0 1134.6 1198.7 1236.6 1260.6 1270.0 1278.5 1284.2 1289.2 1291.1 1294.7 1298.3 
1310.1 1338.3 1350.7 1375.0 1383.4 1390.6 1399.6 1401.5 1440.7 1834.1 1864.7 1888.6 
2640.4 2663.8 2667.9 2670.8 2673.4 2675.2 2712.1 2722.2 2723.9 2737.5 2750.5 2776.4 
2779.9 2782.4 2788.0 2847.8  
 
 
name= MIN347 
energy (in kcal/mol)= 7.384699 
ZPE (in kcal/mol)= 143.897 
G (in kcal/mol)= 117.41 
Geometry 
C -2.36194166 -0.79563193 -0.52283427 
C -0.83778495 -0.70169600 -0.67421046 
C -0.38259213 0.79221390 -0.62950602 
C 1.03258231 1.15747179 -0.17918132 
C 1.58297417 0.59682738 1.13203698 
C 0.63564230 -2.62534672 -0.09569489 
C -0.18412136 -1.64535285 0.27946983 
C 0.87971421 0.92549885 2.41601307 
C -0.51211018 1.45728831 2.38640009 
C 1.50602839 0.70921935 3.57871104 
H -2.86680071 -0.16000757 -1.26365682 
H -2.69881958 -0.50100454 0.47418382 
H -2.70632453 -1.82284507 -0.70399366 
H -1.14641040 1.43693724 -0.14692632 
H 1.09546195 2.26754940 -0.14738523 
H 1.73184017 0.85298005 -0.99411296 
H 2.64067415 0.94817806 1.21522677 
H 1.08323982 -3.32235415 0.59681288 
H 0.92228089 -2.80549936 -1.12339590 
H -0.45990601 -1.48464446 1.32373788 
265 
 
H -1.20925904 0.72349290 1.95785056 
H -0.57637127 2.38211152 1.79603308 
H -0.88771966 1.69747511 3.39167268 
H 2.50813840 0.32432552 3.65854171 
H 1.68303796 -0.50923827 1.05503031 
H 1.06642980 0.90145466 4.54161105 
O 0.04420966 0.00523584 -2.67277843 
O -0.48238024 1.13853118 -2.01940652 
O -0.57243290 -1.11204121 -2.02659150 
Vibrational frequencies (in cm-1) 
-42.4  28.5  49.4  93.3 112.7 160.6 195.1 201.3 205.1 237.1 256.7 275.6 319.8 346.1 
406.8 433.4 458.6 470.6 534.0 563.6 602.5 612.4 677.8 715.8 792.6 870.4 893.2 902.7 
963.8 976.3 990.9 994.7 1000.7 1017.3 1041.4 1050.3 1058.1 1068.0 1085.3 1095.5 1109.9 
1137.0 1169.5 1201.5 1219.5 1244.6 1253.8 1278.1 1288.0 1289.9 1293.6 1298.0 1301.3 
1304.1 1317.8 1335.8 1343.4 1377.8 1387.1 1394.6 1397.4 1407.6 1420.2 1842.0 1851.2 
2636.1 2648.5 2668.6 2669.0 2671.7 2679.8 2685.1 2709.1 2725.7 2729.1 2731.2 2748.3 
2776.4 2779.1 2781.4 2796.6  
 
 
name= MIN348 
energy (in kcal/mol)= 6.261051 
ZPE (in kcal/mol)= 145.259 
G (in kcal/mol)= 120.95 
Geometry 
C -2.75170028 -0.30404190 -1.01947740 
C -1.26959067 -0.07327843 -0.72527579 
C 1.73525170 1.40537583 -0.65811747 
C 1.83872901 0.82661779 0.54329361 
C 1.22221635 -0.36871746 1.16791906 
C 0.68594589 -1.50868393 0.26317103 
C -0.75903289 -0.95196752 0.41149879 
C -0.26332156 -0.13181627 1.67008431 
C -0.72054902 1.30133751 1.84035615 
C -0.54127916 -0.90314248 2.95920336 
H -3.09625142 0.33805266 -1.84100062 
H -3.36188794 -0.07881792 -0.13785921 
H -2.94711954 -1.34239875 -1.31426239 
H -1.07347669 1.00691947 -0.52518830 
H 2.25252584 2.34659538 -0.89711547 
H 2.48153813 1.35114369 1.26749806 
H 1.88298555 -0.75118279 1.96913468 
H 0.79228338 -2.49782922 0.73078814 
H 1.12387277 -1.61688861 -0.72337609 
H -1.49202787 -1.73323620 0.66409382 
H -0.40147588 1.94906175 1.01349072 
H -0.30327460 1.74104318 2.75531440 
H -1.81300052 1.36389168 1.91196444 
H -0.00385305 -0.46594651 3.80830464 
H -0.23635374 -1.95324576 2.88733911 
H -1.60963779 -0.89016793 3.20338465 
O 0.70067739 -0.21623529 -1.94769009 
O 1.06855600 1.14617821 -1.81330085 
O -0.66619825 -0.33350427 -2.00030947 
Vibrational frequencies (in cm-1) 
 44.3 115.2 141.3 147.2 155.4 182.9 208.4 216.1 238.3 267.7 313.0 350.2 383.1 392.3 
423.3 454.9 479.1 503.4 559.1 586.5 691.7 769.0 775.8 826.5 846.2 874.2 890.0 898.3 
945.3 964.7 984.9 988.2 1007.6 1010.6 1015.9 1046.1 1062.9 1096.1 1110.8 1122.1 1140.7 
1178.5 1200.3 1224.1 1237.0 1254.4 1261.1 1271.0 1287.0 1288.7 1293.6 1296.7 1298.2 
1305.5 1308.3 1330.5 1338.6 1355.5 1371.4 1392.4 1398.9 1405.3 1408.3 1417.2 1882.2 
2652.6 2666.8 2673.8 2676.2 2676.9 2677.4 2680.8 2682.2 2700.5 2718.0 2727.4 2736.2 
2765.8 2778.5 2780.5 2782.3  
 
 
name= MIN349 
energy (in kcal/mol)= 8.894502 
266 
 
ZPE (in kcal/mol)= 143.163 
G (in kcal/mol)= 116.686 
Geometry 
C -2.35999472 -0.29890642 -0.74817398 
C -0.83125453 -0.26848962 -0.82388610 
C -0.35398562 1.22077142 -0.98291192 
C 0.73296372 1.76377145 -0.07940694 
C 0.59641397 -0.77535258 1.34749410 
C 1.26331185 -1.48548152 0.25314918 
C -0.24250620 -1.19689626 0.21421905 
C 0.66282519 -0.21934367 2.54282861 
C -0.54257575 0.34938239 3.21432451 
C 1.94844511 -0.12151850 3.29308902 
H -2.81168036 0.27191427 -1.56994016 
H -2.72359394 0.11155020 0.19906303 
H -2.74109230 -1.32416862 -0.83940066 
H -1.23689509 1.89880369 -0.97580485 
H 1.02761716 2.77610704 -0.38923952 
H 1.64217974 1.14812432 -0.10902144 
H 0.40062640 1.81714760 0.96453669 
H 1.60561075 -2.50957373 0.38870341 
H 1.92233991 -0.96109389 -0.43836443 
H -0.90660528 -2.06112581 0.38966670 
H -1.43780934 0.29881539 2.57923828 
H -0.39337923 1.40302926 3.48826773 
H -0.77161068 -0.19802695 4.14029620 
H 2.14580014 0.90739775 3.62464855 
H 2.80976124 -0.43907435 2.68775892 
H 1.93192195 -0.75674410 4.19029130 
O -0.42543853 0.19795573 -2.99289336 
O 0.21114522 1.26182156 -2.30229061 
O -0.41577871 -0.86790160 -2.06671734 
Vibrational frequencies (in cm-1) 
 35.8  39.8  85.9  93.9 100.5 120.3 166.0 184.2 225.4 233.5 245.6 270.9 294.0 328.4 
353.3 363.0 427.5 459.4 505.0 553.6 590.0 615.4 705.8 733.8 765.5 876.6 902.4 955.0 
965.9 979.8 986.0 997.1 1004.8 1012.2 1017.2 1059.4 1068.2 1076.4 1105.4 1112.9 1126.2 
1145.8 1158.9 1191.5 1204.1 1255.7 1268.8 1272.2 1282.4 1283.1 1287.0 1289.7 1291.1 
1293.0 1297.6 1323.1 1340.9 1357.8 1373.5 1389.9 1391.7 1395.3 1399.8 1438.5 2074.8 
2659.5 2669.5 2669.7 2672.9 2673.8 2673.9 2676.3 2680.1 2681.5 2702.9 2735.8 2778.0 
2778.6 2780.1 2781.3 2782.2  
 
 
name= MIN350 
energy (in kcal/mol)= 8.35095 
ZPE (in kcal/mol)= 143.846 
G (in kcal/mol)= 117.099 
Geometry 
C -2.27432059 -0.39991763 -0.88165843 
C -0.75609405 -0.54803121 -0.95320311 
C -0.01444727 0.73297929 -0.43389488 
C 1.15228541 0.52642104 0.52702182 
C 0.81121492 0.50782639 2.03295383 
C 0.69546550 -2.56507853 -0.82132019 
C -0.31178491 -1.83863749 -0.34007433 
C -0.52429845 1.11787051 2.34332388 
C -0.66468344 2.22279396 3.07448173 
C 0.83522402 -0.91754590 2.60453482 
H -2.61254514 0.48429071 -1.44031617 
H -2.62758951 -0.30831817 0.15003303 
H -2.77520985 -1.26788953 -1.33243882 
H -0.72753920 1.50250737 -0.06652033 
H 1.70893197 -0.39312117 0.25633219 
H 1.87650730 1.35225789 0.34240172 
H 1.61687547 1.09085964 2.55435467 
H 1.00662370 -3.50749024 -0.39723985 
267 
 
H 1.28068092 -2.27533528 -1.68444661 
H -0.89486259 -2.15617015 0.52394264 
H -1.38250274 0.57288775 1.95242437 
H 0.16042579 2.78019377 3.48973479 
H -1.62135325 2.65560721 3.32132287 
H 0.70995954 -0.90430271 3.69340798 
H 1.78354424 -1.42024288 2.38694265 
H 0.03134345 -1.53578016 2.19238162 
O 0.71895744 0.21374633 -2.49524830 
O 0.49815173 1.31906901 -1.63700637 
O -0.46169493 -0.55700142 -2.36338503 
Vibrational frequencies (in cm-1) 
-39.0  37.7  48.4  59.9 108.8 158.8 171.6 175.1 214.3 232.3 254.4 291.6 339.0 345.4 
354.5 383.8 421.6 461.6 543.6 573.8 608.6 651.8 676.1 716.9 824.7 870.0 894.3 927.3 
961.6 973.8 981.2 986.9 998.9 1011.0 1027.3 1060.4 1072.9 1090.1 1095.5 1106.7 1126.3 
1162.9 1177.2 1195.6 1226.9 1236.9 1266.5 1270.2 1286.5 1288.4 1289.5 1297.5 1301.5 
1310.0 1313.6 1324.3 1324.5 1344.2 1383.4 1385.6 1393.2 1397.4 1408.8 1847.3 1847.7 
2644.8 2668.3 2669.1 2675.5 2677.6 2678.8 2694.2 2709.8 2715.3 2732.9 2750.0 2756.0 
2779.0 2781.1 2781.6 2788.7  
 
 
name= MIN351 
energy (in kcal/mol)= 9.967604 
ZPE (in kcal/mol)= 143.255 
G (in kcal/mol)= 120.069 
Geometry 
C -2.23918640 -0.25098831 -0.61410204 
C -0.73564523 -0.13906582 -0.81651240 
C -0.18665800 1.32379017 -0.83995329 
C -0.12387696 1.90615043 0.58146331 
C 0.79039797 0.90190390 1.33373506 
C 1.50096184 0.12579744 0.16837047 
C 0.21631426 -0.84029714 0.16582387 
C 0.03324111 -0.42643363 1.67035244 
C -1.34933937 -0.33698793 2.28429054 
C 0.90003628 -1.33115996 2.55308329 
H -2.49911318 -1.16667534 -0.06568951 
H -2.77358074 -0.29267927 -1.57869804 
H -2.64622663 0.60608337 -0.06596356 
H -0.52480366 1.96797522 -1.64885286 
H -1.11106248 2.00213275 1.05191567 
H 0.32793770 2.91230516 0.57497533 
H 1.39767706 1.34049460 2.11411460 
H 1.40105038 0.45424792 -1.84402950 
H 0.97931542 -1.66838823 -2.08217662 
H 0.35635900 -1.89694238 -0.01552022 
H -1.89211841 -1.28273996 2.17008764 
H -1.96344854 0.45947235 1.85574275 
H -1.28151176 -0.12652272 3.36099405 
H 0.47035065 -2.33403218 2.63491352 
H 1.00127655 -0.91942821 3.56260569 
H 1.91585205 -1.43822876 2.14648332 
O 0.67932897 -0.86416092 -2.58646808 
O 1.27761383 1.05410045 -1.00041782 
O -0.65830008 -0.71631772 -2.12435957 
Vibrational frequencies (in cm-1) 
123.8 137.1 162.3 178.6 190.4 217.4 219.7 242.7 292.1 312.3 344.7 376.6 399.2 425.4 
450.8 480.7 493.6 503.0 521.6 588.0 629.6 702.7 743.5 761.1 785.8 850.8 889.7 941.7 
949.6 955.5 963.2 985.3 999.7 1008.4 1016.0 1028.3 1036.7 1040.2 1055.1 1073.1 1098.5 
1122.3 1131.6 1148.1 1167.9 1188.8 1208.9 1221.7 1250.4 1274.8 1278.2 1280.9 1289.2 
1293.7 1298.6 1301.0 1302.0 1313.4 1323.4 1329.8 1334.9 1340.6 1395.9 1405.2 1411.3 
2570.2 2655.3 2666.1 2668.9 2670.1 2673.3 2678.1 2684.2 2725.0 2748.8 2761.6 2767.8 
2771.5 2778.3 2780.4 2822.1  
 
 
268 
 
name= MIN352 
energy (in kcal/mol)= 9.550387 
ZPE (in kcal/mol)= 143.746 
G (in kcal/mol)= 119.721 
Geometry 
C -2.41014106 -0.55588915 -0.62911153 
C -0.90105197 -0.48673088 -0.66693545 
C -0.16317743 0.92208979 -0.55619978 
C 1.84425223 1.64245327 0.94526194 
C 0.87552965 0.58398373 0.55626786 
C 1.34229544 -0.85701612 0.13107076 
C -0.14483159 -1.23793346 0.46094152 
C -0.06775276 -0.14541778 1.62605622 
C -1.31451035 0.58307973 2.08594703 
C 0.65311947 -0.65453566 2.86732228 
H -2.87011208 0.34097751 -1.06296662 
H -2.79997973 -0.69229142 0.38554722 
H -2.77109200 -1.41228949 -1.22284427 
H -0.78649559 1.80131048 -0.35352402 
H 2.37231124 2.04157938 0.06564220 
H 2.60824178 1.26110829 1.63628402 
H 1.34744127 2.48672302 1.44168968 
H 2.09417469 -1.30817401 0.77876031 
H 1.68796186 -0.99781608 -0.88996190 
H -0.42536098 -2.25112545 0.68143097 
H -1.85285335 1.10586031 1.29062629 
H -1.06011389 1.34651553 2.83462169 
H -2.02291930 -0.11081178 2.55675260 
H 1.00843505 0.18101738 3.48274873 
H 1.52580649 -1.27617629 2.63962281 
H -0.01582346 -1.26526578 3.48580796 
O 0.53983138 -0.14939965 -2.41203869 
O 0.36732937 1.14393131 -1.84086146 
O -0.57137307 -0.92507800 -1.98264434 
Vibrational frequencies (in cm-1) 
 93.3 104.5 126.9 131.2 154.4 183.2 201.2 207.7 259.5 272.2 291.5 331.2 362.2 379.8 
428.2 495.2 517.4 543.1 568.9 652.7 663.5 709.4 729.8 782.0 836.7 849.8 875.3 911.7 
942.8 977.8 986.2 997.2 1004.0 1007.5 1014.7 1026.0 1038.5 1060.8 1087.8 1113.7 1127.7 
1142.9 1171.1 1197.1 1203.2 1229.6 1233.8 1265.0 1275.1 1279.7 1283.3 1285.0 1285.5 
1288.0 1289.1 1293.0 1297.1 1301.8 1314.6 1384.8 1397.6 1401.0 1407.7 1420.8 1424.4 
2663.7 2667.3 2670.9 2673.6 2674.0 2677.1 2678.4 2679.4 2682.4 2705.5 2767.0 2772.1 
2778.3 2780.1 2781.1 2782.4  
 
 
name= MIN353 
energy (in kcal/mol)= 12.837164 
ZPE (in kcal/mol)= 141.159 
G (in kcal/mol)= 113.114 
Geometry 
C -2.05253530 -0.44738605 -0.91915854 
C -0.56916942 -0.41407918 -0.86151398 
C 1.07609674 2.78175500 -0.90718934 
C 1.29150482 2.31843203 0.31992315 
C -1.33294398 -0.88945033 2.02055640 
C -1.43463358 0.42457415 2.21742857 
C 0.26302478 -0.87776307 0.07749534 
C -0.14572614 -1.54711818 1.35822687 
C -0.45919985 -3.02350907 1.04097322 
C 1.02343598 -1.49075930 2.36596556 
H -2.48499018 0.32030229 -0.25520520 
H -2.44918917 -1.42124709 -0.59631099 
H -2.43615817 -0.25254655 -1.93333222 
H 0.92471920 3.82085343 -1.20122219 
H 1.33482426 2.94868910 1.19190561 
H 1.43669751 1.27552010 0.55424008 
269 
 
H -2.10466289 -1.57762870 2.36227434 
H -2.26865359 0.88946506 2.71651314 
H -0.69051965 1.13663516 1.89194890 
H 1.34152573 -0.80897126 -0.06522132 
H -1.30927256 -3.11294591 0.35733862 
H -0.69300465 -3.58788763 1.94852790 
H 0.39732720 -3.50953244 0.55955729 
H 0.74481293 -1.95409102 3.31815427 
H 1.31165742 -0.45480679 2.57589070 
H 1.90476498 -2.01626746 1.98552407 
O 1.16948058 0.68611923 -1.89922299 
O 1.02275911 2.07438798 -2.07303655 
O -0.11953310 0.14171105 -2.04601960 
Vibrational frequencies (in cm-1) 
 29.2  41.6  57.7  68.8  82.7 103.4 130.2 149.9 166.3 173.7 196.7 202.5 248.4 293.3 
295.8 347.2 364.6 419.4 432.4 477.7 519.3 544.4 590.7 616.2 625.8 673.9 812.3 847.7 
914.2 930.7 934.9 963.5 974.2 979.8 991.4 1007.2 1015.4 1029.4 1053.9 1060.2 1067.5 
1090.6 1100.8 1168.5 1174.6 1217.5 1267.3 1271.2 1279.4 1292.8 1295.8 1296.7 1300.1 
1308.3 1316.6 1366.2 1372.3 1383.5 1386.9 1393.5 1407.1 1422.5 1844.6 1859.3 1877.9 
2659.0 2668.2 2676.7 2678.0 2680.5 2682.2 2708.9 2714.0 2732.6 2746.2 2753.4 2772.3 
2780.8 2782.0 2787.2 2791.9  
 
 
name= MIN354 
energy (in kcal/mol)= 12.172063 
ZPE (in kcal/mol)= 141.954 
G (in kcal/mol)= 114.103 
Geometry 
C -2.93893976 -0.78948178 0.38406128 
C -1.44171445 -0.75995733 0.44331511 
C -0.89352531 0.64166708 0.53666967 
C 0.56823635 1.00078031 0.21167680 
C 1.53570075 -0.10541399 -0.07333458 
C 1.59528554 -0.72518778 -1.25562549 
C -0.75927640 -1.90224962 0.51640820 
C 2.48014745 -0.40884752 1.02065040 
C 3.91955503 -0.18941133 0.68965078 
C 2.07369560 -0.82846608 2.22141259 
H -3.38290396 -0.28959682 1.25641288 
H -3.34140747 -1.80923589 0.35250945 
H -3.32694998 -0.26340555 -0.50481967 
H -1.12402865 1.00723025 1.57906959 
H 0.96033565 1.62258675 1.04959490 
H 0.57988288 1.70194363 -0.65729372 
H -1.36151120 -0.25842567 -2.06968096 
H 0.93588408 -0.50877691 -2.07933246 
H 2.30427439 -1.50544610 -1.48399930 
H -1.23655257 -2.87112946 0.49642907 
H 4.25956284 -0.88947419 -0.08764397 
H 4.57772238 -0.32316147 1.55815838 
H 4.09045775 0.82684020 0.30493653 
H 1.03798502 -0.98071881 2.48323139 
H 0.30877237 -1.99559681 0.60696148 
H 2.74380518 -1.05514460 3.03405817 
O -1.41195343 1.54834039 -1.55371076 
O -1.75331946 1.51635899 -0.20913040 
O -2.00673154 0.47955113 -2.22688180 
Vibrational frequencies (in cm-1) 
-50.7  19.4  39.6  67.0  97.4 107.9 123.1 147.4 170.6 188.4 250.8 277.3 290.0 329.2 
343.2 417.0 434.7 456.1 473.4 501.9 526.7 570.6 608.8 620.8 647.5 678.5 738.1 817.9 
835.1 874.9 962.3 972.0 989.1 996.3 1005.3 1044.6 1050.6 1053.9 1059.2 1069.4 1082.7 
1096.5 1104.6 1134.6 1201.3 1237.0 1261.8 1271.7 1274.9 1281.5 1285.7 1290.1 1295.2 
1309.0 1351.3 1369.3 1384.9 1386.8 1399.2 1403.8 1413.0 1420.4 1845.9 1870.3 1875.4 
2631.8 2653.7 2657.6 2669.1 2675.2 2676.1 2713.7 2719.9 2721.7 2724.5 2776.6 2778.2 
2786.8 2790.4 2793.2 2827.2  
270 
 
 
 
name= MIN355 
energy (in kcal/mol)= 11.66913 
ZPE (in kcal/mol)= 142.563 
G (in kcal/mol)= 114.484 
Geometry 
C -2.69995533 -1.27646484 -0.44506417 
C -1.22022896 -1.26355054 -0.43992760 
C -0.49924399 2.42754502 -0.43567823 
C 0.59804921 2.43419842 -1.18686085 
C 1.61625853 -0.61828376 0.67798324 
C 1.07529513 -2.00035199 0.24674237 
C -0.41410931 -2.07712672 0.25724548 
C 1.07494640 -0.20067713 2.01436368 
C 1.35403734 0.97624142 2.57554610 
C 3.15034309 -0.66699322 0.71482798 
H -3.11369914 -2.15038179 0.07792318 
H -3.10224715 -1.28797854 -1.47056744 
H -3.10800305 -0.37882572 0.04976890 
H -0.73454948 3.07414908 0.40806164 
H 1.41473086 3.11936096 -1.03662909 
H 0.76707879 1.75432810 -2.00718556 
H 1.30029777 0.14274717 -0.08504398 
H 1.50437543 -2.78081773 0.90784854 
H 1.45498713 -2.23604952 -0.77080149 
H -0.83540614 -2.87369464 0.86536479 
H 0.41541950 -0.92182473 2.49615684 
H 0.96300497 1.28619894 3.52997700 
H 1.99705702 1.71597845 2.12768054 
H 3.50834008 -1.34459111 1.49762416 
H 3.57075484 0.32353495 0.92146803 
H 3.56181969 -1.00810174 -0.24067362 
O -1.43792852 0.68970593 -1.64162864 
O -1.57032245 1.58796642 -0.56491836 
O -0.58350629 -0.34545750 -1.25864450 
Vibrational frequencies (in cm-1) 
 28.1  38.2  48.5  68.6  87.7 102.1 108.6 139.2 170.8 179.7 193.4 227.2 244.2 296.5 
335.2 357.3 392.5 426.6 490.7 493.4 594.0 622.2 634.2 648.7 662.0 815.3 841.3 902.8 
905.9 931.0 948.5 973.9 987.4 995.7 1012.5 1037.1 1044.3 1060.8 1066.3 1082.5 1116.9 
1147.6 1169.2 1176.8 1222.2 1240.3 1269.6 1271.3 1277.8 1280.3 1290.2 1295.5 1302.4 
1303.6 1320.8 1354.0 1364.3 1374.7 1382.1 1389.9 1404.4 1408.8 1842.8 1854.4 1864.5 
2657.0 2662.2 2671.0 2672.8 2679.4 2689.8 2714.1 2719.7 2737.1 2739.9 2754.7 2759.5 
2777.9 2781.7 2792.6 2794.9  
 
 
name= MIN356 
energy (in kcal/mol)= 12.008118 
ZPE (in kcal/mol)= 142.502 
G (in kcal/mol)= 114.102 
Geometry 
C -2.67725451 -1.16038399 -1.00577706 
C -1.21360445 -1.03355989 -0.82324883 
C 0.47618803 2.23739645 -0.81143574 
C 1.38347430 1.98747510 -1.75151450 
C 1.40341834 -1.03492360 1.69793165 
C 1.00670175 -1.38659655 0.24572906 
C -0.45481412 -1.64021123 0.09926921 
C 0.60860411 0.14828048 2.17052357 
C 1.16401369 1.30451345 2.53135262 
C 1.18142687 -2.21458687 2.65256945 
H -2.91601470 -1.73783502 -1.91280631 
H -3.15461419 -0.17291658 -1.11842700 
H -3.16577170 -1.65882409 -0.15750661 
H 0.60283687 2.82590680 0.09689622 
271 
 
H 2.38977390 2.36962827 -1.72105582 
H 1.19037325 1.38116684 -2.62248796 
H 2.49618649 -0.78785257 1.69582743 
H 1.57830202 -2.27708154 -0.08890401 
H 1.33816307 -0.55677930 -0.41935066 
H -0.87947533 -2.36734278 0.78761476 
H 2.22557007 1.49323282 2.51919940 
H 0.59449095 2.15300024 2.87637655 
H -0.47018579 -0.00718155 2.19218848 
H 0.12184697 -2.47811571 2.73648948 
H 1.53742080 -1.97269543 3.66107396 
H 1.71988756 -3.10579791 2.31377895 
O -1.15172256 0.99691829 -1.89492910 
O -0.81263768 1.78417631 -0.77900811 
O -0.54668076 -0.25747800 -1.76111914 
Vibrational frequencies (in cm-1) 
 33.0  39.0  47.1  52.3  83.6  88.8  94.3 121.5 152.3 168.2 202.3 218.7 265.6 330.7 
337.4 346.7 376.4 425.7 445.7 538.2 588.4 625.5 643.7 658.0 681.3 803.3 846.8 904.3 
927.3 934.5 948.4 982.8 990.1 993.2 1013.9 1031.5 1033.7 1060.2 1067.5 1087.3 1109.5 
1130.2 1169.4 1175.0 1213.5 1258.7 1269.0 1278.0 1281.4 1283.5 1294.4 1298.2 1301.3 
1304.4 1319.1 1331.1 1375.9 1377.5 1380.2 1394.2 1396.1 1403.2 1847.6 1853.1 1859.9 
2648.8 2663.9 2673.1 2674.6 2679.8 2699.2 2712.0 2716.8 2728.6 2735.2 2756.0 2756.9 
2778.5 2781.7 2789.2 2794.0  
 
 
name= MIN357 
energy (in kcal/mol)= 12.914175 
ZPE (in kcal/mol)= 142.234 
G (in kcal/mol)= 112.678 
Geometry 
C -2.52604707 -0.86264203 -0.61055490 
C -1.04692830 -0.87436488 -0.61838335 
C -0.40558926 2.91550736 -0.60399220 
C 0.71074796 2.92595197 -1.32656539 
C 1.83869185 -1.61503147 1.39982807 
C 1.24155185 -1.67623962 -0.02671486 
C -0.24681186 -1.75702416 -0.00523217 
C 1.24168143 -0.48914914 2.19593041 
C 1.21601430 0.77594893 1.77745580 
C 1.65714117 -2.95553933 2.12413341 
H -2.94768744 -1.74333970 -0.10575829 
H -2.93847678 -0.83912474 -1.63136826 
H -2.91286010 0.02756397 -0.08538867 
H -0.68881477 3.60020560 0.19357828 
H 1.49464893 3.65261602 -1.19750421 
H 0.92917521 2.20805468 -2.10115584 
H 2.93951461 -1.42181440 1.29612014 
H 1.65594167 -2.55592195 -0.56277597 
H 1.59490624 -0.79284632 -0.59779716 
H -0.66172602 -2.59302728 0.55085725 
H 1.59519305 1.10310622 0.82127974 
H 0.79250745 1.58232005 2.35303109 
H 0.83082507 -0.77330091 3.16381580 
H 2.16648167 -2.95413837 3.09399013 
H 2.06607348 -3.78441561 1.53697874 
H 0.59906826 -3.17304881 2.30739754 
O -1.26311546 1.11117331 -1.76793089 
O -1.43847015 2.02665973 -0.71076558 
O -0.39621303 0.10287387 -1.35886014 
Vibrational frequencies (in cm-1) 
-39.8  13.5  32.3  41.6  46.6  80.9 111.9 132.0 151.9 161.1 181.2 221.1 235.7 299.7 
354.5 359.9 415.4 466.3 474.9 493.2 533.3 610.3 631.2 656.2 678.0 810.0 843.7 893.1 
926.2 932.6 941.3 975.9 980.1 991.1 1012.0 1032.8 1042.6 1058.7 1063.5 1085.1 1101.6 
1124.5 1170.1 1175.2 1204.3 1239.9 1270.6 1278.9 1281.7 1287.7 1293.2 1297.5 1301.4 
1304.3 1327.6 1352.4 1375.1 1379.9 1384.9 1390.8 1402.5 1406.2 1846.3 1854.8 1868.3 
272 
 
2657.8 2662.5 2672.2 2673.9 2680.1 2694.7 2713.8 2715.1 2734.5 2737.5 2755.5 2762.6 
2778.2 2781.8 2788.2 2794.5  
 
 
name= MIN358 
energy (in kcal/mol)= 9.580716 
ZPE (in kcal/mol)= 145.602 
G (in kcal/mol)= 121.518 
Geometry 
C -2.52334306 -0.38943188 -0.71606915 
C -1.01060248 -0.40482270 -0.70581493 
C -0.31634984 1.03474876 -0.69686023 
C 0.40879034 1.55736148 0.56474314 
C 1.49589876 0.75578398 1.34484732 
C 2.58001306 0.24294872 0.39974168 
C -0.29457075 -1.13869400 0.35499346 
C -0.37506128 -0.75977341 1.64522476 
C -1.60953708 -0.38795011 2.38119361 
C 0.94234023 -0.40162224 2.25276055 
H -2.91313612 -0.02490346 -1.67843758 
H -2.93015724 0.25025557 0.07439792 
H -2.92411759 -1.40271460 -0.56884379 
H -1.07490674 1.79523404 -0.99705835 
H -0.37187641 1.85606082 1.29234806 
H 0.90315864 2.50332500 0.24425198 
H 1.96950243 1.49420413 2.04232597 
H 3.00299263 1.05948169 -0.19849557 
H 2.18200560 -0.48759870 -0.31644167 
H 0.57643494 -1.69168247 -0.00737942 
H -2.49603436 -0.90053706 1.98047366 
H -1.80922053 0.69214773 2.35243302 
H -1.53478948 -0.67149294 3.44217359 
H 0.84900947 -0.05755284 3.29555680 
H 3.40097952 -0.23445459 0.94356313 
H 1.65269775 -1.24619281 2.27715482 
O 0.66193936 -0.37747511 -2.19707212 
O 0.58005471 0.99749422 -1.80053260 
O -0.63607179 -0.88263169 -2.00954420 
Vibrational frequencies (in cm-1) 
 70.9 109.4 124.3 136.7 153.9 197.2 202.6 234.4 240.7 281.5 305.7 343.0 350.8 400.3 
444.8 456.8 480.8 516.1 593.2 654.1 692.7 712.7 775.9 843.8 882.6 899.6 907.6 924.0 
954.7 965.4 979.8 997.7 1020.6 1036.7 1040.2 1055.2 1086.4 1108.6 1118.3 1134.7 1158.7 
1192.8 1206.9 1235.1 1268.3 1271.2 1274.4 1280.7 1284.0 1287.0 1292.7 1294.5 1297.6 
1302.5 1313.9 1318.2 1335.5 1352.7 1360.9 1387.0 1396.9 1402.0 1405.5 1412.1 1829.1 
2650.5 2662.1 2663.5 2667.3 2669.1 2670.1 2672.0 2676.3 2680.8 2690.9 2725.5 2738.9 
2751.0 2777.2 2778.9 2781.0  
 
 
name= MIN359 
energy (in kcal/mol)= 14.25991 
ZPE (in kcal/mol)= 140.997 
G (in kcal/mol)= 112.379 
Geometry 
C -2.64163998 0.20884624 -0.73468916 
C -1.15745698 0.13636909 -0.72885545 
C 2.06596998 2.00485878 -0.72434993 
C 2.86881020 0.94669473 -0.62836267 
C 0.62149299 -1.57080737 2.10709955 
C 1.43595251 -2.42122031 1.48332379 
C -0.30365300 -0.37004429 0.16231607 
C -0.63950846 -1.01016608 1.47878169 
C -1.24276004 0.05725450 2.41274407 
C -1.62834383 -2.18079458 1.31843264 
H -2.99853183 1.03551079 -0.10075637 
H -3.09551997 -0.72310954 -0.36554787 
273 
 
H -3.04607091 0.38287152 -1.74626061 
H 2.18720541 2.96886104 -0.22976028 
H 3.74828354 0.92939950 -0.00736189 
H 2.71907027 0.01753249 -1.15066817 
H 0.81603391 -1.23725821 3.12433469 
H 1.27503984 -2.77491806 0.47637515 
H 2.32685091 -2.82947731 1.93243751 
H 0.77159738 -0.30781303 -0.03162805 
H -1.48824083 -0.36304531 3.39288585 
H -2.16134887 0.47943129 1.99376385 
H -0.54170015 0.88587421 2.56391784 
H -2.64357033 -1.83217840 1.11009048 
H -1.67274970 -2.78438508 2.23199751 
H -1.32157674 -2.84176452 0.49995273 
O 0.60746078 0.84525608 -2.06439099 
O 0.95356007 2.12157487 -1.49636165 
O -0.75989961 0.73826234 -1.91732145 
Vibrational frequencies (in cm-1) 
-53.1  20.2  50.3  57.9  67.5  85.7 126.4 132.0 156.3 175.2 192.1 216.2 236.3 280.6 
297.1 354.6 362.8 405.4 415.6 486.7 525.9 547.4 588.6 609.3 622.8 659.7 836.2 861.6 
909.3 918.4 931.0 960.4 978.6 984.0 996.7 1006.9 1023.2 1027.9 1053.7 1055.2 1064.4 
1089.5 1104.0 1187.6 1195.9 1218.8 1269.3 1269.8 1274.5 1287.3 1295.8 1297.5 1298.5 
1308.0 1311.4 1364.4 1377.4 1385.3 1386.7 1400.0 1408.0 1427.4 1843.6 1848.1 1900.1 
2656.6 2662.6 2674.2 2677.9 2679.5 2681.8 2712.6 2716.3 2729.1 2735.8 2755.1 2769.4 
2779.4 2782.2 2788.5 2797.8  
 
 
name= MIN360 
energy (in kcal/mol)= 14.249696 
ZPE (in kcal/mol)= 141.112 
G (in kcal/mol)= 112.869 
Geometry 
C -2.30425963 -0.36702570 -0.83137344 
C -0.82048507 -0.39442379 -0.85314849 
C 0.57448438 2.86736267 -0.99388627 
C 0.84728221 2.42991625 0.23132731 
C 1.00494157 -1.56069239 2.24547204 
C 2.07754140 -0.77410363 2.17913170 
C 0.06514000 -0.85799257 0.03620148 
C -0.23796000 -1.43075143 1.38989409 
C -1.20818189 -0.52975491 2.17964145 
C -0.84471943 -2.83600027 1.20113820 
H -2.72564040 -0.29037662 -1.84812270 
H -2.67539965 0.50433619 -0.26887369 
H -2.72696077 -1.27309778 -0.37394455 
H 0.35598586 3.89309895 -1.29191084 
H 0.88229446 3.06816944 1.09735407 
H 1.05156798 1.39805227 0.47027550 
H 0.94648563 -2.36459581 2.98097073 
H 2.19675949 0.04402600 1.48671389 
H 2.93418146 -0.88933305 2.82542302 
H 1.12858035 -0.84777429 -0.21678172 
H -2.22167436 -0.56832825 1.77231537 
H -0.87553959 0.51481862 2.15508568 
H -1.26772257 -0.83333701 3.23038850 
H -1.13897408 -3.27768067 2.15796764 
H -0.12222589 -3.50954857 0.72518278 
H -1.73265693 -2.80796120 0.56237251 
O 0.81619873 0.77522117 -1.96661246 
O 0.53040053 2.14355463 -2.14946301 
O -0.40816142 0.10048059 -2.08362664 
Vibrational frequencies (in cm-1) 
 27.8  42.3  47.0  68.4  73.8 112.8 125.1 137.3 158.8 173.6 191.6 217.7 249.9 293.5 
321.0 340.1 361.8 426.7 447.8 466.8 526.6 552.9 601.6 618.3 619.1 648.5 805.1 857.5 
916.0 927.2 932.1 957.0 974.8 981.7 988.3 1006.9 1014.4 1030.9 1052.6 1059.6 1063.1 
274 
 
1086.2 1104.2 1171.6 1182.9 1214.6 1270.0 1272.6 1276.5 1280.4 1296.1 1297.2 1299.9 
1309.2 1310.4 1370.7 1374.1 1387.4 1387.9 1400.0 1412.1 1419.7 1850.0 1859.6 1875.2 
2662.0 2664.8 2675.0 2676.6 2679.5 2680.8 2707.0 2709.6 2732.0 2734.8 2750.1 2771.6 
2780.5 2781.6 2785.5 2791.7  
 
 
name= MIN361 
energy (in kcal/mol)= 13.091644 
ZPE (in kcal/mol)= 142.399 
G (in kcal/mol)= 112.733 
Geometry 
C -3.27360212 -0.55122365 0.42326062 
C -1.78125093 -0.52982041 0.43821372 
C 0.05978983 3.02765289 0.44409272 
C -0.38585984 3.47122872 -0.72781831 
C 1.08348369 -1.71352860 -0.35667547 
C 0.48518221 -1.45584087 1.04892213 
C -1.00400887 -1.45024917 1.01796126 
C 2.35509197 -0.92948669 -0.50965709 
C 2.55537115 -0.05861705 -1.49792103 
C 1.38100643 -3.20499218 -0.55958989 
H -3.68029807 -0.44674282 1.44031348 
H -3.65626482 -1.49179796 0.00104298 
H -3.69882937 0.26926451 -0.17715084 
H 0.37263769 3.61398182 1.30538178 
H -0.49287912 4.51489370 -0.96683288 
H -0.68352795 2.82348434 -1.53739264 
H 0.33903380 -1.39849767 -1.13016052 
H 0.86537449 -0.49635083 1.45997705 
H 0.85538088 -2.22351931 1.75776362 
H -1.46941775 -2.29266969 1.52940205 
H 3.10863872 -1.12580059 0.25157151 
H 1.83160529 0.15633052 -2.26795308 
H 3.46435308 0.50978913 -1.61484330 
H 2.12041024 -3.57373893 0.15867314 
H 1.77538578 -3.39216471 -1.56491129 
H 0.47161775 -3.80409972 -0.44118795 
O -0.03831815 0.83495872 -0.25643579 
O 0.21558523 1.71962665 0.80975924 
O -1.40846653 0.57735101 -0.29181114 
Vibrational frequencies (in cm-1) 
-13.1  34.2  40.1  47.3  55.3  66.1  80.4 103.7 155.2 164.4 173.9 247.8 287.2 295.0 
328.1 366.1 379.7 429.4 479.1 521.7 556.4 619.2 638.7 645.4 662.0 807.3 862.1 894.1 
931.6 938.4 960.5 969.5 988.1 1001.9 1010.1 1022.1 1032.2 1058.5 1061.2 1087.5 1125.0 
1143.5 1172.4 1201.5 1236.0 1245.3 1253.1 1273.4 1274.5 1282.5 1300.9 1301.0 1302.1 
1313.1 1320.6 1350.9 1360.4 1375.4 1379.8 1388.5 1398.0 1401.5 1847.4 1854.2 1891.2 
2654.6 2665.0 2669.0 2675.1 2680.6 2698.7 2715.7 2717.0 2738.9 2741.1 2757.8 2760.1 
2775.4 2781.9 2789.6 2795.5  
 
 
name= MIN362 
energy (in kcal/mol)= 11.221468 
ZPE (in kcal/mol)= 144.287 
G (in kcal/mol)= 117.59 
Geometry 
C -1.99505707 -1.09035762 -0.62436102 
C -0.47123768 -1.01274780 -0.66263978 
C 0.06135016 0.45837546 -0.76846483 
C 1.15214987 0.85906193 0.22253862 
C 0.67498669 1.63255241 1.42688600 
C 0.89270338 -2.87209841 0.26472655 
C 0.12212422 -1.80419672 0.46042808 
C -0.73468218 1.50782743 1.98123087 
C -0.30195554 2.78169269 1.28568337 
C -0.94325998 1.51817688 3.47154692 
275 
 
H -2.44347015 -0.56051128 -1.47564778 
H -2.40303484 -0.66691863 0.29914930 
H -2.33290987 -2.13487793 -0.68614176 
H -0.77062402 1.19432440 -0.79168155 
H 1.89997381 1.48271958 -0.32380743 
H 1.72994404 -0.02994284 0.55313851 
H 1.48513339 1.75734654 2.16010669 
H 1.31114450 -3.46256977 1.06507412 
H 1.16387402 -3.24044716 -0.71687847 
H -0.14167439 -1.44455925 1.45484528 
H -0.70930231 3.03626048 0.31283962 
H -1.44293087 0.85254989 1.46417140 
H -0.15015298 3.68764329 1.86403881 
H -0.80126239 0.51811102 3.90082519 
H -1.96010773 1.84740739 3.72445293 
H -0.24979245 2.19441778 3.98728539 
O 0.98359858 -0.80830082 -2.38154452 
O 0.59404088 0.52535901 -2.09418185 
O -0.11348235 -1.58259246 -1.93533062 
Vibrational frequencies (in cm-1) 
 26.2  42.9  51.3  65.5 116.6 142.5 154.1 185.5 219.0 234.7 274.4 305.5 326.5 344.0 
430.6 436.1 460.7 521.7 551.9 605.5 684.6 719.1 807.2 833.3 845.4 873.2 902.9 921.0 
952.3 968.6 986.2 986.5 1009.6 1022.0 1048.4 1056.8 1065.1 1095.9 1096.4 1100.2 1129.1 
1141.8 1180.5 1190.5 1199.7 1214.4 1236.1 1262.9 1271.8 1285.0 1287.3 1291.2 1294.4 
1301.7 1320.6 1330.2 1333.3 1345.3 1379.8 1381.6 1386.9 1394.8 1397.2 1501.4 1849.6 
2644.0 2668.8 2674.5 2675.2 2676.2 2677.7 2708.8 2712.6 2730.9 2741.5 2753.4 2757.9 
2778.1 2781.2 2782.4 2789.8  
 
 
name= MIN363 
energy (in kcal/mol)= 12.082127 
ZPE (in kcal/mol)= 143.913 
G (in kcal/mol)= 117.81 
Geometry 
C -2.41766207 -0.45027575 -0.45613829 
C -0.90070420 -0.28314637 -0.51057232 
C -0.47988806 1.21059725 -0.59935115 
C -0.46448343 1.89963234 0.74349134 
C 0.28353873 1.12974730 1.84021381 
C 1.87849589 1.59591026 -0.91292147 
C -0.22869301 -1.00236056 0.62721462 
C 0.25860236 -0.36151944 1.69857488 
C 0.88021633 -1.08137617 2.85316978 
C -0.15305820 -2.47885875 0.43792585 
H -2.90876025 0.04521843 -1.30179903 
H -2.82634853 -0.04226856 0.47458455 
H -2.69309600 -1.51291179 -0.50169688 
H -1.13467126 1.74881810 -1.32136354 
H -1.52049093 2.04211650 1.06738135 
H -0.05186989 2.92428155 0.65415184 
H -0.14172942 1.41557578 2.82707350 
H 1.34574130 1.45567424 1.88051805 
H 2.75385466 1.29353758 -1.46462939 
H 2.01656942 2.10337519 0.01491302 
H 0.31162289 -1.98281436 3.12436424 
H 0.93786335 -0.46422606 3.75797834 
H 1.90447499 -1.40048047 2.60897733 
H 0.21107593 -2.71334441 -0.58110048 
H 0.53634667 -2.97127549 1.13302255 
H -1.13740710 -2.95196190 0.54898928 
O 0.81449695 -0.41773225 -1.93279969 
O 0.77290450 1.15694935 -1.38866893 
O -0.50592322 -0.81788194 -1.77535494 
Vibrational frequencies (in cm-1) 
276 
 
-25.5  39.8  74.1  87.9 120.2 150.4 165.8 224.2 250.7 294.5 300.9 328.5 336.2 343.8 
374.1 410.4 429.1 468.3 503.9 549.5 565.1 608.4 684.8 711.1 761.5 821.3 888.3 916.2 
957.4 976.5 1009.7 1013.6 1034.4 1049.2 1057.5 1062.9 1083.3 1102.1 1120.2 1175.8 
1186.9 1201.3 1214.3 1232.6 1242.7 1254.8 1273.0 1275.4 1280.0 1285.5 1286.9 1290.9 
1295.2 1300.1 1301.8 1316.7 1331.8 1350.6 1354.0 1392.4 1393.0 1408.5 1412.9 1605.4 
1890.2 2642.6 2653.7 2665.4 2669.1 2671.9 2673.8 2677.7 2680.4 2682.7 2687.3 2732.4 
2733.1 2736.8 2774.8 2777.8 2780.7  
 
 
name= MIN364 
energy (in kcal/mol)= 15.651163 
ZPE (in kcal/mol)= 141.707 
G (in kcal/mol)= 114.117 
Geometry 
C -2.05069244 -0.48813336 -0.94068597 
C -0.56650455 -0.43188979 -0.91402978 
C 1.09061242 2.78216857 -0.90629358 
C 1.32015913 2.28685080 0.30557993 
C -0.86900781 -0.97021791 2.35248564 
C -1.21784987 0.49157635 2.29957574 
C 0.27673663 -0.93933257 -0.00744650 
C -0.14604956 -1.67138040 1.20075570 
C -0.51712604 -3.10632857 0.90184013 
C 0.57891737 -1.38291798 2.50592417 
H -2.48027128 0.14146078 -0.14430709 
H -2.41621294 -1.51324943 -0.77833644 
H -2.46676069 -0.13431517 -1.89705750 
H 0.93644379 3.82795677 -1.17306364 
H 1.37454875 2.89267955 1.19436373 
H 1.47241455 1.23841503 0.50904182 
H -1.62183180 -1.55661158 2.89257309 
H -2.27708491 0.64555674 2.06237783 
H -0.63046674 1.03400634 1.54486232 
H 1.35695961 -0.85822454 -0.12968320 
H -1.35914537 -3.16075080 0.20132231 
H -0.80165850 -3.65947459 1.80398099 
H 0.32785207 -3.63786795 0.44306542 
H 0.84291241 -2.19936857 3.16851086 
H -1.02420853 0.97413624 3.26742964 
H 1.35188677 -0.62120601 2.53084884 
O 1.15478450 0.70731170 -1.94015358 
O 1.02723090 2.09846186 -2.08678873 
O -0.15125517 0.19185772 -2.07300377 
Vibrational frequencies (in cm-1) 
-64.5  30.5  54.2  82.5  97.5 102.5 124.7 139.9 147.4 168.3 188.5 216.9 251.6 294.3 
357.4 375.5 406.0 434.0 473.8 490.4 543.7 597.0 615.4 631.1 771.8 815.5 833.9 869.9 
915.1 933.0 942.6 956.4 980.0 1004.7 1010.0 1017.9 1030.2 1053.8 1061.4 1077.6 1091.1 
1106.0 1146.6 1168.6 1179.5 1223.1 1262.2 1270.6 1277.9 1281.1 1290.1 1291.8 1295.5 
1296.6 1304.7 1365.4 1371.0 1375.4 1380.8 1391.2 1396.0 1414.1 1503.7 1858.6 1880.9 
2660.3 2666.8 2668.2 2675.6 2677.3 2678.5 2708.6 2718.0 2732.4 2750.4 2754.1 2772.7 
2779.5 2780.9 2790.7 2792.0  
 
 
name= MIN365 
energy (in kcal/mol)= 14.559169 
ZPE (in kcal/mol)= 143.034 
G (in kcal/mol)= 117.873 
Geometry 
C -2.71399600 0.74280335 -0.43640966 
C -1.18650838 0.73505431 -0.47229539 
C 1.85091476 1.21093916 -0.56840804 
C 1.67646248 0.57095864 0.71454939 
C 0.79160669 -0.66208134 0.61037076 
C 1.60251878 -1.87717581 0.22975328 
C -0.62590819 -0.56024004 0.05099944 
277 
 
C -0.42516964 -0.81977196 1.53440685 
C -0.74813253 0.24920873 2.54976919 
C -0.76245263 -2.19249773 2.06738273 
H -3.11466375 1.67883533 -0.84407622 
H -3.08371917 0.62630641 0.58759525 
H -3.12644880 -0.07705985 -1.03929954 
H -0.77165372 1.62141045 0.05494201 
H 1.27348471 1.31002370 1.44957373 
H 2.66885593 0.29298456 1.14980430 
H 2.27651785 -2.18100283 1.03990143 
H 0.97398724 -2.74399900 -0.01307241 
H 2.20811693 -1.68150490 -0.66681124 
H -0.95992652 -1.40257995 -0.57554916 
H -0.65302255 1.26752526 2.15657152 
H -0.09254107 0.16724940 3.42713851 
H -1.78354136 0.15068239 2.90615405 
H -0.12781828 -2.44749583 2.92606931 
H -0.63221592 -2.98380282 1.31959928 
H -1.80843585 -2.23965784 2.39912391 
O 0.27940500 0.31781298 -2.20876489 
O 1.46109611 1.28375026 -1.67296213 
O -0.88089622 0.92843385 -1.87126403 
Vibrational frequencies (in cm-1) 
 77.0  98.7 110.7 119.8 140.4 144.7 152.0 171.1 207.4 248.3 255.3 267.9 291.1 323.7 
391.3 415.5 433.8 456.4 485.2 520.2 533.3 569.6 585.3 647.1 775.8 787.2 895.8 931.9 
960.2 986.2 993.9 1006.3 1009.6 1017.7 1032.6 1055.0 1069.4 1101.4 1117.0 1135.4 1144.5 
1161.3 1226.1 1245.1 1251.3 1260.6 1267.8 1281.1 1285.8 1287.9 1289.2 1292.4 1294.0 
1296.9 1297.9 1305.3 1312.8 1332.0 1362.4 1392.1 1397.3 1401.3 1407.9 1513.0 1934.6 
2634.8 2665.8 2667.1 2668.0 2672.6 2673.6 2676.5 2678.2 2680.9 2684.4 2728.2 2742.0 
2777.9 2779.2 2780.5 2781.8  
 
 
name= MIN366 
energy (in kcal/mol)= 12.453321 
ZPE (in kcal/mol)= 145.512 
G (in kcal/mol)= 121.353 
Geometry 
C -2.39044633 -0.11699085 -0.24860594 
C -0.88165529 -0.07445684 -0.35090599 
C -0.29703335 1.30188250 -0.33617532 
C 1.18123503 1.44472804 -0.64782592 
C 0.85801546 0.02153722 1.46581711 
C 0.55249667 -2.03415840 -0.06907293 
C -0.13892959 -0.90808451 0.71732450 
C 0.73220826 1.39359885 0.79714074 
C 0.85333017 2.61924569 1.64639718 
C 0.55271016 0.04173077 2.96195975 
H -2.87947320 0.45370941 -1.04947382 
H -2.72665163 0.32331703 0.70196717 
H -2.77760061 -1.14618094 -0.27824719 
H -0.96936819 2.12079549 -0.57536644 
H 1.53629309 2.37899498 -1.07348643 
H 1.73258454 0.61540355 -1.08561926 
H 1.90320055 -0.34673133 1.32659856 
H 1.60080801 -1.79791074 -0.32739117 
H 0.52034815 -3.01049777 0.44575606 
H -0.86671942 -1.34014545 1.43613240 
H 0.06357589 2.66439041 2.40858550 
H 0.77718228 3.54031706 1.05279082 
H 1.82106731 2.64849716 2.16597364 
H 1.27374165 0.66168177 3.50807263 
H 0.60466518 -0.96649543 3.39015991 
H -0.44720306 0.43957799 3.16771302 
O -0.69185068 -0.79165983 -1.69646435 
O 0.02397344 -0.24285085 -2.47343883 
278 
 
O -0.17425316 -2.20186738 -1.24505288 
Vibrational frequencies (in cm-1) 
 37.4 109.9 129.8 170.4 182.1 193.1 225.1 228.2 250.1 292.7 318.4 333.9 382.1 415.0 
436.0 490.6 530.7 542.5 566.8 631.4 669.2 728.5 781.7 803.2 859.7 863.2 904.1 933.3 
975.1 993.8 1001.5 1010.1 1050.2 1063.5 1091.6 1104.9 1110.6 1112.0 1126.9 1156.1 
1166.5 1178.6 1194.7 1219.4 1228.4 1262.8 1269.4 1280.6 1283.5 1285.8 1287.1 1292.2 
1302.9 1306.8 1312.4 1319.1 1324.6 1331.1 1339.1 1356.4 1372.0 1390.2 1399.1 1405.0 
1477.1 2641.5 2664.5 2668.3 2673.1 2674.1 2675.4 2676.5 2697.2 2707.2 2711.4 2716.2 
2769.6 2775.7 2780.5 2781.5 2784.4  
 
 
name= MIN367 
energy (in kcal/mol)= 14.946773 
ZPE (in kcal/mol)= 143.098 
G (in kcal/mol)= 117.782 
Geometry 
C -2.00685319 -0.01849288 -0.54826082 
C -0.47962198 0.02031297 -0.61814332 
C 0.01693371 1.49756245 -0.54672991 
C 1.47800989 1.70612758 -0.18505284 
C 1.53517607 -1.11904260 1.81911374 
C 1.62501764 -1.12925985 0.47848368 
C 0.11912295 -1.07169684 0.23820354 
C 0.00233131 -1.00986711 1.84640311 
C -0.50653848 0.27112729 2.46893107 
C -0.69735838 -2.22636873 2.42182154 
H -2.45414193 0.73962674 -1.20677399 
H -2.37695690 0.15290095 0.46687544 
H -2.38894919 -0.99127835 -0.88307326 
H -0.65712680 2.13170076 0.06609298 
H 1.70200300 1.42004402 0.84787380 
H 1.76180318 2.75953995 -0.31263618 
H 2.20164963 -1.16804714 2.63739876 
H 2.39893494 -1.18586074 -0.24296580 
H 2.13320584 1.12235559 -0.84797536 
H -0.25869197 -2.04780283 -0.13798828 
H 0.01954616 1.15542189 2.09016478 
H -0.35778770 0.25902126 3.55761080 
H -1.57837108 0.41677539 2.29128908 
H -0.59952336 -2.26140294 3.51408478 
H -0.27759253 -3.16264539 2.03365224 
H -1.76811951 -2.22009015 2.18628892 
O -0.42280516 0.81879813 -2.71266738 
O -0.13402157 1.96968980 -1.88690285 
O -0.06818763 -0.31097631 -1.96082904 
Vibrational frequencies (in cm-1) 
 46.5  79.1 104.6 128.2 142.5 149.6 173.8 204.8 212.0 234.5 266.9 282.3 304.4 312.6 
349.0 368.3 424.5 451.4 475.3 583.3 679.6 706.8 717.4 774.9 851.1 883.9 908.5 922.6 
956.9 965.6 987.7 991.8 999.4 1009.1 1016.1 1021.4 1067.7 1073.2 1110.5 1117.7 1122.0 
1127.0 1171.2 1175.2 1208.9 1221.5 1251.9 1266.9 1279.5 1284.0 1289.2 1289.7 1293.1 
1294.8 1296.2 1298.0 1302.0 1310.4 1333.7 1363.8 1388.4 1395.8 1401.9 1405.1 1775.6 
2664.6 2668.0 2670.4 2672.1 2674.3 2675.6 2676.4 2679.7 2688.6 2705.0 2777.4 2778.3 
2781.4 2782.5 2793.4 2809.7  
 
 
name= MIN368 
energy (in kcal/mol)= 13.748877 
ZPE (in kcal/mol)= 144.484 
G (in kcal/mol)= 118.022 
Geometry 
C -2.13093472 -1.05377313 -0.50844559 
C -0.63588922 -0.79234776 -0.68641661 
C -0.31544429 0.72632949 -0.49571258 
C 1.04759547 1.10255878 0.09047233 
C 1.35134660 0.53060254 1.45080280 
279 
 
C 1.14146276 -2.51192531 -0.36542261 
C 0.16530622 -1.75251682 0.12751549 
C 0.43052364 0.62562225 2.66075431 
C 1.69589813 1.45258867 2.60380164 
C -0.91248591 1.29824173 2.61671672 
H -2.46426859 -0.86916035 0.51720500 
H -2.37542055 -2.09519433 -0.75732145 
H -2.72553925 -0.41877238 -1.17976125 
H -1.14381510 1.24645506 0.02575709 
H 1.12097425 2.21161720 0.11005122 
H 1.84028598 0.78376909 -0.62549487 
H 1.93797806 -0.39775101 1.37093648 
H 1.69951322 -3.21889750 0.23046746 
H 1.46078538 -2.48987145 -1.39868087 
H -0.13300212 -1.79237714 1.17711005 
H 0.42750317 -0.24475270 3.33207704 
H 2.53095089 1.21360639 3.25362417 
H 1.62635495 2.52815768 2.47243203 
H -1.22924955 1.59959748 3.62516225 
H -1.68332903 0.62332718 2.22200120 
H -0.90850650 2.20507930 1.99903310 
O -0.72302561 0.19271602 -2.68598036 
O -0.27486861 1.25064559 -1.83076763 
O -0.28604141 -0.99080695 -2.06743408 
Vibrational frequencies (in cm-1) 
 17.9  38.4  69.1  92.5 134.0 163.5 179.5 199.9 218.7 225.2 272.6 295.6 298.6 351.7 
385.4 440.9 461.1 530.8 556.2 614.5 671.9 711.7 805.9 816.8 834.8 883.7 898.9 939.8 
963.1 976.6 989.4 993.3 1010.3 1018.2 1060.0 1063.5 1076.1 1094.4 1096.5 1111.9 1120.4 
1158.1 1161.4 1186.9 1198.1 1210.1 1228.8 1245.0 1277.4 1287.8 1291.6 1295.1 1304.5 
1305.7 1329.2 1338.8 1349.0 1362.2 1374.8 1384.4 1390.2 1396.4 1401.8 1499.8 1852.6 
2648.7 2669.7 2672.6 2674.5 2678.4 2681.8 2708.7 2714.2 2734.1 2738.9 2749.4 2752.7 
2779.4 2779.6 2781.8 2790.6  
 
 
name= MIN369 
energy (in kcal/mol)= 15.104303 
ZPE (in kcal/mol)= 143.216 
G (in kcal/mol)= 117.798 
Geometry 
C -2.54750334 -0.65539263 -0.80203327 
C -1.04979087 -0.60427972 -0.77776894 
C -0.21375049 0.77292412 -0.76018423 
C 2.32021769 1.87392142 1.12109138 
C 0.57800212 0.24292614 0.45734596 
C 2.04195494 0.48104843 0.54824906 
C -0.25990252 -1.06121696 0.45639188 
C -0.32607193 -0.09939498 1.63622071 
C -1.53763995 0.73520315 1.96303506 
C 0.35032788 -0.59658425 2.89673967 
H -2.97510917 0.17480852 -1.38013847 
H -2.97730249 -0.63196121 0.20770503 
H -2.90210925 -1.58719361 -1.27337715 
H -0.71153919 1.73657743 -0.69990742 
H 1.83120315 2.00882742 2.09242916 
H 1.94470519 2.65804706 0.45348073 
H 3.39349038 2.03954147 1.25907563 
H 2.53188936 -0.29289753 1.17284530 
H 2.50783025 0.38590298 -0.45774971 
H 0.04740605 -2.08321519 0.55053840 
H -2.31893328 0.12694329 2.43838735 
H -1.98376951 1.21796308 1.08689661 
H -1.27569892 1.53987511 2.66481223 
H 0.77319232 0.23665197 3.47241600 
H 1.17052475 -1.29469991 2.68771857 
H -0.36333819 -1.12342532 3.54307018 
280 
 
O 0.66355431 -0.64905104 -2.24757342 
O 0.50774751 0.74399538 -1.96292404 
O -0.60514695 -1.22522367 -1.97347994 
Vibrational frequencies (in cm-1) 
 54.4  61.5  93.2 128.0 135.3 144.4 156.4 194.2 198.8 231.5 259.1 286.5 304.9 350.8 
369.6 445.9 450.9 485.6 526.3 624.1 666.6 702.3 738.8 764.9 828.2 838.9 895.0 942.3 
969.0 974.5 986.5 993.0 1007.0 1013.1 1016.5 1046.4 1059.1 1082.3 1117.4 1124.4 1143.8 
1154.4 1157.6 1196.5 1209.3 1266.6 1275.0 1278.3 1279.4 1282.8 1291.9 1295.9 1297.8 
1299.6 1300.8 1305.1 1308.4 1314.9 1348.6 1355.6 1397.1 1398.0 1404.1 1409.8 1510.7 
2655.3 2664.6 2670.9 2673.4 2674.1 2676.0 2678.5 2681.2 2685.2 2724.1 2741.2 2778.3 
2779.9 2781.1 2782.7 2785.1  
 
 
name= MIN370 
energy (in kcal/mol)= 14.984161 
ZPE (in kcal/mol)= 143.758 
G (in kcal/mol)= 119.322 
Geometry 
C -2.38498074 -0.32919521 0.26201813 
C -0.89131178 -0.29156469 0.24551036 
C -0.24080399 1.08846352 0.37547775 
C 1.19070138 0.94380847 -0.19337793 
C 1.39573422 -0.56154835 -0.37136897 
C -0.02775203 -1.14450650 -0.66962925 
C -0.16171755 -1.52499872 0.80581534 
C 1.35300821 -1.31164024 1.03688854 
C 1.75153833 -0.55209303 2.28361412 
C 2.10696649 -2.63450391 0.95889699 
H -2.82645983 0.51274847 -0.29925957 
H -2.76738202 -0.25375175 1.29035191 
H -2.78657088 -1.25358595 -0.17032982 
H -0.26819693 1.47075727 1.41932361 
H 1.94693353 1.38801668 0.47258390 
H 1.29274997 1.47270131 -1.15697839 
H 2.20794441 -0.84638458 -1.03308319 
H -0.29407705 -1.66178927 -1.55620623 
H -1.32594068 0.36413484 -2.22586226 
H -0.68974066 -2.33021855 1.27079715 
H 1.69458337 -1.19800094 3.17024306 
H 1.09711188 0.30318043 2.48336514 
H 2.78041875 -0.17949419 2.21389538 
H 3.19021892 -2.47060943 0.93137849 
H 1.83615920 -3.20608330 0.06314072 
H 1.88849426 -3.26925335 1.82538995 
O -0.81310380 2.07952297 -1.65751392 
O -0.99927027 2.09194983 -0.28083881 
O -1.76495200 1.25334326 -2.25682733 
Vibrational frequencies (in cm-1) 
 69.0  82.9 127.7 142.4 148.9 164.7 175.9 221.4 237.8 264.4 306.9 352.4 367.6 415.6 
429.5 437.6 493.8 511.7 558.2 600.5 655.0 706.1 762.4 795.6 827.3 880.7 898.1 921.7 
936.6 966.5 972.9 993.3 1007.5 1012.0 1024.6 1043.3 1051.4 1070.6 1097.1 1103.9 1106.3 
1142.2 1158.4 1168.1 1188.8 1195.5 1219.0 1240.5 1275.3 1285.6 1286.3 1287.0 1288.1 
1295.9 1298.4 1301.9 1302.6 1323.2 1334.0 1346.6 1356.7 1396.5 1399.5 1407.7 1459.9 
2654.9 2664.7 2671.9 2677.2 2677.8 2678.2 2681.7 2688.3 2749.3 2756.3 2777.2 2781.3 
2782.8 2787.7 2799.7 2831.7  
 
 
name= MIN371 
energy (in kcal/mol)= 15.59609 
ZPE (in kcal/mol)= 143.184 
G (in kcal/mol)= 117.576 
Geometry 
C -2.03444530 0.08475451 -0.78190158 
C -0.50771060 0.11707607 -0.75196991 
C 0.02443098 1.59220611 -0.76047692 
281 
 
C 0.90577310 2.05976175 0.37929167 
C 1.10600463 -0.85085965 2.04901647 
C 1.47003952 -0.74479824 0.76005183 
C 0.06026813 -0.91506595 0.20304479 
C -0.39090682 -1.02691270 1.74627066 
C -1.28510609 0.04924774 2.31762385 
C -0.91006582 -2.41314679 2.08957614 
H -2.41534135 0.45092914 -1.74714500 
H -2.42156750 -0.93310538 -0.65077778 
H -2.46959932 0.70760692 0.00656061 
H -0.82256634 2.30060579 -0.91712814 
H 1.00691958 3.15294503 0.37298729 
H 0.51459382 1.76586402 1.36064866 
H 1.58751527 -0.84620873 2.98885167 
H 2.37247847 -0.62058678 0.21850396 
H 1.92342598 1.65256992 0.29503888 
H -0.05417319 -1.90824389 -0.29018652 
H -2.33877453 -0.12358965 2.06639696 
H -1.01826841 1.05062373 1.95860607 
H -1.21342058 0.06978704 3.41359992 
H -1.03064887 -2.53425491 3.17290342 
H -0.22412856 -3.20111472 1.75379093 
H -1.88377625 -2.60330542 1.62398711 
O 1.06689470 0.35951953 -2.34811179 
O 0.76564569 1.70055444 -1.98292228 
O -0.12731874 -0.33440121 -2.07764052 
Vibrational frequencies (in cm-1) 
 17.8  81.6 113.6 135.8 150.0 172.0 180.6 188.6 227.7 242.0 277.4 285.4 315.9 321.8 
364.1 392.3 444.1 454.1 486.5 596.6 656.4 693.8 715.8 776.8 841.5 871.2 881.1 918.7 
954.8 957.9 973.4 988.1 998.5 1007.2 1011.4 1018.0 1069.7 1073.9 1111.4 1118.2 1126.5 
1160.7 1172.7 1189.1 1218.0 1224.3 1255.2 1261.9 1277.8 1280.1 1285.1 1288.4 1290.1 
1293.4 1297.3 1300.0 1307.0 1314.7 1331.9 1373.2 1388.9 1397.7 1403.1 1404.0 1776.1 
2652.6 2660.5 2668.4 2672.2 2674.4 2674.4 2675.9 2680.4 2682.5 2696.6 2772.3 2778.6 
2781.3 2782.3 2792.9 2810.5  
 
 
name= MIN372 
energy (in kcal/mol)= 18.176601 
ZPE (in kcal/mol)= 141.006 
G (in kcal/mol)= 114.588 
Geometry 
C -2.66471232 0.18160343 -0.32476878 
C -1.15380293 0.02741387 -0.48187921 
C -0.56694189 1.41424744 -0.73136539 
C 1.92744492 0.27012594 -0.70172712 
C 1.79507982 0.39040303 0.70612372 
C -0.16404704 -2.10420807 0.06305988 
C -0.52250733 -0.74703426 0.72051497 
C 0.61220982 -0.08217298 1.38914541 
C 2.45063972 1.65540323 1.26841223 
C 0.53664294 -0.02704393 2.86997596 
H -3.09450151 0.70239506 -1.19344604 
H -2.93897053 0.73669294 0.57610342 
H -3.14879260 -0.80422998 -0.28500995 
H -0.27407071 1.97887304 0.16264439 
H 2.58615513 0.89525243 -1.26674217 
H 1.39866890 -0.45112871 -1.29117291 
H 2.47580954 -0.55880587 1.01721084 
H -0.57340279 -2.97024566 0.60515557 
H 0.91615886 -2.23761500 -0.08897104 
H -1.33313214 -0.92432159 1.47466415 
H 2.48837969 1.66953774 2.36167622 
H 1.87707514 2.53934984 0.95316283 
H 3.47290101 1.78393967 0.89388545 
H 1.47301810 0.28162262 3.35096396 
282 
 
H 0.26163993 -0.99720964 3.30993839 
H -0.23087392 0.69759534 3.19189868 
O -0.82648667 -2.11877334 -1.19248954 
O -0.49819564 1.88589271 -1.83568494 
O -0.87509070 -0.75320895 -1.63721210 
Vibrational frequencies (in cm-1) 
 32.3  61.1  80.9 104.6 119.6 128.9 153.1 169.0 178.4 217.3 238.4 278.8 303.9 320.8 
340.8 354.5 393.6 421.5 457.0 492.9 541.0 574.8 590.3 663.4 682.4 782.2 874.8 924.7 
941.3 956.4 967.2 976.6 991.0 996.8 1010.0 1020.1 1041.4 1042.9 1082.4 1090.4 1105.1 
1142.0 1158.2 1169.8 1207.0 1230.5 1247.9 1274.6 1281.6 1287.2 1287.7 1289.0 1296.4 
1306.1 1311.2 1325.5 1336.7 1368.0 1383.3 1389.0 1397.3 1407.5 1437.4 1573.9 1836.2 
2441.2 2643.6 2651.5 2658.5 2666.0 2667.1 2668.3 2673.9 2681.2 2691.3 2718.0 2722.7 
2769.7 2777.5 2778.8 2779.5  
 
 
name= MIN373 
energy (in kcal/mol)= 14.40948 
ZPE (in kcal/mol)= 145.159 
G (in kcal/mol)= 120.976 
Geometry 
C -2.24380010 0.31063661 0.17330453 
C -0.87891719 0.14509442 -0.48061668 
C -0.13203447 1.54936081 -0.56717414 
C 0.93642774 2.00681379 0.46422327 
C 0.77473959 1.00864216 1.54900956 
C 1.33630821 -0.18985833 1.32190493 
C -0.19720980 -1.19292668 -0.10603500 
C 0.45396318 -1.39505432 1.31335272 
C -0.58078454 -1.45758285 2.43488071 
C 1.25925844 -2.70082290 1.31362118 
H -2.15693309 0.75768465 1.17042258 
H -2.76345744 -0.64990133 0.28259028 
H -2.90050986 0.95716108 -0.42750049 
H -0.92521154 2.33206847 -0.62838996 
H 0.75896884 3.04923883 0.77685620 
H 1.94316366 1.99930261 -0.00152797 
H -0.01722920 1.18389507 2.26555051 
H 0.59291479 -1.38038280 -0.86586429 
H 2.27863816 -0.29574273 0.78758064 
H -0.94368732 -1.99701110 -0.25339815 
H -1.23842073 -0.58293348 2.44565011 
H -0.08805291 -1.50302595 3.41414288 
H -1.21884067 -2.34297812 2.34254840 
H 1.79558262 -2.82380261 2.26235391 
H 2.00671565 -2.72444111 0.51333744 
H 0.61113572 -3.57402244 1.18545602 
O 0.02208759 0.36391751 -2.52795913 
O 0.49756420 1.54258042 -1.84292128 
O -1.17634749 0.01255303 -1.89576225 
Vibrational frequencies (in cm-1) 
 54.0 106.5 141.8 153.9 168.9 188.4 220.4 226.7 238.2 279.6 307.4 344.1 361.5 402.9 
408.3 439.4 473.4 490.8 572.0 603.1 618.0 689.2 767.1 859.8 882.0 905.2 920.5 946.5 
953.5 974.3 977.6 990.4 1000.0 1009.1 1023.6 1034.0 1088.1 1094.8 1121.7 1145.6 1170.7 
1181.2 1186.9 1209.3 1238.7 1258.9 1270.6 1281.9 1282.6 1286.9 1290.4 1298.7 1300.9 
1302.2 1313.1 1315.6 1325.6 1333.5 1354.6 1362.6 1389.1 1400.0 1414.2 1424.8 1804.7 
2650.2 2652.8 2666.9 2671.6 2672.7 2673.2 2677.0 2677.9 2681.9 2729.4 2746.4 2746.6 
2771.3 2777.2 2781.8 2783.4  
 
 
name= MIN374 
energy (in kcal/mol)= 16.554659 
ZPE (in kcal/mol)= 143.334 
G (in kcal/mol)= 118.178 
Geometry 
C -2.06986786 0.15078804 -0.75025475 
283 
 
C -0.54628155 0.14331611 -0.76151211 
C 0.03900795 1.59375762 -0.81553900 
C 0.66007459 2.21760060 0.41679021 
C 1.14688099 -0.89051940 1.97306849 
C 1.46413155 -0.76362795 0.67337299 
C 0.03185757 -0.90594915 0.16763881 
C -0.36364198 -1.03309882 1.72388432 
C -1.21030127 0.05483161 2.34245202 
C -0.90265798 -2.41126625 2.06823042 
H -2.47174422 0.51733784 -1.70665420 
H -2.47923182 -0.85575032 -0.59600709 
H -2.46235161 0.79321641 0.04584235 
H -0.73921004 2.27985229 -1.23437063 
H -0.10281425 2.59956686 1.10583384 
H 1.29817786 3.06847397 0.12941511 
H 1.66283682 -0.91131855 2.89433144 
H 2.34516687 -0.62675518 0.09945996 
H 1.30604295 1.52860459 0.97520974 
H -0.11565107 -1.89233448 -0.33146254 
H -2.27210041 -0.06823637 2.09814005 
H -0.90543681 1.05482403 2.01543098 
H -1.12482339 0.03659523 3.43758258 
H -0.99365402 -2.54044386 3.15371004 
H -0.24478534 -3.21056471 1.70480778 
H -1.89426183 -2.57394304 1.63099162 
O 1.09791359 0.19095129 -2.28506177 
O 1.04117539 1.55239785 -1.83978928 
O -0.20438352 -0.29796287 -2.10332142 
Vibrational frequencies (in cm-1) 
 44.1  89.6 110.1 135.3 147.2 156.9 176.2 186.5 215.6 243.7 264.0 286.1 315.4 326.6 
366.8 393.1 435.5 466.0 484.8 602.7 635.7 694.3 715.9 774.2 835.4 879.4 894.0 920.3 
952.4 959.3 977.9 992.7 1000.0 1009.5 1013.6 1020.0 1070.4 1074.4 1111.0 1125.3 1152.5 
1162.3 1183.2 1195.6 1220.3 1234.5 1254.7 1264.1 1280.5 1284.2 1285.6 1287.8 1289.5 
1290.0 1294.0 1298.6 1305.3 1315.3 1339.9 1374.7 1396.6 1401.4 1403.8 1408.3 1774.9 
2654.6 2665.1 2668.2 2672.5 2673.8 2675.5 2676.0 2678.4 2680.7 2695.7 2776.4 2778.5 
2782.1 2784.4 2792.1 2810.2  
 
 
name= MIN375 
energy (in kcal/mol)= 17.499157 
ZPE (in kcal/mol)= 142.852 
G (in kcal/mol)= 114.633 
Geometry 
C -2.86581684 -1.02015406 -0.84994474 
C -1.37998398 -0.99920737 -0.85787650 
C -0.88761741 2.51681058 -0.85196724 
C -1.15021684 2.04160347 0.36165843 
C 1.45476463 -0.50854681 0.89776117 
C 0.92018864 -1.56417562 -0.04417753 
C -0.57004914 -1.60324536 0.02068981 
C 1.66317441 -0.84712418 2.36483419 
C 1.32994510 0.18092278 3.41126177 
C 2.85597181 -0.63806624 1.45424349 
H -3.26664265 -0.06632871 -0.46901932 
H -3.27095899 -1.82667863 -0.22511832 
H -3.27403976 -1.15218762 -1.86458119 
H -1.08590772 3.52232935 -1.22317115 
H -1.60155876 2.62761580 1.14346628 
H -0.93860193 1.02974361 0.67280155 
H 1.09655326 0.49822812 0.65034540 
H 1.33372558 -2.56513056 0.20771831 
H 1.28279208 -1.36546592 -1.07729082 
H -0.97731336 -2.16422476 0.86003807 
H 1.90453399 0.00991235 4.33080820 
H 0.26411580 0.14475693 3.67304071 
284 
 
H 1.54678111 1.20342083 3.07763885 
H 3.46923755 0.25086710 1.56368984 
H 3.47495333 -1.48390925 1.17545877 
H 1.44385756 -1.86956144 2.69128060 
O 0.11525283 0.56080524 -1.58347743 
O -0.31895500 1.85376898 -1.90145416 
O -0.91862619 -0.32388492 -1.97255617 
Vibrational frequencies (in cm-1) 
 25.1  42.2  45.7  66.3  72.2  89.5 104.7 118.9 169.1 180.8 201.8 251.6 291.7 325.0 
331.7 390.7 435.3 442.2 466.4 551.5 622.9 630.9 639.1 808.9 817.4 858.6 868.5 912.1 
934.7 942.3 949.5 956.6 1006.2 1009.7 1022.0 1024.2 1054.6 1057.4 1070.7 1095.2 1102.1 
1152.7 1169.0 1177.8 1196.4 1219.7 1240.7 1263.7 1270.1 1276.6 1280.5 1292.1 1294.8 
1319.4 1331.5 1344.2 1350.9 1370.1 1372.9 1379.2 1393.7 1395.2 1490.9 1858.2 1862.0 
2652.7 2663.1 2675.0 2675.9 2677.9 2707.0 2716.8 2730.4 2732.6 2743.5 2758.5 2761.9 
2777.6 2782.5 2790.8 2791.8  
 
 
name= MIN376 
energy (in kcal/mol)= 16.441916 
ZPE (in kcal/mol)= 144.236 
G (in kcal/mol)= 118.845 
Geometry 
C -2.62875154 0.01395245 -0.55018058 
C -1.29141400 0.01326898 -0.53888549 
C -0.57481315 1.36070619 -0.53620167 
C 0.21086074 1.70033910 0.77052566 
C -0.21580486 -1.81676693 0.91151271 
C 0.75260113 0.37728556 1.16857756 
C -0.54112343 -1.29765870 -0.53921227 
C -0.09384824 -0.53400870 1.69013906 
C -1.16222173 -0.24177468 2.68119776 
C 1.03582214 -2.68700983 0.92098488 
H -3.23838286 0.90155333 -0.56024232 
H -3.22248064 -0.88613312 -0.55116131 
H 1.92783839 0.13719610 -2.92236194 
H -1.31462896 2.18142384 -0.73520071 
H -0.46972984 2.14360179 1.51917244 
H 0.98644083 2.45875983 0.56785585 
H 1.27717463 -3.01297837 1.93962103 
H 0.40783454 -1.18502826 -1.10142228 
H 1.67292582 0.08044844 0.66827209 
H -1.11612707 -2.07201962 -1.07718132 
H -0.97259288 0.68480464 3.23906551 
H -1.23940461 -1.05274663 3.42030227 
H -2.14814028 -0.14267905 2.20154090 
H 1.91094664 -2.14650348 0.53798755 
H -1.07901713 -2.41725953 1.27937363 
H 0.90610570 -3.58143711 0.30214416 
O 1.57459964 1.30611493 -1.49029516 
O 0.22295036 1.50442472 -1.70878581 
O 1.94663129 0.03319073 -1.93926968 
Vibrational frequencies (in cm-1) 
 38.5  67.0 110.8 118.6 136.1 153.3 172.0 176.3 232.4 259.1 274.2 308.1 349.6 366.6 
388.1 410.4 468.0 492.3 499.5 541.2 611.2 623.6 671.5 706.4 825.1 851.8 868.6 916.1 
938.0 950.6 966.1 978.0 1001.1 1018.1 1049.6 1061.5 1077.3 1080.3 1091.7 1106.2 1136.6 
1159.3 1166.5 1198.7 1240.7 1245.8 1263.4 1274.0 1275.8 1288.2 1295.0 1297.2 1299.3 
1314.0 1323.8 1332.9 1346.3 1351.0 1356.6 1377.6 1389.9 1397.3 1406.3 1815.6 1835.7 
2655.9 2659.2 2666.6 2669.9 2672.6 2675.5 2681.1 2711.7 2721.4 2741.3 2745.8 2755.9 
2776.9 2781.1 2790.9 2846.6  
 
 
name= MIN377 
energy (in kcal/mol)= 17.693042 
ZPE (in kcal/mol)= 143.629 
G (in kcal/mol)= 118.408 
285 
 
Geometry 
C -2.49566198 -0.29308393 -0.17951123 
C -1.02351732 -0.33219119 -0.29500116 
C -0.21799361 0.73758448 -0.45369100 
C 1.26758096 0.63312170 -0.51344322 
C 1.66071486 -0.85126027 -0.43134744 
C 0.73481732 -1.62641536 -1.42729442 
C -0.32530369 -1.66351789 -0.27261849 
C 0.88815331 -1.56080054 0.75331027 
C 0.66421560 -0.79884977 2.04087282 
C 1.47021595 -2.93158631 1.07870051 
H -2.87470736 -1.07496974 0.49833141 
H -2.98078251 -0.45584728 -1.15463457 
H -2.86876659 0.66408593 0.22735947 
H -1.13634146 3.21980271 1.07867347 
H 1.72658806 1.20962842 0.31776643 
H 1.66245337 1.09188944 -1.44378565 
H 2.73173639 -1.02974227 -0.49011876 
H 1.10885915 -2.60732452 -1.72320103 
H 0.44397211 -1.09005592 -2.32971049 
H -0.96334461 -2.53894168 -0.19520154 
H 0.16510333 0.17081609 1.89710436 
H 1.61390237 -0.59096976 2.54821130 
H 0.03164788 -1.36733651 2.73375221 
H 2.41446071 -2.83459363 1.62894833 
H 1.67771386 -3.52800796 0.18433513 
H 0.78282289 -3.51317052 1.70439854 
O -0.81131406 2.05124507 -0.55038542 
O -1.36584279 2.30839856 0.87066047 
O -0.05353920 2.91405416 -0.92797632 
Vibrational frequencies (in cm-1) 
 48.8  71.1  80.6 120.0 135.1 164.6 167.0 202.5 237.7 268.1 294.5 311.5 341.0 382.4 
422.2 440.5 461.0 499.3 507.6 576.5 608.7 630.6 710.5 748.6 778.3 843.1 866.7 925.7 
942.8 968.4 993.6 1009.6 1011.9 1016.5 1045.9 1055.1 1074.5 1084.3 1111.3 1125.7 1136.7 
1168.8 1173.7 1176.3 1214.8 1234.5 1257.3 1263.4 1268.3 1273.6 1277.8 1286.2 1288.5 
1297.7 1299.7 1304.0 1309.6 1311.3 1342.5 1358.0 1380.1 1394.0 1406.7 1418.9 1826.1 
2651.0 2655.2 2656.7 2663.9 2675.8 2676.7 2681.5 2694.2 2738.9 2751.5 2757.4 2768.2 
2771.9 2779.4 2782.5 2812.7  
 
 
name= MIN378 
energy (in kcal/mol)= 16.471878 
ZPE (in kcal/mol)= 146.763 
G (in kcal/mol)= 122.528 
Geometry 
C -2.19302743 0.32322885 -0.85275995 
C -0.75822583 0.09728479 -1.31022807 
C 0.06368718 1.39968237 -1.27719814 
C 0.74751702 1.62875996 0.04914233 
C 1.41718465 0.43611023 0.71535786 
C 2.25912807 1.54165098 0.12210258 
C -0.25783027 -1.02427928 -0.36160890 
C 1.23294970 -0.92300305 0.06620795 
C 1.51367963 -2.02948856 1.09621570 
C 2.12864250 -1.15940225 -1.15619338 
H -2.90008666 -0.39252028 -1.28975806 
H -0.74773026 -0.28324384 -2.35917190 
H -2.55577325 1.34302154 -1.01972693 
H 0.81606738 1.37846660 -2.09204624 
H -0.58593650 2.26392814 -1.52079527 
H 0.23035632 2.34988815 0.68936827 
H 1.36437166 0.38084106 1.81103221 
H 2.83780478 1.37322780 -0.77896676 
H 2.80114648 2.20712511 0.78789395 
H -0.45854989 -2.02434696 -0.80837366 
286 
 
H 2.53559076 -1.95912111 1.48243404 
H 1.38396680 -3.02634856 0.66478355 
H 0.82510728 -1.95479996 1.95024579 
H 3.18744441 -1.07831065 -0.88151924 
H 1.93873865 -0.43525943 -1.95375094 
H 1.97597105 -2.16011696 -1.57443841 
O -2.23732016 -0.00778772 0.61194355 
O -1.03115687 -0.95914125 0.80522005 
O -2.24928813 0.93383779 1.34275493 
Vibrational frequencies (in cm-1) 
 27.9  55.9 114.2 183.5 194.9 209.7 249.9 282.0 303.3 343.7 365.5 411.1 436.3 445.4 
473.5 480.2 541.5 591.3 611.5 720.6 774.4 798.4 856.4 872.2 891.1 906.1 936.8 962.4 
973.2 985.2 986.6 999.9 1025.0 1037.9 1060.3 1075.3 1078.7 1106.5 1143.8 1151.3 1173.0 
1180.1 1196.3 1201.1 1224.9 1230.6 1246.8 1264.2 1274.1 1294.0 1295.3 1298.1 1302.2 
1305.0 1307.4 1311.6 1325.7 1337.9 1346.6 1374.6 1380.3 1385.5 1408.7 1411.9 1481.5 
2655.6 2664.5 2670.1 2671.3 2676.8 2678.0 2683.5 2702.5 2714.1 2732.8 2738.8 2744.4 
2758.2 2779.4 2781.6 2789.8  
 
 
name= MIN379 
energy (in kcal/mol)= 18.50543 
ZPE (in kcal/mol)= 145.019 
G (in kcal/mol)= 119.578 
Geometry 
C -2.15090501 -0.20042267 0.12361771 
C -0.64607187 -0.18427934 -0.07709518 
C -0.04919216 1.24563373 0.00044043 
C 1.46851670 1.22452307 -0.27578063 
C 1.87273143 0.20289584 -1.29085906 
C 0.98747475 -0.59910306 -1.88177703 
C 0.03487987 -1.22961092 0.71987624 
C 0.22266429 -1.21854405 2.04699402 
C -0.22213142 -0.13267700 2.96706131 
C 0.93066152 -2.34906004 2.72402710 
H -2.42702711 0.12094221 1.13558177 
H -2.57198361 -1.20145499 -0.02113646 
H -2.65417151 0.48942289 -0.57610372 
H -0.28666508 1.77628998 0.94113925 
H 2.02009703 1.04964569 0.66984748 
H 1.77005678 2.23602398 -0.63097281 
H 2.93841495 0.15672054 -1.51037022 
H -0.99830744 -1.11803201 -1.94659138 
H 1.16739832 -1.35207518 -2.61655450 
H 0.39891855 -2.07377287 0.13103374 
H -0.52062273 -0.52436285 3.94990577 
H -1.08281231 0.42932400 2.57879087 
H 0.58960260 0.58938825 3.14128383 
H 0.22315063 -2.96664305 3.29673100 
H 1.69040496 -1.98485915 3.42971607 
H 1.44292081 -3.01648681 2.01878982 
O -0.87876307 1.13061603 -2.13389315 
O -0.71925956 1.98476689 -1.00485936 
O -0.41519134 -0.30906211 -1.58199874 
Vibrational frequencies (in cm-1) 
 48.4  84.6  88.7  94.0 116.6 126.3 166.7 182.4 213.6 236.7 312.1 318.5 337.0 380.7 
400.7 459.4 469.0 480.8 509.3 544.7 623.5 704.9 767.3 795.4 885.1 907.0 915.7 935.3 
965.5 967.0 993.3 999.6 1015.8 1016.9 1027.0 1034.5 1087.1 1100.6 1102.7 1109.6 1116.1 
1155.1 1177.4 1194.7 1217.9 1242.8 1271.6 1275.5 1279.9 1281.0 1283.7 1286.1 1288.8 
1291.8 1295.2 1300.1 1339.0 1351.2 1368.4 1383.0 1395.9 1407.1 1427.5 1847.2 1873.5 
2654.3 2658.9 2663.7 2668.8 2672.0 2673.6 2674.7 2697.3 2735.0 2746.0 2749.2 2772.7 
2773.4 2776.6 2780.2 2871.2  
 
 
name= MIN380 
energy (in kcal/mol)= 19.652459 
287 
 
ZPE (in kcal/mol)= 144.409 
G (in kcal/mol)= 119.763 
Geometry 
C -2.23567161 -0.11010052 -0.71106744 
C -0.70356981 -0.06858083 -0.69191161 
C -0.20836096 1.41415664 -0.81630393 
C 0.94658915 1.88955004 0.04197298 
C 1.35426324 -0.73547747 1.93161666 
C 1.38761834 -1.18213207 0.45884032 
C -0.17277790 -1.00807033 0.37997006 
C -0.18048234 -0.55960698 1.86444246 
C -1.08867278 0.46295723 2.43260387 
C 0.44699656 -1.63871974 2.73453428 
H -2.64050998 0.49486042 -1.53327493 
H -2.66063568 0.25148045 0.23030973 
H -2.60271123 -1.13275105 -0.86901639 
H -1.06514471 2.12213551 -0.74535614 
H 1.10812161 2.96802351 -0.08928617 
H 1.88816445 1.39683726 -0.23763003 
H 0.78541731 1.70616783 1.10980062 
H 1.73592290 -2.20475653 0.29298257 
H 1.94750921 -0.52688263 -0.21229967 
H -0.67805841 -1.98897539 0.25150350 
H -1.24891217 1.31276353 1.75493821 
H -0.70328876 0.87278736 3.37762698 
H -2.07727216 0.02937359 2.65117327 
H 0.41022088 -1.51685810 3.81341210 
H 2.11232469 -0.11455160 2.35655358 
H 0.34610556 -2.68844046 2.47872865 
O 0.66832033 0.20879612 -2.48834069 
O 0.17928758 1.50231533 -2.19372656 
O -0.31962170 -0.65647123 -1.95516082 
Vibrational frequencies (in cm-1) 
 36.4  86.5 123.3 143.1 155.1 169.3 181.7 240.8 248.9 274.9 320.9 322.5 337.2 378.1 
433.8 453.2 477.9 569.8 640.8 672.0 697.1 779.5 790.8 842.8 863.7 870.3 907.5 927.1 
953.8 965.3 985.2 1002.0 1010.2 1014.2 1035.8 1058.5 1069.6 1090.3 1107.9 1114.0 1129.1 
1141.5 1151.7 1174.7 1182.4 1187.5 1224.3 1254.6 1265.7 1276.7 1283.7 1285.0 1287.7 
1289.8 1291.6 1294.7 1316.2 1330.4 1355.3 1362.8 1382.4 1390.8 1395.0 1403.6 1503.0 
2659.9 2669.0 2669.8 2672.6 2675.1 2678.2 2683.0 2685.1 2711.3 2716.7 2762.7 2777.9 
2779.9 2782.4 2788.0 2792.5  
 
 
name= MIN381 
energy (in kcal/mol)= 23.520491 
ZPE (in kcal/mol)= 142.014 
G (in kcal/mol)= 114.659 
Geometry 
C -2.46392354 -1.94069895 1.36215454 
C -1.01122590 -1.93122986 1.63429112 
C 1.15473296 0.39453527 1.54636554 
C 1.32981100 0.89033474 0.17180769 
C 0.44215471 0.20312815 -0.85806958 
C -1.06450921 0.27052734 -0.65235874 
C -0.35304655 -1.04154389 -0.49877754 
C 1.01663789 0.35345884 -2.26576862 
C 0.34932080 -0.55897367 -3.30151073 
C 0.88300713 1.81547228 -2.71529728 
H -2.97006844 -2.67777408 2.00276370 
H -2.72808519 -2.15752100 0.32105397 
H -2.90180522 -0.95863393 1.60822692 
H 1.71354159 -0.44599288 1.94190134 
H 2.39743471 0.80547674 -0.13108153 
H 1.08709304 1.98904162 0.14917872 
H 2.10320023 0.08276379 -2.22890064 
H -1.72585193 0.44596930 -1.49421262 
288 
 
H -1.44335105 0.79800953 0.22776945 
H -0.47818156 -1.87647059 -1.17889291 
H -0.73097430 -0.38893633 -3.36168736 
H 0.51752602 -1.61767931 -3.07819323 
H 0.75975762 -0.37487999 -4.30236572 
H 1.25536549 1.95392939 -3.73578812 
H 1.44575280 2.49433532 -2.06595430 
H -0.16424124 2.14156206 -2.69703355 
O -0.40359074 1.86335335 2.04905971 
O 0.32649338 0.89266371 2.40622004 
O -0.14145719 -1.53486693 0.81578158 
Vibrational frequencies (in cm-1) 
 28.1  44.0  52.1  75.6  88.4 108.0 146.4 169.8 196.2 215.0 226.0 241.1 279.5 301.7 
338.8 351.7 418.0 445.4 497.7 506.6 579.0 632.9 712.6 757.7 840.5 874.9 881.9 935.0 
946.9 966.6 975.7 984.5 993.9 1015.9 1022.4 1041.1 1043.0 1059.6 1119.1 1138.2 1156.5 
1171.7 1178.9 1185.8 1214.8 1229.6 1242.5 1253.1 1260.9 1271.5 1280.4 1290.5 1294.6 
1301.2 1306.3 1310.8 1320.7 1357.4 1361.9 1367.5 1400.7 1406.6 1465.8 1506.9 1606.1 
2632.5 2662.8 2669.5 2673.5 2675.6 2677.3 2679.3 2691.2 2701.5 2708.4 2719.8 2739.8 
2774.0 2777.9 2780.2 2782.4  
 
 
name= MIN382 
energy (in kcal/mol)= 22.431672 
ZPE (in kcal/mol)= 144.138 
G (in kcal/mol)= 119.388 
Geometry 
C -2.24755895 0.09364231 -0.79293464 
C -0.71971918 0.11806460 -0.80187931 
C -0.15477182 1.56037511 -0.85422805 
C 2.11987577 0.07959552 1.04197950 
C 1.28090031 -0.83359438 1.89974940 
C 1.36247979 -1.04607767 0.37680819 
C -0.15790921 -0.83263550 0.24015138 
C -0.24020270 -0.52602492 1.80227808 
C -0.65135761 0.86767649 2.23124126 
C -1.07581866 -1.57048749 2.52963103 
H -2.66121320 0.75935745 -1.56219737 
H -2.64943330 0.39617467 0.17952774 
H -2.62954881 -0.91257324 -1.01144411 
H -0.92583933 2.34219866 -0.78760368 
H 0.63684805 1.74548019 -0.11315539 
H 3.20448810 -0.00431833 1.10166541 
H 1.67304971 -1.41471356 2.70696469 
H 1.85193997 -1.80705126 -0.19950280 
H 1.85107490 1.12048914 0.89323269 
H -0.62869372 -1.82634800 0.04338551 
H 0.04105696 1.63960338 1.87847648 
H -0.66968481 0.94981674 3.32671909 
H -1.65283227 1.12423406 1.86801996 
H -0.97781996 -1.46901495 3.61737671 
H -0.76924297 -2.59211538 2.27493836 
H -2.13893730 -1.47171932 2.28258694 
O 0.75213242 0.35451264 -2.50724714 
O 0.39465369 1.68789698 -2.16477850 
O -0.36261492 -0.41259470 -2.09871469 
Vibrational frequencies (in cm-1) 
 44.5  61.2 128.6 146.6 151.6 166.5 190.5 235.2 242.3 259.2 285.1 342.8 355.0 376.2 
379.3 478.4 483.9 552.2 661.4 674.9 708.4 782.5 813.1 830.8 856.7 891.9 924.4 955.2 
959.2 963.1 975.0 992.6 999.0 1005.6 1010.2 1018.2 1025.8 1043.1 1079.7 1133.3 1137.8 
1152.0 1153.5 1169.9 1195.2 1210.2 1227.3 1250.2 1270.4 1281.3 1286.5 1290.9 1291.5 
1294.7 1297.8 1302.4 1310.8 1319.4 1334.9 1370.1 1379.6 1393.6 1405.9 1411.5 1430.2 
2629.2 2669.5 2669.9 2674.6 2675.5 2676.7 2680.4 2695.0 2696.6 2716.0 2778.1 2778.5 
2780.5 2781.1 2782.5 2790.5  
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name= MIN383 
energy (in kcal/mol)= 21.094795 
ZPE (in kcal/mol)= 145.656 
G (in kcal/mol)= 122.383 
Geometry 
C -2.40511296 -0.13865238 -0.65190769 
C -0.89012582 -0.20008127 -0.63757923 
C -0.14409986 1.16993867 -0.62418037 
C 1.02468541 1.32043446 0.32216015 
C 1.25855482 0.05417043 1.15643986 
C 1.23398376 -1.17490354 0.19740003 
C -0.31762799 -1.17868386 0.38470143 
C -0.09642805 -0.46513451 1.77733684 
C -1.09358198 0.56348291 2.27087045 
C 0.13819993 -1.48364999 2.89084270 
H -2.78186193 0.65354660 -1.30696338 
H -2.82432322 0.01115236 0.34812768 
H -2.81057904 -1.08593040 -1.04089012 
H -0.78166818 2.05568586 -0.68599379 
H 0.87800159 2.18845680 0.99353396 
H 1.95241399 1.54515467 -0.25689886 
H 2.10214725 0.13812291 1.84066089 
H 1.73496671 -2.06434457 0.58271012 
H 1.59762426 -1.01238699 -0.82007054 
H -0.81849364 -2.14479916 0.39737026 
H -2.03123170 0.08632345 2.58285421 
H -1.34951526 1.32011112 1.52411107 
H -0.69429786 1.10095942 3.14114294 
H 0.51965105 -0.99750039 3.79595968 
H 0.86312154 -2.25488858 2.60744547 
H -0.79291394 -1.99781384 3.15569940 
O 1.43759522 0.90913616 -2.33536417 
O 0.28141591 0.90084252 -2.09411848 
O -0.43013502 -0.51540366 -1.94659652 
Vibrational frequencies (in cm-1) 
 96.4 114.8 160.4 166.0 183.3 201.1 229.1 282.9 299.6 327.1 340.1 390.7 420.1 435.1 
444.2 505.3 529.2 558.2 600.8 658.5 713.9 736.4 789.2 801.7 855.8 898.3 920.9 938.6 
950.5 994.8 1002.6 1006.2 1015.2 1018.2 1051.6 1076.4 1080.1 1087.4 1109.2 1133.3 
1166.4 1181.7 1187.9 1205.8 1214.0 1231.2 1249.0 1262.2 1267.1 1282.3 1285.4 1288.4 
1291.4 1297.7 1300.7 1307.1 1311.2 1318.6 1323.0 1345.7 1380.0 1389.1 1400.3 1407.5 
1417.6 2640.3 2671.3 2674.0 2675.5 2678.0 2680.8 2682.5 2685.2 2716.2 2730.0 2749.5 
2754.3 2765.9 2781.5 2783.2 2784.5  
 
 
name= MIN384 
energy (in kcal/mol)= 28.811924 
ZPE (in kcal/mol)= 139.69 
G (in kcal/mol)= 111.742 
Geometry 
C -2.61361527 -1.85988231 -0.05536540 
C -1.39691176 -1.84715836 0.09950355 
C -0.37406599 1.46012311 -0.07750135 
C 1.12455582 1.21080676 0.09088440 
C 1.56340300 -0.23181054 -0.18757123 
C 1.23187997 -0.61283123 -1.63614409 
C -0.06121874 -2.00141304 0.11965523 
C 1.00697118 -1.30389202 0.82081285 
C 0.56948985 -0.70967637 2.16695024 
C 2.12387471 -2.33688223 1.10022449 
H -3.63309010 -1.87060075 -0.18695312 
H -1.84513878 2.40527071 -2.56168134 
H -1.46566740 2.95413449 0.64234345 
H -1.03959160 0.57609296 0.00118369 
H 1.41690607 1.51859429 1.12004464 
H 1.69205442 1.89808765 -0.57393478 
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H 2.68017244 -0.24948973 -0.07658999 
H 1.77606107 0.01622311 -2.34871032 
H 0.16420256 -0.49754366 -1.86577198 
H 1.49691030 -1.65833693 -1.84834959 
H 1.38895728 -0.17562127 2.65926313 
H 0.23563335 -1.49784969 2.85198093 
H -0.26641526 -0.00640985 2.06253556 
H 2.97288152 -1.87763310 1.61448527 
H 2.48471804 -2.78880563 0.16864954 
H 1.75543003 -3.15474515 1.72914758 
O -1.89366732 2.00706737 -1.65977125 
O -0.74041890 2.36874737 0.93763664 
O -0.49597627 2.08874904 -1.34022169 
Vibrational frequencies (in cm-1) 
 30.2  39.9  65.2  70.7  85.1  98.8 141.9 173.9 197.3 218.3 224.6 232.2 247.4 255.4 
276.5 304.5 324.4 372.6 384.5 404.3 436.2 473.8 488.3 520.8 532.3 639.1 737.6 750.9 
851.8 895.1 944.1 972.3 978.0 989.7 1026.8 1042.2 1044.8 1053.4 1073.0 1098.4 1147.2 
1167.1 1179.5 1188.2 1205.8 1212.4 1233.5 1261.0 1271.0 1291.1 1296.8 1297.1 1300.8 
1304.6 1307.3 1314.5 1335.5 1351.4 1383.9 1396.2 1399.1 1403.4 1406.5 1524.8 2222.5 
2644.8 2654.4 2659.2 2666.2 2672.3 2674.9 2677.1 2681.3 2686.4 2731.5 2777.0 2779.1 
2781.5 2802.8 2859.2 2869.2  
 
 
name= MIN385 
energy (in kcal/mol)= 28.837437 
ZPE (in kcal/mol)= 140.631 
G (in kcal/mol)= 110.92 
Geometry 
C -3.29234417 0.36720413 0.59298126 
C -1.81699310 0.41224613 0.88315371 
C 1.19821067 1.37797741 0.36442827 
C 1.69493822 0.18434041 -0.33144233 
C 1.11508830 -1.12900218 0.21923166 
C 2.04491848 -2.28760789 -0.13978794 
C -0.99815934 -0.10751618 -0.14290433 
C -0.35134511 -1.38732835 -0.31463935 
C -1.00612316 -2.51482909 0.50140704 
C -0.37079821 -1.75980259 -1.80518049 
H -3.59872519 -0.50939956 0.01463098 
H -3.59523645 1.26672206 0.03231939 
H -3.86453368 0.37712781 1.53426494 
H 0.75767852 1.36482398 1.35765923 
H 2.81064593 0.17084794 -0.29262062 
H 1.48234938 0.28507842 -1.42949012 
H 1.04995466 -1.06192917 1.33502760 
H 1.62893006 -3.25622387 0.15979343 
H 3.01222104 -2.18396420 0.36980024 
H 2.24775645 -2.33413480 -1.21646150 
H -2.03647541 -2.69459265 0.17576009 
H -1.03188715 -2.28293713 1.57250927 
H -0.46676828 -3.46199655 0.38606998 
H 0.11131480 -2.72718069 -1.98259840 
H 0.14683207 -1.00647037 -2.41487347 
H -1.39614125 -1.82932060 -2.18557065 
O 1.74953133 2.69940758 -1.29556028 
O 1.23917631 2.56583252 -0.15216687 
O -1.36932124 1.00926113 1.85126199 
Vibrational frequencies (in cm-1) 
 -2.6  31.9  43.9  74.5  86.1 108.5 135.2 156.3 166.5 184.7 191.2 201.2 240.5 258.3 
308.3 318.0 382.5 399.4 407.2 460.8 490.4 528.3 564.8 597.0 731.7 752.0 809.8 845.3 
961.5 967.9 982.3 988.5 1023.0 1027.7 1043.1 1058.0 1074.8 1085.7 1133.3 1140.3 1168.0 
1173.2 1202.2 1213.6 1232.7 1246.3 1258.0 1260.3 1268.2 1286.5 1289.4 1293.5 1299.1 
1300.3 1303.4 1307.5 1315.6 1352.1 1371.9 1394.7 1401.7 1406.8 1521.4 1597.2 1771.9 
2617.9 2660.2 2666.1 2667.4 2670.3 2671.4 2673.3 2674.0 2676.2 2677.9 2688.9 2719.5 
2776.7 2777.8 2779.4 2780.4  
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name= MIN386 
energy (in kcal/mol)= 27.994346 
ZPE (in kcal/mol)= 141.828 
G (in kcal/mol)= 113.513 
Geometry 
C -2.42308155 -1.84543200 0.77451644 
C -1.28294992 -1.67122214 -0.19806436 
C 0.05297511 0.91842776 -1.26056901 
C 1.26986913 0.87255520 -0.44209368 
C 1.13784345 0.24982555 0.95578551 
C 1.10357674 -1.29405506 0.85930053 
C -0.01801542 -1.96804061 0.32649727 
C -0.05369897 0.80500183 1.76738217 
C -0.02687437 2.33752260 1.79727725 
C -0.01231544 0.27655478 3.20825582 
H -2.14504605 -1.68402724 1.81957265 
H -2.83490237 -2.86376322 0.68599401 
H -3.24351729 -1.15606727 0.52261919 
H -0.94942828 0.79583856 -0.88013993 
H 1.68438210 1.90938551 -0.35890958 
H 2.07057688 0.34155688 -1.02497457 
H 2.07293000 0.51887214 1.51639491 
H 1.33549105 -1.73809782 1.86901168 
H 2.00131482 -1.64687411 0.26488753 
H -1.00834666 0.47431985 1.29338639 
H 0.92295508 2.71876028 2.18840243 
H -0.82341016 2.73524565 2.43728281 
H -0.17257120 2.76849187 0.80030659 
H 0.93422585 0.52493786 3.70165862 
H -0.14069714 -0.80815706 3.25590515 
H -0.81225267 0.72156316 3.81282782 
O 1.21990061 1.27641340 -3.07531294 
O 0.09015446 1.10398401 -2.54391312 
O -1.49125313 -1.44216767 -1.38036096 
Vibrational frequencies (in cm-1) 
 16.0  30.7  63.7  72.6  86.3 104.0 125.3 154.2 167.3 171.4 192.9 207.1 243.9 315.5 
344.6 370.8 400.6 435.1 452.6 471.6 489.4 563.6 654.1 735.4 800.3 818.3 839.0 887.0 
945.0 979.5 983.7 1012.2 1025.5 1040.4 1049.2 1058.4 1079.8 1118.1 1151.7 1164.8 1173.0 
1184.6 1197.0 1210.1 1223.9 1245.7 1258.6 1260.9 1267.2 1270.4 1291.2 1294.6 1297.0 
1300.5 1303.8 1304.5 1311.7 1341.6 1380.0 1383.3 1402.0 1407.1 1593.8 1608.5 1783.4 
2590.7 2615.9 2661.8 2670.3 2672.8 2674.6 2677.1 2678.4 2680.9 2693.3 2702.2 2709.4 
2726.0 2777.5 2780.8 2782.7  
 
 
name= MIN387 
energy (in kcal/mol)= 29.506381 
ZPE (in kcal/mol)= 140.974 
G (in kcal/mol)= 113.008 
Geometry 
C -2.60873606 -1.87010016 -0.98315396 
C -1.14817688 -1.50144641 -0.94769605 
C 0.86887816 1.24353472 -0.96972394 
C 1.35439997 1.18105032 0.41234566 
C 1.18609828 -0.16192292 1.13277685 
C 1.95879026 -1.26536001 0.40216535 
C -0.58262583 -1.54357510 0.33448792 
C -0.31793790 -0.58872964 1.37884224 
C -1.29084231 0.59719024 1.38534348 
C -0.40923687 -1.30177183 2.74413199 
H -3.17443101 -1.10644489 -1.53918665 
H -3.06495323 -1.98885198 0.00448207 
H -2.74262238 -2.81703888 -1.53146023 
H 0.70906470 0.37469272 -1.60253895 
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H 0.88464478 2.00955377 1.00707668 
H 2.43919414 1.46536002 0.41934334 
H 1.63767708 -0.03950952 2.15296124 
H 3.03141258 -1.04162547 0.36353010 
H 1.63234327 -1.40048129 -0.64154104 
H 1.84825875 -2.23853961 0.89970977 
H -2.30854070 0.27331935 1.63336780 
H -1.33882092 1.10369485 0.41384985 
H -1.00452807 1.34839829 2.13171996 
H -0.17125169 -0.62047146 3.56768985 
H 0.27930925 -2.15458950 2.79517992 
H -1.41646039 -1.69453522 2.92158411 
O 0.76567257 3.43112292 -0.90981497 
O 0.60479831 2.36346001 -1.56527795 
O -0.50362238 -1.33949660 -1.97509938 
Vibrational frequencies (in cm-1) 
 11.9  51.2  60.3  89.2 100.3 105.8 141.3 177.2 187.6 191.7 218.8 229.9 245.8 258.7 
307.9 344.3 381.6 399.2 417.0 444.0 480.3 559.1 577.5 616.6 728.0 751.4 802.7 834.9 
957.3 968.7 982.3 993.4 1025.4 1031.0 1040.8 1047.4 1067.9 1089.0 1100.0 1137.5 1161.2 
1172.2 1202.2 1216.3 1234.0 1253.5 1257.9 1261.8 1269.2 1284.0 1290.3 1291.3 1297.1 
1303.0 1304.1 1306.4 1333.5 1375.3 1384.3 1396.9 1402.2 1406.8 1556.3 1594.4 1775.8 
2614.2 2644.4 2660.3 2665.4 2668.9 2670.4 2671.2 2673.9 2676.6 2677.6 2682.4 2713.8 
2773.1 2776.1 2778.6 2781.3  
 
 
name= MIN388 
energy (in kcal/mol)= 30.901711 
ZPE (in kcal/mol)= 140.425 
G (in kcal/mol)= 111.287 
Geometry 
C -1.91118879 -2.55874575 0.16374994 
C -0.40709740 -2.63473881 0.10527904 
C -0.42102725 2.59991718 0.04903370 
C 0.09991947 1.54311976 -0.82016346 
C 1.31996316 0.80119350 -0.24705084 
C 2.20491219 0.33568730 -1.40912241 
C 0.22295024 -1.40886514 -0.21198364 
C 0.87709039 -0.42024842 0.61881967 
C -0.03454909 0.03152537 1.77435265 
C 2.11997725 -1.12353115 1.21671471 
H -2.33463299 -2.58494885 -0.85304191 
H -2.28172079 -1.65612496 0.65881691 
H -2.31611249 -3.43359863 0.69620410 
H 0.09681117 2.97443158 0.91794236 
H 0.33837683 1.98544758 -1.82165670 
H -0.71458736 0.82062727 -1.09038152 
H 1.90882952 1.49197690 0.39957678 
H 2.47437585 1.16566402 -2.07044379 
H 1.68601594 -0.41981759 -2.01982734 
H 3.14048415 -0.11228563 -1.05995278 
H -0.27609568 -0.80039434 2.44776764 
H -0.98139809 0.44702780 1.41098525 
H 0.45708881 0.80137607 2.38050537 
H 2.73255218 -1.60799639 0.44487510 
H 1.83606096 -1.90560543 1.93303853 
H 2.75520456 -0.40223586 1.74203790 
O -2.22859229 2.83518107 -1.16779447 
O -1.55283458 3.19774435 -0.16696057 
O 0.18817327 -3.69724746 0.15698357 
Vibrational frequencies (in cm-1) 
-23.4  16.7  40.3  66.4  79.9  87.8 107.3 156.6 167.0 203.4 214.0 217.8 226.7 251.8 
298.2 353.4 361.3 415.4 431.4 444.4 456.0 503.3 565.1 582.4 724.6 751.1 787.1 877.0 
951.3 961.4 981.5 989.1 1018.0 1021.1 1042.3 1051.4 1059.7 1092.4 1121.7 1139.8 1167.7 
1176.8 1186.3 1211.3 1221.3 1247.5 1256.6 1260.0 1268.1 1284.1 1289.1 1295.0 1297.2 
1301.4 1303.9 1308.5 1319.7 1347.9 1373.4 1393.4 1395.9 1406.9 1521.0 1589.8 1783.7 
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2609.7 2660.8 2661.6 2662.2 2668.3 2670.3 2673.4 2675.9 2676.4 2698.4 2709.6 2732.7 
2774.3 2776.6 2777.6 2778.4  
 
 
name= MIN389 
energy (in kcal/mol)= 30.652958 
ZPE (in kcal/mol)= 146.042 
G (in kcal/mol)= 123.002 
Geometry 
C -2.30468704 -0.03349126 -0.26242183 
C -0.86885064 -0.02214827 -0.23420699 
C -0.09062411 1.32097146 -0.21888785 
C 1.29006364 1.26144195 0.46909504 
C 1.72763735 -0.18152391 0.72394662 
C 1.36028123 -1.03258909 -0.53344483 
C -0.04908813 -1.22401677 0.11384905 
C 0.62140149 -0.97131332 1.52704553 
C -0.18734515 -0.23059275 2.57101987 
C 1.16397163 -2.25981847 2.13411506 
H -2.89298006 0.85923591 -0.11473577 
H -2.87000045 -0.93356322 -0.09807270 
H -1.45860650 -0.75711898 -2.26323328 
H -0.72188628 2.13689119 0.18467600 
H 1.27055459 1.83197769 1.41463669 
H 2.03719917 1.77096915 -0.17609150 
H 2.74633517 -0.26720107 1.10214917 
H 1.93447729 -1.95341153 -0.64246577 
H 1.38191366 -0.50550222 -1.49126632 
H -0.54203844 -2.18590131 -0.02215397 
H -0.67392508 0.67260218 2.18755490 
H 0.44598089 0.07615532 3.41287019 
H -0.98745746 -0.86656129 2.97248780 
H 1.80094373 -2.04813105 3.00121842 
H 1.76567049 -2.83834016 1.42441449 
H 0.34984246 -2.91084704 2.47405711 
O -0.95426134 1.33763220 -2.35114536 
O 0.21389775 1.59959340 -1.59043516 
O -1.48337505 0.07048400 -1.64212393 
Vibrational frequencies (in cm-1) 
108.1 121.5 149.6 181.4 195.0 220.4 230.6 286.3 310.4 348.4 383.9 417.0 432.0 441.8 
471.3 477.1 557.6 586.7 623.0 697.9 725.1 761.0 801.7 810.7 854.1 888.3 917.1 935.8 
948.7 964.8 988.1 997.5 1008.1 1011.8 1017.5 1042.6 1073.4 1081.9 1090.4 1103.7 1108.3 
1163.0 1170.6 1177.9 1193.1 1199.4 1221.4 1231.5 1251.9 1262.0 1280.1 1287.0 1289.3 
1295.1 1300.1 1302.6 1314.5 1321.3 1326.6 1364.3 1373.6 1382.3 1406.0 1417.4 1548.7 
2658.9 2672.1 2675.9 2676.7 2680.4 2684.6 2685.9 2720.3 2739.2 2748.2 2752.1 2762.7 
2781.8 2783.5 2785.8 2898.9  
 
 
name= MIN390 
energy (in kcal/mol)= 34.441999 
ZPE (in kcal/mol)= 142.689 
G (in kcal/mol)= 114.456 
Geometry 
C -2.44507021 -0.16710649 0.08509250 
C -1.10850537 -0.17856751 0.07545513 
C -0.32906942 1.12110584 0.05090453 
C 1.12042790 1.00990537 -0.45778960 
C 2.09619259 1.02500293 0.67142497 
C 3.05253907 0.10862125 0.82029387 
C -0.34833592 -1.42660316 0.09505515 
C 0.20274238 -1.95500465 1.19599619 
C 0.11310651 -1.31024150 2.53874330 
C 0.97320798 -3.23301146 1.14805578 
H -3.04073098 -1.06607572 0.10737367 
H -2.23921111 1.24928784 -1.96145433 
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H -3.03857471 0.73261373 0.10160071 
H -0.35125668 1.57605476 1.08044924 
H 1.32676559 1.86568335 -1.13980372 
H 1.24217099 0.11241552 -1.09967150 
H 1.98428286 1.85767102 1.36606174 
H 3.77012114 0.12125018 1.62391404 
H 3.18972947 -0.72654882 0.15140523 
H -0.26397075 -1.90872119 -0.88098819 
H 0.95338584 -0.61149039 2.68179006 
H 0.14881491 -2.03914095 3.35769336 
H -0.81415195 -0.73227877 2.65947152 
H 0.47009457 -4.02010794 1.72785627 
H 1.97929355 -3.10401981 1.57284809 
H 1.09995551 -3.61554724 0.12651056 
O -1.27021805 1.63630608 -2.16624600 
O -1.02353194 2.08089228 -0.67769857 
O -0.59992488 0.67998336 -2.55110883 
Vibrational frequencies (in cm-1) 
 25.6  48.7  55.4  64.8  73.8 104.1 111.4 124.5 130.6 149.2 167.1 255.5 272.4 331.7 
345.3 363.0 401.6 417.3 457.9 495.7 512.2 579.0 611.3 655.8 677.5 768.1 874.3 916.3 
933.3 954.2 979.0 981.1 995.6 1017.0 1018.1 1024.7 1078.6 1080.9 1091.0 1108.9 1118.9 
1131.6 1148.9 1156.6 1223.3 1259.4 1268.6 1273.1 1278.6 1283.9 1287.2 1288.1 1309.7 
1333.0 1351.6 1359.7 1368.0 1391.3 1391.9 1398.6 1406.6 1420.3 1840.7 1849.8 1880.9 
2648.2 2655.7 2663.8 2671.9 2673.7 2676.8 2717.8 2721.9 2733.1 2734.6 2749.2 2757.8 
2776.6 2780.0 2787.5 2790.9  
 
 
name= MIN391 
energy (in kcal/mol)= 31.454411 
ZPE (in kcal/mol)= 145.878 
G (in kcal/mol)= 122.315 
Geometry 
C -2.37640384 -0.08157280 -0.03637596 
C -0.93914279 -0.06528768 -0.03881307 
C -0.19754160 1.29039851 -0.03723610 
C 1.34132106 1.16514211 -0.05992580 
C 1.80689716 -0.25780904 0.24640708 
C 1.09634400 -1.21409079 -0.76328500 
C -0.08898789 -1.26203873 0.25628281 
C 0.94678127 -0.90975376 1.40186255 
C 0.47380515 -0.02877386 2.54277964 
C 1.61151655 -2.16374445 1.95849732 
H -2.95681572 0.81786571 0.10845757 
H -2.93863823 -0.97554105 0.16112226 
H -1.59988663 -0.85782716 -2.02492306 
H -0.52994067 1.92481521 0.81544446 
H 1.79005134 1.88319829 0.64868865 
H 1.70650742 1.46975322 -1.06421931 
H 2.88860489 -0.35169783 0.34416229 
H 1.59823871 -2.16956636 -0.91833533 
H 0.87412299 -0.78383302 -1.74272131 
H -0.62653027 -2.20260633 0.36845807 
H -0.58573093 0.23822434 2.45243792 
H 1.05188496 0.90145769 2.60203679 
H 0.57743147 -0.52170542 3.51813140 
H 2.47706085 -1.90388569 2.58087748 
H 1.97122915 -2.83610097 1.17223910 
H 0.91450919 -2.73818739 2.57995816 
O -0.92530132 1.14565503 -2.22854902 
O -0.66292884 2.03599012 -1.16035666 
O -1.58507667 -0.00802029 -1.43586836 
Vibrational frequencies (in cm-1) 
 50.5  93.1 132.6 179.5 189.7 214.0 250.6 287.9 305.4 358.7 387.1 424.5 434.4 442.6 
458.0 510.9 569.8 581.5 623.7 707.9 722.8 752.3 794.8 815.2 851.4 888.9 914.8 935.3 
940.6 959.0 974.9 999.3 1016.0 1019.4 1021.2 1045.2 1058.9 1085.7 1088.8 1099.1 1111.6 
295 
 
1148.1 1173.4 1183.1 1186.9 1197.8 1220.5 1229.1 1253.5 1273.9 1277.9 1287.2 1294.3 
1297.5 1299.3 1300.6 1306.6 1312.4 1322.4 1362.8 1370.5 1376.6 1406.1 1424.9 1543.4 
2656.7 2666.9 2673.1 2675.6 2678.0 2682.0 2687.5 2721.0 2740.1 2747.7 2752.3 2763.3 
2779.3 2781.7 2786.1 2905.3  
 
 
name= MIN392 
energy (in kcal/mol)= 39.960646 
ZPE (in kcal/mol)= 138.661 
G (in kcal/mol)= 109.579 
Geometry 
C -2.72865240 0.30277107 -0.29331341 
C -1.22646815 0.27798369 0.08336126 
C 1.05520358 2.86506527 -0.05677637 
C 1.39130967 2.89345740 -1.34402282 
C 0.18800907 -2.33186858 0.98177018 
C 1.09194586 -3.12334034 1.55576802 
C -1.21866865 0.15767109 1.54344648 
C 0.48799855 -1.45846061 -0.20742851 
C 0.81147756 -2.30795078 -1.44692834 
C 1.59389301 -0.45223216 0.09554309 
H -3.11187209 1.32788291 -0.33571299 
H -3.33709197 -0.28992459 0.40187972 
H -2.85775432 -0.14772228 -1.29107926 
H 1.50719950 3.42838740 0.75993375 
H 2.18770523 3.50354788 -1.73520252 
H 0.89316186 2.31432005 -2.10575549 
H -0.84313914 -2.26664681 1.33910560 
H 2.11543089 -3.20903021 1.22840674 
H 0.87242933 -3.75112348 2.40465013 
H -1.16914792 1.06314396 2.12467922 
H 1.70422428 -2.91820234 -1.28472617 
H 0.97682008 -1.67106477 -2.32409902 
H -0.02400545 -2.97848781 -1.68521912 
H 1.40867993 0.08666836 1.03132200 
H 1.67119754 0.29503901 -0.70774541 
H 2.56749881 -0.94500416 0.18878549 
O -0.68242044 1.45585528 -0.51776610 
O 0.07398983 2.12099002 0.52015218 
O -0.71110388 -0.80703436 -0.63743983 
Vibrational frequencies (in cm-1) 
 -5.4  47.8  54.1  67.3  71.6 109.4 126.1 141.1 181.3 195.7 218.2 232.6 256.0 265.9 
274.5 299.4 341.6 347.3 402.3 451.2 487.9 505.3 534.6 606.2 613.7 620.3 658.2 838.7 
899.8 916.0 923.5 957.7 963.6 975.8 981.0 983.5 1009.2 1022.1 1032.8 1036.7 1057.2 
1073.0 1076.8 1088.1 1174.6 1209.1 1225.2 1244.6 1274.2 1277.0 1279.3 1284.2 1288.2 
1294.7 1297.1 1305.9 1346.1 1369.7 1378.2 1386.8 1390.1 1395.3 1402.5 1851.6 1854.8 
2656.4 2667.3 2670.7 2672.5 2677.1 2677.9 2683.8 2711.1 2714.0 2734.4 2742.3 2769.1 
2778.5 2781.9 2790.1 2793.7  
 
 
name= MIN393 
energy (in kcal/mol)= 32.994663 
ZPE (in kcal/mol)= 145.921 
G (in kcal/mol)= 122.815 
Geometry 
C -2.56941180 0.02756376 0.19035141 
C -1.09235454 -0.01589954 0.01388307 
C -0.36624426 1.36650784 -0.01534571 
C 1.15852832 1.15532408 -0.20152248 
C 1.52214338 -0.32008202 -0.07246784 
C 0.46013962 -1.22589151 -0.77770012 
C -0.31051616 -1.22589305 0.58601363 
C 1.00636771 -0.86962476 1.32727596 
C 0.91800595 0.07519088 2.50608048 
C 1.76638150 -2.12847280 1.73497135 
296 
 
H -3.03146080 0.76635607 -0.49046121 
H -2.83979147 0.32590291 1.21445791 
H -3.05239897 -0.93985932 0.00182155 
H -0.63198395 2.03376777 0.81791558 
H 1.73287795 1.76544862 0.51322500 
H 1.43802481 1.52506177 -1.21461847 
H 2.56355590 -0.53791726 -0.31374476 
H 0.76113314 -2.08328723 -1.33303198 
H -1.31907294 -0.99412323 -1.89640133 
H -0.89059972 -2.06185201 0.94572797 
H 0.64687178 -0.46217802 3.42442746 
H 0.16201388 0.85546354 2.37348512 
H 1.87949316 0.57121337 2.68763468 
H 1.87448120 -2.83529721 0.90422123 
H 1.25407435 -2.65871367 2.54595890 
H 2.77476110 -1.88088227 2.08662776 
O -0.67008649 1.05636051 -2.23042333 
O -0.88912196 1.98581705 -1.17800265 
O -0.63242687 -0.35793915 -1.42408008 
Vibrational frequencies (in cm-1) 
116.1 134.4 156.8 159.8 168.6 198.6 211.6 268.3 281.5 334.7 369.9 392.6 432.4 455.8 
498.5 520.2 555.7 598.0 616.8 692.3 749.9 774.4 834.0 863.9 893.0 901.8 944.5 963.3 
969.1 992.1 1001.1 1013.6 1015.8 1019.0 1033.1 1056.7 1073.8 1096.5 1113.2 1123.6 
1130.4 1131.3 1163.6 1179.2 1189.6 1192.9 1205.3 1216.9 1249.7 1260.9 1273.8 1281.3 
1282.5 1287.7 1294.7 1295.7 1299.9 1303.0 1324.5 1328.2 1363.7 1368.7 1395.1 1403.2 
1413.9 2655.0 2657.6 2671.9 2672.7 2677.3 2677.7 2680.9 2707.4 2740.3 2746.5 2763.5 
2771.1 2776.0 2782.1 2783.9 2878.5  
 
 
name= MIN394 
energy (in kcal/mol)= 40.285366 
ZPE (in kcal/mol)= 140.037 
G (in kcal/mol)= 111.737 
Geometry 
C -2.71277320 0.98083483 -0.23806006 
C -1.22206909 0.93680251 -0.22042552 
C -0.57521432 2.28855839 -0.17927128 
C -0.41968130 2.99146182 -1.48553474 
C 1.52880425 -1.56832607 0.90864740 
C 0.87213187 -0.17791666 0.78904930 
C -0.51771877 -0.25080585 0.25072539 
C 0.58023130 -2.54096134 1.49529932 
C 1.12522107 -3.73333812 2.14539378 
C 1.87419873 -2.12588483 -0.48478499 
H -3.10301552 1.60917098 -1.05140105 
H -3.09837416 1.39876480 0.70845135 
H -3.16711923 -0.01417692 -0.34725231 
H -0.03007081 4.01125509 -1.35578185 
H 0.29613027 2.44732429 -2.13480148 
H -1.36155281 3.05466957 -2.04329723 
H 2.47207155 -1.45239834 1.49454729 
H 1.50712012 0.47425147 0.14462110 
H 0.85496630 0.32158928 1.78289455 
H -1.09071928 -1.13111196 0.58148051 
H 0.66854897 -4.63216354 1.69230164 
H 0.78866458 -3.74668140 3.19811264 
H 2.21158409 -3.86820143 2.13799704 
H 0.97521109 -2.41799807 -1.04214891 
H 2.54154489 -2.98992981 -0.42441951 
H 2.36921020 -1.35613823 -1.09539539 
O 0.32312475 0.22705568 -1.95002588 
O -0.22301287 2.76856375 0.86803113 
O -0.67120934 -0.07332318 -1.28566211 
Vibrational frequencies (in cm-1) 
297 
 
 22.7  48.6  61.9  79.5  97.9 104.2 120.3 128.3 135.0 144.7 185.9 205.5 231.8 257.1 
285.8 304.8 352.6 369.1 407.7 473.7 532.5 593.2 615.3 630.2 656.8 716.0 825.9 873.2 
904.8 910.8 979.0 1010.6 1016.4 1024.2 1040.8 1057.7 1077.1 1093.8 1100.3 1136.0 1152.2 
1180.4 1204.5 1210.1 1221.1 1226.1 1245.7 1268.8 1269.9 1273.6 1278.7 1282.4 1285.2 
1289.0 1294.2 1301.6 1325.2 1357.0 1371.7 1378.6 1394.2 1400.6 1409.6 1503.1 1851.8 
2636.4 2642.6 2656.0 2660.2 2661.1 2669.2 2671.3 2677.0 2677.8 2691.8 2700.5 2728.9 
2770.1 2773.7 2775.6 2777.8  
 
 
name= MIN395 
energy (in kcal/mol)= 41.004937 
ZPE (in kcal/mol)= 141.482 
G (in kcal/mol)= 115.664 
Geometry 
C -2.16666567 0.11664987 -0.71706615 
C -0.66458935 0.07248247 -0.85545092 
C 0.07972404 1.53216349 -0.79915796 
C 2.31592031 -0.93361633 0.79035038 
C 1.37538242 -0.93577406 1.89834576 
C 1.47691119 -1.23521586 -0.46986477 
C -0.01180991 -1.06318834 -0.07290661 
C -0.02177691 -0.83615184 1.46888308 
C -0.17738179 0.64464793 1.95605460 
C -1.01835158 -1.72292638 2.18934511 
H -2.52021026 -0.05822946 0.29804165 
H -2.65104629 -0.59638091 -1.39247822 
H -2.51213353 1.13066503 -1.01163232 
H 1.12755658 1.44477344 -0.44854110 
H 2.83863053 0.05789406 0.67570004 
H 3.16751670 -1.63831110 0.91928593 
H 1.68229395 -0.98606167 2.94359787 
H 1.67108344 -2.24929713 -0.85244756 
H 1.73382156 -0.55551950 -1.31595084 
H -0.56277500 -2.00286605 -0.31014127 
H -0.42416158 0.72613698 3.01313814 
H -1.02799715 1.11294117 1.37229856 
H 0.62249949 1.35139606 1.68663357 
H -0.99005134 -1.61440953 3.27938399 
H -0.87477419 -2.78467200 1.95061124 
H -2.04840445 -1.47060868 1.87456104 
O 0.17091320 1.36466517 -2.29951497 
O -0.59025615 2.48367478 -0.34310835 
O -0.31389854 -0.00639325 -2.24410427 
Vibrational frequencies (in cm-1) 
-16.3  77.3  87.8 107.2 130.0 166.6 178.7 218.6 236.9 267.3 274.8 283.1 308.5 348.4 
366.5 433.7 472.6 488.4 576.6 604.9 630.4 652.6 728.0 749.5 812.2 855.8 878.5 909.8 
951.6 969.5 975.3 981.4 1005.8 1016.4 1022.8 1037.6 1056.1 1068.5 1083.3 1098.6 1130.5 
1153.0 1165.2 1168.8 1189.2 1217.3 1224.1 1228.4 1239.0 1250.9 1262.6 1276.6 1279.7 
1286.9 1288.1 1293.1 1297.2 1318.3 1335.6 1355.8 1373.6 1380.3 1400.0 1426.1 1603.5 
2486.2 2575.8 2585.5 2628.8 2648.5 2649.9 2658.5 2671.6 2689.3 2689.8 2697.6 2700.6 
2734.3 2747.0 2774.0 2775.7  
 
 
name= MIN396 
energy (in kcal/mol)= 39.611897 
ZPE (in kcal/mol)= 143.951 
G (in kcal/mol)= 118.769 
Geometry 
C -1.93424637 -0.31497916 -1.07799554 
C -0.42208181 -0.44754673 -0.92929921 
C 0.29803367 0.93573303 -0.97573047 
C 1.52176796 1.04657549 -0.07421458 
C 1.48474662 0.39948453 1.23669831 
C 0.39185812 -0.56117819 1.50188283 
C -0.01786828 -1.34038522 0.24400667 
298 
 
C -0.76806651 0.24552728 2.14736182 
C -1.85504868 -0.69152485 2.68116661 
C -0.22649202 1.11418600 3.29002386 
H -2.19466866 0.33525876 -1.92531353 
H -2.39516070 -1.29138535 -1.28539829 
H -2.40369786 0.08888534 -0.17572033 
H -0.40200696 1.78343550 -0.83616180 
H 1.80609031 2.11612791 0.05876210 
H 2.41676949 0.61854606 -0.60365373 
H -1.21530661 0.91170058 1.37117604 
H 0.83207292 -1.98414256 -0.07228898 
H 0.75643510 -1.30160548 2.26296674 
H -0.83174417 -2.05116998 0.48355344 
H -1.46153581 -1.37318431 3.44332245 
H -2.29247635 -1.30306442 1.88437440 
H -2.67111142 -0.12337388 3.14310844 
H 0.51416094 1.84314346 2.93598172 
H 0.27186194 0.50525248 4.05352246 
H -1.02970148 1.67225964 3.78134927 
O 1.05833914 -0.29838523 -2.66931427 
O 0.69895007 1.03048652 -2.34328101 
O 0.00018794 -1.09477787 -2.14607262 
Vibrational frequencies (in cm-1) 
 46.3  57.5  95.0 105.5 155.2 162.2 179.6 208.3 228.0 276.8 292.0 345.2 356.2 376.8 
399.8 431.6 461.6 498.2 522.4 634.7 710.8 732.6 776.7 848.9 868.5 908.2 915.1 967.6 
974.6 975.4 980.5 990.3 1009.4 1014.8 1064.4 1095.9 1110.0 1137.9 1141.9 1158.2 1165.1 
1177.8 1196.3 1207.7 1216.7 1240.0 1253.0 1267.1 1278.0 1283.2 1288.3 1289.6 1291.4 
1295.2 1297.6 1299.6 1302.9 1307.9 1319.7 1330.4 1361.4 1390.5 1396.0 1403.0 1409.4 
2629.4 2653.5 2666.3 2666.8 2672.7 2674.4 2675.8 2679.2 2689.5 2693.5 2708.6 2726.0 
2737.4 2778.0 2779.4 2781.7  
 
 
name= MIN397 
energy (in kcal/mol)= 40.409095 
ZPE (in kcal/mol)= 143.762 
G (in kcal/mol)= 118.174 
Geometry 
C -1.96556424 -0.59404515 -0.66087854 
C -0.44632359 -0.58290537 -0.66792176 
C 0.14299600 0.86713706 -0.66052228 
C 1.14849350 1.09592996 0.46315072 
C 0.55758494 0.66909484 1.81298323 
C 0.08729651 -0.80848953 1.78732569 
C 0.22103449 -1.45934834 0.40434844 
C -0.54594476 1.46651868 2.37193780 
C -0.79733960 2.83923940 1.94560591 
C -0.36068459 -2.87396098 0.42224297 
H -2.37592263 0.08135987 -1.42360628 
H -2.36174728 -0.29394833 0.31640405 
H -2.35856570 -1.59500683 -0.88666053 
H -0.64617114 1.64523013 -0.67841938 
H 1.46153701 2.15653282 0.48584168 
H 2.07986800 0.53131502 0.25288724 
H 1.37656070 0.75551349 2.58779868 
H -0.96534599 -0.87140525 2.13437243 
H 0.66326521 -1.39415895 2.52669312 
H 1.30819891 -1.54027326 0.14044961 
H -0.94261025 3.47466446 2.83899428 
H -0.05715918 3.32757197 1.30278037 
H -1.77037763 2.86987818 1.41984103 
H 0.22584348 -3.53361851 1.07174693 
H -0.35231955 -3.31334739 -0.58421905 
H -1.39353285 -2.89240247 0.78548145 
O 1.09339031 -0.34859781 -2.29874554 
O 0.78594289 0.99149602 -1.92650798 
299 
 
O -0.07257203 -1.07531827 -1.96732919 
Vibrational frequencies (in cm-1) 
 26.0  59.1  92.9 111.1 123.3 155.5 188.0 208.5 232.9 269.6 286.4 307.7 352.2 372.7 
415.8 447.4 481.9 504.2 512.1 628.6 668.4 720.6 807.2 830.3 860.2 887.8 910.5 947.7 
955.3 971.3 985.0 1005.5 1031.4 1050.2 1066.6 1080.5 1121.4 1135.0 1138.9 1161.1 1169.4 
1183.3 1196.5 1213.7 1216.9 1222.7 1228.4 1247.3 1264.9 1266.0 1283.5 1286.7 1291.9 
1293.3 1300.0 1305.1 1324.3 1327.1 1336.0 1344.7 1365.7 1378.9 1396.4 1405.2 1414.8 
2649.9 2654.0 2656.2 2664.7 2669.1 2671.2 2674.4 2675.1 2675.9 2691.8 2698.4 2740.0 
2742.0 2767.2 2778.8 2780.4  
 
 
name= MIN398 
energy (in kcal/mol)= 41.716151 
ZPE (in kcal/mol)= 142.877 
G (in kcal/mol)= 118.321 
Geometry 
C -2.24700572 -0.15143096 -0.72940604 
C -0.72083172 -0.16124209 -0.65274891 
C -0.12046415 1.28147364 -0.66140423 
C 1.05717414 1.50665693 0.28007344 
C 1.06209416 0.81973802 1.57006864 
C 1.03811961 -1.84257359 -0.01396417 
C -0.20051158 -1.08182415 0.47205556 
C 0.10061686 -0.28839428 1.77161690 
C -1.16647021 0.38749874 2.33985956 
C 0.66039267 -1.22861327 2.85265172 
H -2.59890886 0.51390647 -1.53068601 
H -2.71126862 0.16564768 0.20806381 
H -2.63197510 -1.15337140 -0.96817818 
H -0.90189065 2.05857949 -0.53282211 
H 1.20619254 2.59848863 0.45194759 
H 2.01202324 1.20919513 -0.23295048 
H 1.86574387 -1.16610924 -0.25169998 
H 1.39217901 -2.56215689 0.73184837 
H 0.81911310 -2.41480611 -0.92666229 
H -0.99303918 -1.83463849 0.70670903 
H -1.57077740 1.15097757 1.66872266 
H -0.95152532 0.87799384 3.29904777 
H -1.94933192 -0.35648980 2.52397268 
H 0.77346762 -0.69936164 3.80737327 
H 1.65691958 -1.60025359 2.58873349 
H 0.00482818 -2.08844403 3.01673049 
O 0.71514690 0.14409178 -2.39468740 
O 0.31225786 1.44877489 -2.01223742 
O -0.33701492 -0.68853927 -1.93713728 
Vibrational frequencies (in cm-1) 
 58.9  97.4 125.8 139.8 157.5 168.4 190.7 228.1 232.2 254.2 282.6 293.7 342.7 365.3 
372.8 413.5 456.0 462.8 507.4 545.8 632.0 672.5 720.1 761.6 834.0 867.3 892.6 911.4 
950.8 971.9 975.5 989.2 1005.8 1021.6 1056.7 1067.9 1085.3 1122.2 1130.4 1135.4 1155.3 
1158.9 1170.0 1197.6 1208.2 1215.8 1230.1 1255.4 1272.9 1280.1 1283.0 1290.6 1292.2 
1292.7 1300.9 1304.5 1308.4 1310.3 1325.9 1342.2 1388.5 1394.8 1399.3 1407.4 1418.8 
2629.1 2666.1 2666.1 2668.1 2672.7 2673.8 2674.4 2676.7 2682.7 2689.3 2699.1 2725.6 
2776.0 2779.3 2779.8 2780.8  
 
 
name= MIN399 
energy (in kcal/mol)= 42.287302 
ZPE (in kcal/mol)= 142.961 
G (in kcal/mol)= 116.887 
Geometry 
C -2.17683572 -0.10773127 -0.76305069 
C -0.64994284 0.04129541 -0.74848814 
C -0.26652493 1.55364013 -0.90062475 
C 0.86710615 2.11758658 -0.06896838 
C 0.92226982 -1.37416124 2.36787964 
300 
 
C 1.18920490 -0.55065560 1.11477946 
C -0.08779971 -0.83783400 0.34641183 
C -0.13045166 -0.41936712 1.80943782 
C -0.99800076 0.53037777 2.51205161 
C 0.77327623 -2.86868563 2.35289129 
H -2.62223851 0.44117124 -1.60345003 
H -2.62261045 0.25447497 0.16884576 
H -2.47249951 -1.15792018 -0.88482257 
H -1.16945288 2.20075417 -0.82555244 
H 0.69553003 2.01228258 1.00755378 
H 1.00171830 3.18845029 -0.27735088 
H 1.44075489 -1.02698695 3.27483604 
H 2.06026530 -0.02484386 0.83478824 
H 1.82210322 1.63271942 -0.31626625 
H -0.29249017 -1.89435468 0.09626717 
H -1.95972697 0.05612827 2.77385723 
H -1.23187140 1.41896891 1.90667428 
H -0.54967764 0.88142874 3.45402626 
H 0.39645807 -3.23703103 3.31637540 
H 1.74153331 -3.35447819 2.16553922 
H 0.07910124 -3.22415021 1.58165693 
O 0.69031613 0.39134885 -2.55587844 
O 0.09544119 1.64506190 -2.28438535 
O -0.21999606 -0.54175946 -1.99763563 
Vibrational frequencies (in cm-1) 
 29.1  63.4  68.5 116.9 124.2 144.5 155.9 191.5 231.3 233.7 243.5 262.5 315.6 327.5 
355.3 421.5 446.2 481.3 495.2 591.0 684.4 697.3 747.6 781.2 786.6 858.2 870.1 920.6 
965.6 974.4 984.7 986.4 1004.8 1013.3 1021.4 1067.1 1079.2 1087.1 1101.6 1109.5 1144.8 
1155.0 1155.6 1178.0 1185.8 1212.9 1264.5 1279.4 1281.0 1283.6 1285.9 1289.4 1290.5 
1290.7 1293.1 1303.5 1316.4 1343.9 1351.6 1386.5 1387.9 1394.0 1403.1 1407.0 1647.9 
2661.3 2666.4 2669.3 2670.6 2671.9 2674.4 2675.6 2678.3 2685.9 2718.1 2742.3 2776.4 
2779.0 2780.1 2780.5 2801.0  
 
 
name= MIN400 
energy (in kcal/mol)= 41.663676 
ZPE (in kcal/mol)= 143.947 
G (in kcal/mol)= 119.122 
Geometry 
C -2.06276096 -0.18315935 -0.56516102 
C -0.54115232 -0.09655872 -0.53579917 
C -0.06452568 1.38822841 -0.48020070 
C 1.17295872 1.67952559 0.36115018 
C 2.06330739 0.57661473 0.72371332 
C 1.65664803 -0.79737938 0.44677152 
C 0.14357877 -1.08590923 0.41927103 
C -0.39966734 -1.19988943 1.86532718 
C -0.67755757 0.14135741 2.54613288 
C -1.64623891 -2.09355775 1.93294736 
H -2.46988108 0.40642687 -1.40067289 
H -2.51733673 0.18323967 0.36089891 
H -2.39799350 -1.21746883 -0.72145918 
H -0.89614122 2.08441686 -0.24357870 
H 0.90184146 2.21280802 1.30205572 
H 1.80078502 2.43708668 -0.18102063 
H 0.40039806 -1.71739850 2.46245873 
H 2.16571869 -1.48534720 1.15756079 
H 2.10649481 -1.06063299 -0.54685351 
H 0.00735840 -2.10175345 -0.04732826 
H -1.35156188 0.77278577 1.96040410 
H 0.24981789 0.69920590 2.71710091 
H -1.14566504 -0.00852976 3.52713444 
H -1.85376642 -2.39314034 2.96714828 
H -1.51960875 -3.01224320 1.34972205 
H -2.54246335 -1.58725181 1.56281862 
301 
 
O 0.74825348 0.45799706 -2.34596681 
O 0.23060350 1.67764503 -1.85058602 
O -0.15643209 -0.52372588 -1.86662642 
Vibrational frequencies (in cm-1) 
 41.8  62.7 115.7 134.5 154.7 188.6 205.7 220.7 237.0 252.2 286.9 309.5 332.3 364.0 
427.3 451.8 478.0 535.1 555.1 678.8 693.9 711.0 802.8 824.5 842.6 885.7 922.6 939.9 
959.5 973.7 980.3 991.8 1008.1 1015.2 1040.9 1075.3 1111.7 1121.5 1136.6 1151.2 1172.8 
1176.9 1184.2 1198.5 1218.1 1242.7 1247.7 1256.4 1263.0 1273.6 1285.2 1287.4 1294.4 
1298.8 1302.6 1306.0 1311.8 1313.9 1339.7 1359.2 1376.1 1391.4 1403.6 1409.6 1412.4 
2633.0 2638.4 2664.2 2666.2 2671.2 2672.6 2674.5 2675.0 2678.3 2687.1 2694.0 2725.1 
2727.4 2775.7 2779.7 2782.5  
 
 
name= MIN401 
energy (in kcal/mol)= 42.247209 
ZPE (in kcal/mol)= 143.96 
G (in kcal/mol)= 118.836 
Geometry 
C -2.18151702 -0.04727334 -0.63335187 
C -0.66012308 -0.07438968 -0.53957741 
C -0.02966938 1.34314459 -0.68285452 
C 1.31014923 1.53381769 0.02603073 
C 2.11980049 0.33898999 0.30802123 
C 1.45511844 -0.96168884 0.36976526 
C -0.07024359 -0.91984558 0.60257233 
C -0.33845122 -0.42827987 2.04790128 
C -1.79819809 -0.07016085 2.33682331 
C 0.08714979 -1.52488039 3.03995054 
H -2.49316140 0.15340672 -1.67257416 
H -2.63656769 0.72605173 -0.00856199 
H -2.62142583 -1.01277197 -0.35533867 
H -0.74499392 2.15924549 -0.46418865 
H 1.18468094 2.08055850 0.98841559 
H 1.93740734 2.22829422 -0.58998679 
H 0.28430924 0.47952746 2.23547414 
H 1.95414309 -1.59990659 1.13076661 
H 1.68411389 -1.48776014 -0.59350453 
H -0.48852917 -1.95136025 0.50307366 
H -2.09257746 0.86423591 1.84863151 
H -1.96066819 0.07457732 3.41241556 
H -2.48211231 -0.86200341 2.01253262 
H -0.05072362 -1.19394249 4.07526129 
H 1.14297723 -1.79300496 2.92824869 
H -0.50433351 -2.43709978 2.90502452 
O 0.62134031 0.13763395 -2.44068266 
O 0.18064587 1.43396467 -2.09459017 
O -0.27602293 -0.74209725 -1.76709970 
Vibrational frequencies (in cm-1) 
 18.9  60.5 118.0 154.0 164.1 174.4 213.3 240.6 251.6 263.7 317.9 327.7 341.6 372.7 
415.0 463.0 474.7 518.1 539.7 681.2 692.4 714.1 813.0 840.6 862.9 896.8 923.2 937.7 
961.5 973.2 980.0 990.5 1008.1 1014.9 1034.3 1066.9 1098.6 1120.7 1131.4 1146.2 1157.8 
1171.4 1183.8 1202.4 1226.1 1233.5 1244.6 1253.3 1263.5 1268.7 1276.1 1282.3 1286.9 
1296.2 1299.9 1308.0 1312.0 1322.9 1326.1 1338.2 1355.2 1384.9 1392.7 1402.3 1407.9 
2633.9 2640.8 2660.8 2669.1 2670.7 2672.7 2674.7 2676.8 2691.5 2694.6 2710.7 2726.2 
2728.4 2775.8 2779.2 2780.9  
 
 
name= MIN402 
energy (in kcal/mol)= 42.50524 
ZPE (in kcal/mol)= 144.063 
G (in kcal/mol)= 119.14 
Geometry 
C -2.43011591 -0.13362252 -0.73029723 
C -0.91155215 -0.21357349 -0.63086924 
C -0.21578647 1.17862885 -0.60560271 
302 
 
C 0.79376346 1.37868032 0.51777742 
C 1.74227610 0.19242255 0.77777303 
C 1.12789832 -1.18029247 0.44643761 
C -0.41701749 -1.17537154 0.45636731 
C -0.80462838 -1.05622033 1.86599491 
C -1.63799026 0.01903623 2.39664252 
C 2.18613138 0.22277940 2.24770013 
H -2.73336625 0.39040432 -1.64971387 
H -2.87897554 0.39261935 0.11629067 
H -2.87876135 -1.13444604 -0.77804366 
H -0.95339949 2.01222670 -0.62292809 
H 0.24654572 1.62971325 1.44777376 
H 1.40602370 2.27601115 0.28551049 
H 2.64455638 0.32406920 0.12941100 
H 1.49913369 -1.94891418 1.15380946 
H 1.47264581 -1.51024415 -0.55426400 
H -0.75739370 -2.21263803 0.15134668 
H -1.82492533 0.89280353 1.76483364 
H -1.20118141 0.37687944 3.34742947 
H -2.61696767 -0.41080833 2.68216135 
H 2.56117536 1.20895221 2.53761424 
H 2.98646999 -0.50124644 2.43671863 
H 1.35575228 -0.03430352 2.91866127 
O 0.66040346 -0.06198222 -2.26840799 
O 0.41384023 1.28043743 -1.88234127 
O -0.52373562 -0.75220365 -1.91330435 
Vibrational frequencies (in cm-1) 
 46.2  69.6 100.8 128.0 142.9 163.8 193.0 197.7 243.3 260.7 299.9 304.1 340.5 389.2 
408.5 435.8 464.3 525.9 558.2 659.4 694.0 721.6 818.7 872.1 879.8 881.8 912.9 919.3 
931.8 964.0 986.8 990.0 1009.3 1046.1 1055.8 1062.9 1100.5 1125.8 1131.2 1160.0 1180.6 
1188.2 1205.0 1216.8 1225.2 1234.5 1245.8 1268.8 1274.1 1282.7 1284.3 1286.2 1291.5 
1298.4 1299.8 1305.6 1314.3 1318.1 1340.2 1362.0 1373.0 1394.2 1395.9 1409.3 1414.5 
2653.5 2654.3 2656.8 2664.2 2665.8 2667.3 2669.1 2675.5 2680.2 2680.8 2703.1 2735.9 
2737.3 2766.2 2779.1 2779.7  
 
 
name= MIN403 
energy (in kcal/mol)= 42.648193 
ZPE (in kcal/mol)= 144.008 
G (in kcal/mol)= 118.683 
Geometry 
C -2.17885929 -0.07283761 -0.58582962 
C -0.65508604 -0.06618869 -0.53306247 
C -0.04832470 1.36622070 -0.61834329 
C 1.26022534 1.55747667 0.14527379 
C 2.12465048 0.37849575 0.31859329 
C 1.50244955 -0.94669088 0.30322146 
C -0.02209464 -0.96186895 0.54489887 
C -0.26896738 -0.60385962 2.03530362 
C -1.57621962 0.12819707 2.33823319 
C -0.22523907 -1.89892346 2.86380908 
H -2.52292743 0.09329429 -1.62123338 
H -2.63421855 0.70924384 0.02765976 
H -2.59167301 -1.03768672 -0.26724374 
H -0.78473474 2.16407982 -0.39972397 
H 1.07589990 1.97986299 1.15991891 
H 1.85820867 2.35012014 -0.37021572 
H 0.56653005 0.05655788 2.38093645 
H 2.02054797 -1.60768029 1.03157015 
H 1.74596095 -1.40988787 -0.68656796 
H -0.41161043 -1.99548125 0.36543769 
H -1.62295369 1.09976715 1.83682351 
H -1.67037760 0.32125915 3.41490340 
H -2.45176552 -0.46092498 2.04402580 
H -0.28127120 -1.68408185 3.93649263 
303 
 
H 0.70021877 -2.45861714 2.69223223 
H -1.06426869 -2.56011153 2.61918128 
O 0.64266702 0.22385221 -2.40698507 
O 0.20902989 1.51150637 -2.01753515 
O -0.29216853 -0.66267241 -1.80418810 
Vibrational frequencies (in cm-1) 
 15.1  61.0 113.4 137.7 154.5 172.6 220.0 246.6 251.0 272.3 306.2 324.3 338.7 365.6 
414.1 462.6 479.5 517.1 545.4 682.8 692.3 713.9 814.3 841.3 859.3 890.0 919.7 938.0 
963.0 971.3 979.6 991.4 1008.1 1015.4 1031.7 1061.8 1103.6 1117.3 1132.9 1142.4 1157.0 
1172.9 1184.7 1202.1 1233.2 1237.5 1247.4 1255.9 1261.3 1266.4 1278.7 1283.2 1288.2 
1298.6 1301.6 1307.6 1310.0 1330.2 1350.3 1350.6 1365.3 1380.5 1396.9 1404.6 1408.5 
2639.5 2643.9 2660.4 2667.2 2672.6 2674.5 2676.6 2678.5 2687.1 2692.8 2703.5 2729.1 
2730.5 2776.7 2779.7 2781.6  
 
 
name= MIN404 
energy (in kcal/mol)= 43.315704 
ZPE (in kcal/mol)= 143.878 
G (in kcal/mol)= 118.6 
Geometry 
C -2.01605088 -0.89088500 -0.74802995 
C -0.55209710 -0.57178501 -1.03502421 
C -0.17351688 0.91468971 -0.74345395 
C 1.00858646 1.06554892 0.21028086 
C 0.99048671 0.04505676 1.35799001 
C 1.07548219 -1.36634578 0.74507078 
C 0.28160859 -1.64065902 -0.44145621 
C -0.24399389 0.16385275 2.28395736 
C -0.54471126 1.61690723 2.66618511 
C -0.01205310 -0.64728378 3.56794505 
H -2.67572807 -0.28403896 -1.38625443 
H -2.28623219 -0.69887567 0.29600119 
H -2.24291012 -1.94498165 -0.96957234 
H -1.04839829 1.51838045 -0.42871131 
H 1.04241268 2.09742770 0.60907570 
H 1.95319228 0.95440157 -0.36427597 
H 1.90013662 0.22242826 1.98336970 
H 0.85601726 -2.14954291 1.50869584 
H 2.13696985 -1.59431673 0.46401258 
H -1.13226393 -0.25440407 1.75286954 
H -1.34234958 1.66753998 3.41756375 
H -0.87964910 2.20493413 1.80536143 
H 0.33456495 2.11312562 3.09084966 
H 0.83513789 -0.25474463 4.14151274 
H 0.19096731 -1.70209374 3.35794523 
H -0.89155799 -0.61225369 4.22077863 
O 0.56169910 0.30660997 -2.78214643 
O 0.17367576 1.44915050 -2.01935652 
O -0.41275062 -0.66164734 -2.47167340 
Vibrational frequencies (in cm-1) 
 48.2  61.1  83.6 105.4 111.0 156.5 184.5 213.5 255.3 281.3 308.4 341.4 346.1 384.9 
416.8 443.5 453.8 494.0 537.2 627.0 710.3 737.6 778.3 813.4 850.1 879.8 909.7 953.7 
968.1 978.5 980.3 999.7 1009.9 1042.2 1053.1 1095.7 1112.7 1131.6 1153.1 1167.5 1177.8 
1186.9 1195.2 1197.3 1211.4 1227.8 1249.5 1254.2 1273.8 1276.3 1282.2 1285.5 1293.6 
1299.1 1300.1 1303.6 1306.2 1315.2 1325.0 1333.2 1377.4 1386.3 1401.1 1404.7 1410.3 
2629.6 2655.1 2660.9 2663.4 2671.7 2672.9 2676.2 2677.1 2689.9 2690.6 2706.8 2721.8 
2741.2 2772.2 2780.0 2781.9  
 
 
name= MIN405 
energy (in kcal/mol)= 43.198094 
ZPE (in kcal/mol)= 144.004 
G (in kcal/mol)= 118.865 
Geometry 
C -1.87222502 -0.85000031 -1.08033365 
304 
 
C -0.35076837 -0.83034470 -0.95663058 
C 0.26687156 0.60415648 -0.96529636 
C 1.17536337 0.86213037 0.23477277 
C 0.55863442 0.34786161 1.54706199 
C 0.42142341 -1.18227905 1.43229142 
C 0.01341437 -1.73847746 0.15247119 
C -0.78183977 1.05142640 1.86881433 
C -0.55786363 2.55495198 2.07950346 
C -1.43640928 0.46720681 3.12762248 
H -2.19815371 -0.29516647 -1.97138098 
H -2.36613295 -0.41490814 -0.20504571 
H -2.24055932 -1.88160944 -1.19665892 
H -0.49671997 1.39691560 -1.09470229 
H 1.40946507 1.94071729 0.30746015 
H 2.15551290 0.36947534 0.06473165 
H 1.26669286 0.57618252 2.38113292 
H -0.24946397 -1.59214341 2.22391264 
H 1.40257524 -1.66423095 1.68291952 
H -1.48124445 0.91160712 1.01111353 
H -1.49492948 3.06086757 2.33977939 
H -0.17084694 3.04053674 1.17740815 
H 0.15208820 2.74534273 2.89190327 
H -0.74257518 0.45413733 3.97459940 
H -1.79356255 -0.55523447 2.96710988 
H -2.30717589 1.06183545 3.42949295 
O 1.34582398 -0.71090900 -2.43406948 
O 1.02763531 0.65481894 -2.16858259 
O 0.14172417 -1.40095535 -2.18907064 
Vibrational frequencies (in cm-1) 
 39.7  71.0  86.7 116.1 126.9 167.7 186.5 213.7 262.4 283.0 310.4 344.9 351.4 385.5 
427.1 439.7 452.3 482.6 539.2 627.2 712.7 736.8 777.7 816.0 853.1 883.1 911.1 956.0 
970.4 978.4 982.9 1000.8 1012.3 1043.1 1053.9 1091.9 1117.3 1131.9 1158.2 1168.0 1177.0 
1180.7 1194.5 1195.8 1210.1 1232.7 1246.3 1253.8 1274.7 1279.8 1282.9 1285.4 1293.6 
1297.0 1299.5 1302.6 1306.1 1312.9 1322.5 1337.8 1368.4 1386.1 1399.7 1405.1 1411.6 
2627.7 2656.6 2663.5 2667.5 2671.5 2672.7 2675.9 2677.3 2691.4 2691.5 2710.2 2722.2 
2742.4 2773.6 2779.9 2781.8  
 
 
name= MIN406 
energy (in kcal/mol)= 46.653116 
ZPE (in kcal/mol)= 141.143 
G (in kcal/mol)= 114.374 
Geometry 
C -2.61249749 -1.69966764 -1.01480380 
C -1.13393536 -1.48931988 -1.16707429 
C 0.39631033 1.23537293 -1.24240215 
C 1.26124725 0.16227823 -0.73332317 
C 0.68124534 -0.63001064 0.46468383 
C 1.76485253 -1.28354500 1.24025577 
C -0.26309327 -1.77172133 0.02637974 
C 0.04965394 0.32460836 1.53731700 
C -1.41772568 0.65526958 1.26396733 
C 0.17478077 -0.28779001 2.94091418 
H -3.04557693 -1.02205276 -0.26794537 
H -2.84349810 -2.72638318 -0.70387403 
H -3.13924391 -1.51923345 -1.96519839 
H -0.36411847 1.07277614 -1.99918582 
H 2.23850138 0.62037986 -0.42630942 
H 1.50341064 -0.55550301 -1.55364878 
H 0.63913991 1.28284600 1.51525629 
H 0.35626387 -2.66899785 -0.21838866 
H 2.69270281 -0.73792997 1.32848524 
H -0.23530551 -1.30454779 2.98238731 
H -2.07778222 -0.18150098 1.51692022 
H -1.59353608 0.92130995 0.21763958 
305 
 
H -1.73709992 1.51208852 1.87379219 
H -0.36812395 0.31389537 3.68028737 
H -0.86530577 -2.08640034 0.90290072 
H 1.21514109 -0.33535687 3.29252294 
O 1.35109366 2.78908964 -0.01350664 
O 0.49224031 2.47633103 -0.88761595 
O -0.67261180 -1.15497380 -2.23231155 
Vibrational frequencies (in cm-1) 
 19.0  71.3  94.8  96.0 105.3 116.3 172.7 181.0 204.7 208.3 223.9 265.5 291.3 298.4 
332.7 348.0 389.0 429.6 442.8 494.0 521.6 524.4 561.0 616.7 717.1 769.0 841.5 897.5 
923.3 964.8 978.1 982.5 996.8 1014.1 1026.5 1039.5 1055.7 1074.6 1099.3 1147.3 1148.6 
1180.8 1197.1 1218.8 1233.6 1240.7 1258.1 1263.5 1272.6 1273.5 1285.9 1291.9 1297.4 
1300.8 1306.7 1310.1 1315.6 1328.6 1369.3 1376.7 1382.2 1407.3 1409.9 1599.1 1847.3 
2627.3 2644.7 2648.1 2659.4 2661.1 2667.8 2669.7 2671.6 2676.4 2682.8 2695.7 2709.9 
2732.4 2773.8 2778.6 2780.3  
 
 
name= MIN407 
energy (in kcal/mol)= 43.047714 
ZPE (in kcal/mol)= 144.77 
G (in kcal/mol)= 118.461 
Geometry 
C -3.19868924 -0.47834853 -0.57734761 
C -1.67699559 -0.53827465 -0.56405044 
C -1.01140065 0.87214888 -0.52012345 
C 0.01602425 1.00707867 0.59805871 
C 1.04584153 -0.13031994 0.55251129 
C 0.38160258 -1.53024163 0.51416798 
C -1.14644777 -1.46752411 0.52631686 
C 2.08056893 -0.17514892 1.59119895 
C 3.49341250 1.71890327 1.96800814 
C 2.28829863 0.94458486 2.52342041 
H -3.59614061 -0.06915519 0.35725025 
H -3.63502485 -1.47576282 -0.71906349 
H -3.56426103 0.14444098 -1.40624457 
H -1.75408580 1.69714453 -0.49755317 
H -0.49671327 1.02543579 1.57774898 
H 0.53577553 1.98163977 0.50245949 
H 1.62680662 -0.00963437 -0.41509499 
H 0.73685904 -2.14802471 1.36365906 
H 0.72250445 -2.06509881 -0.39485397 
H -1.55787878 -2.48608952 0.37977910 
H 4.35918613 1.05702414 1.82493524 
H 3.79637111 2.51363155 2.65897606 
H 3.26426476 2.18543173 1.00313363 
H -1.51129926 -1.13427734 1.51629190 
H 1.43420279 1.62412055 2.68620407 
H 2.53785105 0.53187599 3.52621667 
O -0.14237009 -0.32984455 -2.21586837 
O -0.39521125 1.00642886 -1.79882297 
O -1.31517371 -1.03950516 -1.86069855 
Vibrational frequencies (in cm-1) 
 16.6  32.0  63.9 111.5 147.2 158.0 160.6 200.1 230.2 262.8 279.2 314.7 378.5 416.6 
452.4 463.5 505.1 549.5 584.1 678.0 715.6 796.0 842.2 870.1 890.7 924.4 936.4 960.8 
966.4 988.4 1003.9 1007.3 1037.4 1056.2 1082.7 1091.8 1102.7 1133.1 1156.4 1160.6 
1168.8 1177.6 1190.6 1195.8 1216.1 1238.6 1258.2 1262.3 1277.8 1281.2 1284.6 1288.2 
1289.5 1297.6 1298.4 1311.7 1323.7 1331.2 1337.9 1348.6 1366.6 1378.6 1390.3 1400.8 
1410.0 2644.0 2654.4 2659.2 2668.5 2670.5 2673.5 2675.3 2679.7 2681.0 2685.5 2737.6 
2739.7 2741.4 2745.8 2777.8 2781.4  
 
 
name= MIN408 
energy (in kcal/mol)= 45.56934 
ZPE (in kcal/mol)= 142.939 
G (in kcal/mol)= 118.08 
306 
 
Geometry 
C -2.86752184 -0.25894107 -0.21227871 
C -1.33975612 -0.20697377 -0.24112938 
C -0.80521722 1.22964438 -0.49574817 
C 0.51472544 1.60960963 0.04092961 
C 1.13656116 0.83980801 1.11596010 
C 2.65343960 1.07454218 1.00878117 
C -0.74915750 -0.85520430 1.00755296 
C 0.77448969 -0.67031889 1.18668595 
C 1.14333530 -1.21552230 2.58018548 
C 1.52563361 -1.48122299 0.12579242 
H -3.28868804 0.18483616 -1.12595425 
H -3.28527233 0.26855430 0.64882892 
H -3.22426926 -1.29720229 -0.17835923 
H -1.55051301 2.01722940 -0.23307005 
H 0.60929788 -0.69408296 3.37973134 
H 2.88656705 2.14382939 1.09135818 
H 0.78397576 1.32135462 2.07593051 
H 3.20482399 0.54225106 1.78787690 
H 3.03776273 0.74438336 0.03504634 
H -0.97822443 -1.94132057 0.98852236 
H -1.27390768 -0.45939921 1.89911435 
H 2.21560147 -1.10906295 2.77763029 
H 0.90532026 -2.28210933 2.66317093 
H 1.13566806 -2.50342454 0.05386142 
H 2.59462452 -1.55489211 0.35006923 
H 1.42631049 -1.03397163 -0.87072718 
O -0.21985855 -0.02114673 -2.23649181 
O -0.72505281 1.25721729 -1.92854262 
O -0.96268396 -0.93715012 -1.41331632 
Vibrational frequencies (in cm-1) 
 39.5  71.9 114.3 159.4 162.2 176.7 215.8 220.0 243.8 270.5 278.9 303.7 323.9 338.9 
374.6 413.3 450.5 476.9 504.1 545.0 628.7 661.6 711.8 792.2 868.6 876.0 900.4 922.2 
963.9 970.5 982.6 992.1 1000.6 1017.2 1026.9 1033.8 1066.3 1077.2 1104.9 1117.2 1139.7 
1149.7 1179.2 1200.2 1208.0 1235.2 1249.1 1263.3 1281.4 1285.9 1287.8 1289.8 1296.0 
1297.9 1303.6 1304.4 1310.8 1318.0 1322.0 1375.4 1378.4 1397.8 1405.7 1412.4 1418.8 
2658.6 2660.5 2668.5 2673.2 2674.4 2677.7 2678.9 2679.2 2680.1 2681.1 2683.0 2739.1 
2779.2 2780.6 2781.2 2783.4  
 
 
name= MIN409 
energy (in kcal/mol)= 45.652415 
ZPE (in kcal/mol)= 143.209 
G (in kcal/mol)= 118.253 
Geometry 
C -2.37933827 -0.16296088 -0.65921751 
C -0.85453829 -0.21494352 -0.72083493 
C -0.20721620 1.20368999 -0.74977291 
C 0.95702193 1.37313204 0.22170724 
C 0.70315819 0.69390175 1.57694478 
C 1.82761308 -1.49259704 0.94748341 
C -0.39875371 -1.22210906 0.26776695 
C 0.49100039 -0.82675684 1.37162452 
C -0.47766448 1.36501014 2.28588545 
C -0.00751809 -1.50365556 2.65678101 
H -2.78135179 0.42013291 -1.50052297 
H -2.74362311 0.27952571 0.27222283 
H -2.80707551 -1.17473311 -0.74186805 
H -0.95702590 2.01413750 -0.64963484 
H 1.16577909 2.45013579 0.37165822 
H 1.88119148 0.96812406 -0.24063923 
H 1.61199032 0.83363672 2.21351127 
H 2.58571289 -1.35610065 1.72435572 
H 2.21916483 -1.07501736 0.01291788 
H 1.69810222 -2.57308487 0.79241393 
307 
 
H -1.43122769 1.13406027 1.80186116 
H -0.36650967 2.45601735 2.29214078 
H -0.55113187 1.04687142 3.33246750 
H -0.05284328 -2.59434033 2.53150505 
H 0.65769189 -1.29053104 3.49974908 
H -1.01569205 -1.17377169 2.92756269 
O 0.57652782 -0.00272520 -2.46434404 
O 0.26690165 1.33274042 -2.08944984 
O -0.53705874 -0.75618827 -2.02434532 
Vibrational frequencies (in cm-1) 
 39.8  68.3 131.8 136.1 157.9 186.8 193.7 198.8 221.3 260.7 267.0 309.8 330.0 360.5 
399.8 424.8 455.8 472.1 518.4 534.8 636.1 676.5 718.5 774.2 856.5 857.2 902.2 956.0 
967.4 970.9 984.3 991.3 1002.1 1020.6 1046.6 1050.0 1074.2 1111.9 1126.8 1142.0 1156.0 
1169.7 1198.0 1207.1 1222.0 1230.5 1244.6 1273.0 1281.4 1284.8 1288.0 1290.4 1295.0 
1297.6 1300.5 1303.1 1309.2 1314.0 1322.6 1371.9 1386.1 1392.8 1396.4 1404.5 1422.3 
2654.5 2663.5 2665.0 2672.7 2672.8 2674.0 2674.6 2675.7 2680.4 2692.9 2702.1 2741.0 
2774.9 2775.7 2780.4 2781.1  
 
 
name= MIN410 
energy (in kcal/mol)= 44.520534 
ZPE (in kcal/mol)= 145.184 
G (in kcal/mol)= 120.517 
Geometry 
C -2.56098036 -0.36605029 -0.69867078 
C -1.08666167 -0.28655438 -0.72731290 
C -0.36304121 1.05792383 -0.76234753 
C 0.88083674 1.10492803 0.14786688 
C 1.22987420 -0.10885137 1.04151544 
C 0.98783908 -1.48507233 0.35171896 
C -0.14320723 -1.37335735 -0.53753099 
C 0.55990434 -0.07343025 2.43826293 
C 1.11781056 1.08755224 3.27416323 
C -0.96564261 0.01510325 2.38300129 
H -3.01477853 0.12412324 -1.57612959 
H -2.97363606 0.12636020 0.19646627 
H -2.92243014 -1.40650028 -0.68307067 
H -1.03743725 1.92026602 -0.59535781 
H 0.81553077 2.00384582 0.79040851 
H 1.75260480 1.28682287 -0.52449476 
H 0.83068332 -1.02759955 2.96011360 
H 1.89721101 -1.78938537 -0.21530514 
H 2.33574515 -0.04367304 1.22626933 
H 0.83741727 -2.28209108 1.11070582 
H 0.82459030 2.06062207 2.86636767 
H 2.21119628 1.06117668 3.32270515 
H 0.74290158 1.04295056 4.30277490 
H -1.39808590 0.02379750 3.38930182 
H -1.39142762 -0.84370358 1.84990565 
H -1.29817831 0.92455915 1.87254445 
O 0.61481497 -0.00634899 -2.52017929 
O 0.03546269 1.21538827 -2.12859631 
O -0.32304176 -1.07081212 -1.81539192 
Vibrational frequencies (in cm-1) 
 60.1  81.7  90.2 112.9 154.7 181.0 185.2 231.5 242.5 265.6 291.8 323.6 396.9 401.4 
422.4 456.2 515.0 529.3 554.8 610.9 641.6 724.6 744.4 812.3 856.5 904.7 939.6 951.1 
973.3 978.2 981.4 1012.2 1019.6 1040.3 1064.7 1086.4 1090.4 1103.4 1146.8 1172.8 1176.2 
1197.3 1208.7 1241.5 1252.8 1264.2 1268.0 1274.8 1279.9 1284.3 1293.9 1297.6 1299.0 
1304.9 1309.0 1311.2 1316.9 1329.3 1351.3 1380.7 1392.4 1404.2 1406.4 1407.8 1738.8 
2643.6 2654.0 2663.2 2666.5 2669.3 2675.6 2677.3 2679.3 2682.2 2700.2 2701.3 2726.6 
2737.2 2775.5 2780.5 2782.0  
 
 
name= MIN411 
energy (in kcal/mol)= 48.560037 
308 
 
ZPE (in kcal/mol)= 141.312 
G (in kcal/mol)= 113.757 
Geometry 
C -3.24801253 -1.53282316 0.63134129 
C -1.76289072 -1.60445562 0.68884697 
C -0.99886682 -0.28797599 0.57396295 
C 0.07202916 -0.45688382 -0.51028320 
C 1.95243308 0.40175837 -1.66688378 
C 3.13210530 -0.03502966 -0.89000134 
C 2.36257454 0.32531692 0.43812433 
C 1.11440116 0.68539316 -0.48213393 
C 0.52027827 2.06721440 -0.36653934 
C 2.97029628 1.45889259 1.22514839 
H -3.65924860 -0.89331410 1.42380047 
H -3.71350666 -2.52416428 0.70626057 
H -3.57265447 -1.07207306 -0.32517724 
H -0.58746268 0.00926662 1.55770701 
H -0.46710057 -0.44554865 -1.49245721 
H 0.56045356 -1.44604346 -0.41481575 
H 1.76844380 0.46968485 -2.70909282 
H 4.05524333 0.53826224 -1.06249835 
H 3.41399362 -1.09524271 -0.98420149 
H 2.17214834 -0.54894216 1.08211171 
H -0.34708176 2.18932139 -1.04370902 
H 1.24523764 2.85117541 -0.60645703 
H 0.14364459 2.26218648 0.64629798 
H 3.20710605 2.32784912 0.59921984 
H 3.90131597 1.14910441 1.71789693 
H 2.28768353 1.80777524 2.01295028 
O -2.26341070 0.73334311 -0.99807388 
O -1.86154631 0.79726386 0.22091712 
O -1.15759074 -2.63848223 0.83152856 
Vibrational frequencies (in cm-1) 
 11.8  38.1  57.3  77.2 111.0 140.7 162.4 172.4 197.0 227.6 243.6 265.3 278.3 291.3 
340.3 376.4 414.5 449.7 473.6 509.4 568.9 675.1 714.1 721.3 782.6 870.0 892.3 906.9 
930.6 945.3 967.7 982.6 997.2 1039.6 1044.9 1051.5 1057.9 1066.3 1074.2 1096.6 1117.3 
1133.1 1172.7 1199.5 1213.3 1222.5 1233.3 1238.4 1245.4 1259.2 1271.7 1275.7 1279.4 
1287.0 1288.2 1291.4 1303.5 1306.2 1324.5 1343.6 1376.6 1378.5 1396.9 1416.8 1842.5 
2626.9 2636.3 2641.7 2650.4 2671.4 2674.2 2678.0 2679.5 2698.8 2713.4 2721.8 2737.3 
2749.4 2773.5 2774.5 2781.6  
 
 
name= MIN412 
energy (in kcal/mol)= 46.282667 
ZPE (in kcal/mol)= 144.203 
G (in kcal/mol)= 119.093 
Geometry 
C -2.31391783 -0.61758124 -0.70149217 
C -0.80814687 -0.51614954 -0.93008302 
C -0.24886714 0.90512868 -0.63395366 
C 1.06942917 0.93371256 0.13585443 
C 1.27536330 -0.16619640 1.18448382 
C 0.94909896 -1.55229688 0.60348508 
C -0.14062224 -1.70093221 -0.34215865 
C 0.55349600 0.05912604 2.53608069 
C 1.07436610 1.32693489 3.22516809 
C -0.96979323 0.11851642 2.42485927 
H -2.85304449 0.02286040 -1.41585288 
H -2.60899808 -0.31884100 0.30796798 
H -2.66736098 -1.64682487 -0.86636501 
H -1.00926116 1.58032950 -0.19302370 
H 1.18878927 1.92713175 0.61386466 
H 1.89912081 0.87344351 -0.60458502 
H 0.81366078 -0.81447507 3.19020287 
H 1.84912703 -1.94989939 0.05712351 
309 
 
H 2.37378118 -0.16034342 1.43003954 
H 0.81600818 -2.29703719 1.42399815 
H 0.78291822 2.23425047 2.68530336 
H 2.16640464 1.32383492 3.30682667 
H 0.67159102 1.41321571 4.24116019 
H -1.43293060 0.19790045 3.41582555 
H -1.36866764 -0.78570807 1.95165830 
H -1.29988016 0.98715631 1.84613262 
O 0.32521297 0.31649687 -2.71450628 
O -0.02894667 1.45020748 -1.93838007 
O -0.63567433 -0.66189365 -2.36205022 
Vibrational frequencies (in cm-1) 
 50.8  54.2  85.6 113.6 131.8 174.3 200.3 232.0 254.7 271.2 290.4 313.5 348.1 395.7 
410.3 438.9 461.5 500.0 563.5 632.7 709.8 762.3 766.6 811.3 842.9 867.5 922.7 959.7 
969.3 980.7 984.0 1002.2 1012.9 1033.9 1061.1 1093.8 1118.6 1127.6 1142.8 1175.0 1183.5 
1185.6 1191.4 1204.3 1212.6 1241.2 1252.5 1270.1 1279.4 1284.9 1286.3 1289.7 1295.7 
1297.9 1304.8 1306.0 1309.3 1316.3 1344.1 1357.4 1393.3 1396.8 1402.9 1407.4 1425.0 
2626.6 2648.8 2664.6 2667.8 2671.6 2673.8 2675.4 2677.2 2680.1 2690.8 2698.5 2720.0 
2733.8 2775.5 2779.5 2781.5  
 
 
name= MIN413 
energy (in kcal/mol)= 47.345471 
ZPE (in kcal/mol)= 143.262 
G (in kcal/mol)= 118.541 
Geometry 
C -2.52289830 -0.20974701 -0.69703574 
C -1.00065768 -0.16598960 -0.72586207 
C -0.42156265 1.27780355 -0.69238526 
C 0.22980844 1.67142588 0.62845696 
C 1.01725577 0.54989142 1.32915099 
C 2.32458417 0.28398639 0.57745142 
C -0.48974994 -1.17571998 0.23264871 
C 0.15685871 -0.73162492 1.48184161 
C -1.00240243 -0.48925360 2.47511354 
C 1.00861858 -1.90097745 2.00502596 
H -2.94413584 0.28179012 -1.58676784 
H -2.93027583 0.28585763 0.19010219 
H -2.89068061 -1.24799033 -0.70681450 
H -1.18893124 2.03040365 -0.98678832 
H -0.54928654 2.05922836 1.31387761 
H 0.91130742 2.52991818 0.44412606 
H 1.27831600 0.90580620 2.35773381 
H 2.14395869 -0.18357470 -0.39835189 
H 2.86851766 1.21702483 0.38570581 
H 2.99478652 -0.37074943 1.14382807 
H -1.62129995 0.36631177 2.19086584 
H -0.60665374 -0.29414754 3.47907403 
H -1.65273209 -1.37033853 2.55062113 
H 1.56381710 -1.62532053 2.90544542 
H 1.72704462 -2.24017468 1.24824739 
H 0.37904851 -2.76763334 2.24227680 
O 0.65953930 -0.03027805 -2.21496963 
O 0.51796366 1.32652064 -1.76327315 
O -0.61248133 -0.60056000 -2.04863027 
Vibrational frequencies (in cm-1) 
 50.1  77.1 129.0 133.9 177.9 188.4 198.4 209.6 217.4 241.5 279.8 308.9 338.5 370.1 
389.8 403.3 433.9 480.3 507.3 518.5 629.3 691.2 710.9 797.9 842.4 863.6 898.0 920.3 
959.0 971.5 981.7 992.1 998.9 1018.9 1049.1 1056.5 1075.4 1095.3 1147.8 1160.2 1166.7 
1176.5 1201.4 1211.0 1228.2 1235.0 1257.1 1276.2 1279.0 1284.9 1290.4 1292.3 1295.2 
1301.3 1302.5 1304.2 1309.0 1313.9 1324.9 1381.5 1383.7 1395.0 1399.0 1405.8 1422.0 
2657.1 2661.8 2669.6 2669.8 2671.2 2673.7 2674.7 2675.8 2675.9 2683.0 2698.5 2736.9 
2775.1 2776.8 2780.8 2782.0  
 
 
310 
 
name= MIN414 
energy (in kcal/mol)= 47.707104 
ZPE (in kcal/mol)= 143.17 
G (in kcal/mol)= 118.495 
Geometry 
C -2.41149352 0.04778553 -0.84277479 
C -0.89404235 -0.09798417 -0.73537432 
C -0.13453785 1.26347460 -0.73040712 
C 0.83249464 1.49410768 0.43338310 
C 1.16138836 0.26362624 1.29870646 
C 2.20342113 -0.61379679 0.59699886 
C -0.62365399 -1.08116938 0.34215418 
C -0.12647965 -0.54693459 1.62955371 
C -1.18087763 0.33796839 2.31437661 
C 0.18910663 -1.72247948 2.56700060 
H -2.68417973 0.56177722 -1.77633260 
H -2.83756976 0.60707358 -0.00500302 
H -2.89787389 -0.94011950 -0.87565937 
H -0.83480416 2.12161145 -0.83498541 
H 0.43746883 2.29814297 1.08465468 
H 1.78022631 1.90375070 0.01691380 
H 1.59483507 0.62195485 2.26444842 
H 3.11781559 -0.05029808 0.37827130 
H 1.83091156 -1.00509590 -0.35990626 
H 2.49140173 -1.47444889 1.21071741 
H -1.45621241 1.20815363 1.71125618 
H -0.80673903 0.71205829 3.27535430 
H -2.09561367 -0.23015525 2.52203308 
H 0.69764029 -1.39117469 3.47648033 
H 0.82130826 -2.47076871 2.07311397 
H -0.72988903 -2.24325659 2.86187921 
O 0.75576544 -0.10370466 -2.28236212 
O 0.57500738 1.27309384 -1.96742105 
O -0.48913292 -0.69658989 -1.98777361 
Vibrational frequencies (in cm-1) 
 47.7  93.7 131.1 134.6 163.7 185.5 191.7 212.4 219.3 262.5 270.4 318.0 326.7 359.3 
385.1 432.2 445.9 454.4 497.3 515.3 643.6 668.8 707.6 805.5 847.5 858.7 888.8 941.2 
967.2 975.0 981.2 996.5 1003.3 1021.9 1045.5 1052.6 1077.6 1093.5 1133.6 1146.0 1168.5 
1174.2 1192.5 1201.2 1226.0 1236.7 1258.6 1278.2 1280.5 1284.3 1287.4 1291.4 1293.1 
1297.6 1301.6 1302.5 1306.1 1309.1 1321.6 1375.2 1384.0 1394.0 1400.8 1404.9 1421.7 
2650.7 2661.6 2662.6 2670.9 2672.7 2674.6 2674.8 2675.2 2680.7 2683.0 2699.9 2734.2 
2775.2 2778.0 2778.9 2781.5  
 
 
name= MIN415 
energy (in kcal/mol)= 50.66192 
ZPE (in kcal/mol)= 140.391 
G (in kcal/mol)= 112.942 
Geometry 
C -2.44597013 0.44861926 -0.92481063 
C -0.95546765 0.38838526 -0.93346983 
C -0.29635294 1.72418452 -0.96965514 
C 2.03732720 0.22512188 -0.15617205 
C 0.90200646 -1.06031637 1.69760206 
C 1.08218600 -0.92532836 0.15652612 
C -0.27787364 -0.82089826 -0.47905317 
C -0.33168877 -0.30819886 2.06483373 
C -0.18376036 0.93758367 2.80808436 
C 0.65240940 -2.51633228 2.11228628 
H -2.91837580 -0.50801356 -1.18299173 
H -2.80225418 0.71235424 0.09027841 
H -2.84240862 1.20974854 -1.61143387 
H 0.31555730 1.94455607 -1.86111381 
H 2.12268058 0.39628690 -1.24014882 
H 1.73892084 1.16248373 0.32546698 
311 
 
H 1.83352333 -0.70532202 2.19533731 
H 1.55761408 -1.87090565 -0.22531008 
H 3.05211219 -0.00257444 0.19639589 
H -0.92396802 -1.66673443 -0.18530376 
H -0.43671156 1.77514691 2.11780044 
H 0.79403346 1.16384974 3.24427850 
H -0.94212569 0.99821130 3.60628318 
H 0.54178841 -2.60107460 3.20023902 
H 1.48124847 -3.16569351 1.81302198 
H -0.26916075 -2.90923397 1.66544939 
O 0.56423758 -0.28619137 -2.67980222 
O -0.44701169 2.53182382 -0.08772755 
O -0.41354208 -0.61705081 -2.01144836 
Vibrational frequencies (in cm-1) 
 30.8  46.3  68.4  81.8 106.7 110.8 141.7 152.4 163.9 200.4 220.4 243.0 245.9 277.7 
292.6 300.5 346.8 357.4 397.8 445.5 522.7 549.1 599.4 615.0 698.5 722.6 852.6 882.2 
902.3 919.7 974.1 996.5 1001.8 1021.9 1047.0 1050.4 1074.0 1106.7 1116.4 1121.2 1149.3 
1163.5 1195.7 1208.4 1234.3 1252.8 1259.2 1263.3 1271.6 1275.7 1284.7 1297.7 1298.9 
1299.4 1302.9 1314.6 1335.6 1356.9 1371.1 1385.0 1398.9 1403.2 1410.1 1514.7 1835.8 
2628.5 2630.7 2653.8 2657.0 2664.0 2671.5 2672.5 2672.8 2677.5 2687.4 2699.2 2707.4 
2765.2 2774.4 2775.1 2780.1  
 
 
name= MIN416 
energy (in kcal/mol)= 50.124278 
ZPE (in kcal/mol)= 142.258 
G (in kcal/mol)= 114.549 
Geometry 
C -1.68709025 -1.13234802 -0.97027485 
C -0.20314637 -1.12502227 -0.92076602 
C 0.51554302 0.18583306 -0.87103399 
C 0.68449147 0.77678475 0.53500265 
C -0.55836653 1.52085171 1.06825684 
C -0.69688798 0.42358982 3.36105341 
C 0.51753781 -2.25307453 -1.01262864 
C -1.26224574 2.16005900 -0.05064542 
C -2.65678907 2.57762688 0.05575582 
C -1.38115709 0.61877799 2.00800804 
H -2.12266094 -0.17893216 -0.64071360 
H -2.12071891 -1.92258408 -0.34090876 
H -2.04406292 -1.30291880 -1.99913546 
H 0.08925910 0.93402160 -1.58805594 
H 1.54102800 1.48256341 0.50170738 
H 0.98373277 -0.02373527 1.23812149 
H -0.18457221 2.39778476 1.68278206 
H -1.29547053 -0.22114380 4.01544065 
H -0.54819445 1.37498494 3.88249713 
H 0.15117548 -3.26840747 -1.10690351 
H -3.18195794 2.40927501 1.00179950 
H -3.23983898 2.08946022 -0.74703855 
H -2.71825658 3.65820435 -0.17659905 
H -2.38853933 1.04733279 2.16728139 
H 0.28612628 -0.05044187 3.25152354 
H -1.54261452 -0.36622168 1.52806339 
O 2.44098256 -1.02489613 -0.70339905 
O 1.82607101 -0.02165946 -1.42790490 
O 1.87766932 -2.29025661 -1.07263671 
Vibrational frequencies (in cm-1) 
 27.2  32.3  53.2  70.7  83.5 111.9 129.1 150.1 168.4 203.3 231.9 256.2 281.0 296.1 
340.3 395.0 429.8 476.4 487.2 530.1 582.2 640.4 761.4 806.2 834.1 848.6 878.5 892.5 
913.8 949.2 961.1 1018.5 1040.7 1042.9 1048.9 1061.4 1068.4 1088.2 1124.8 1141.8 1160.6 
1189.3 1201.4 1207.0 1214.7 1228.8 1241.1 1252.2 1260.8 1266.8 1281.3 1291.1 1297.6 
1300.7 1315.8 1321.6 1324.9 1337.8 1359.5 1369.7 1385.2 1399.3 1402.9 1417.3 1847.2 
2647.7 2651.3 2652.7 2660.4 2663.4 2665.3 2668.8 2673.5 2675.3 2683.8 2735.9 2738.3 
2738.9 2765.9 2777.3 2780.7  
312 
 
 
 
name= MIN417 
energy (in kcal/mol)= 51.817607 
ZPE (in kcal/mol)= 142.736 
G (in kcal/mol)= 117.297 
Geometry 
C -2.11096077 -0.70837426 -0.82466503 
C -0.60600581 -0.48057044 -0.79344226 
C -0.21378102 1.03050221 -0.82581764 
C 0.50067930 1.52709039 0.34335642 
C 0.38561461 0.90661556 1.64870242 
C 1.55705112 -1.46805028 0.10488435 
C 0.06388580 -1.24396026 0.38836001 
C -0.12278751 -0.44564682 1.62018567 
C -0.25032426 1.83188954 2.69783176 
C -0.86835337 -1.04170797 2.74170255 
H -2.57086523 -0.21300567 -1.69124392 
H -2.58727616 -0.31803023 0.08206291 
H -2.35646993 -1.77463948 -0.90468722 
H -1.10594273 1.67365682 -1.04533899 
H 1.14733149 2.37254490 0.20911860 
H 2.07052091 -0.52161917 -0.11699286 
H 1.50317562 0.75870181 1.95348373 
H 1.69264234 -2.11379886 -0.77297222 
H 2.05512229 -1.94367338 0.95398362 
H -0.42310523 -2.24736512 0.47193369 
H -1.32838660 1.92167988 2.51168521 
H 0.17111108 2.84290437 2.62734502 
H -0.10632378 1.47163197 3.71928111 
H -0.79479980 -2.13986089 2.76432428 
H -1.94392355 -0.79748653 2.67327770 
H -0.52752662 -0.67917054 3.72315082 
O 0.99433635 -0.14799827 -2.34243824 
O 0.55339056 1.16052454 -2.03827305 
O -0.11529193 -0.98378228 -2.03658593 
Vibrational frequencies (in cm-1) 
 40.0  60.3  84.3  91.8 161.0 164.7 195.6 215.1 239.1 244.2 264.5 302.9 319.1 339.1 
386.7 418.2 455.8 485.1 524.4 591.7 630.4 668.0 714.3 746.3 820.7 856.6 869.7 915.2 
949.2 973.1 975.2 982.5 1000.3 1024.5 1039.2 1064.4 1067.5 1073.3 1114.6 1115.3 1122.1 
1158.7 1188.5 1200.4 1220.2 1237.0 1254.9 1266.9 1272.5 1282.7 1287.0 1289.1 1295.5 
1298.6 1302.3 1304.1 1307.8 1320.7 1364.8 1382.3 1389.1 1392.8 1409.1 1433.0 1522.8 
2557.3 2651.1 2652.7 2659.4 2666.8 2671.1 2673.3 2678.3 2679.3 2680.3 2703.8 2768.5 
2775.4 2779.0 2780.0 2782.0  
 
 
name= MIN418 
energy (in kcal/mol)= 52.595999 
ZPE (in kcal/mol)= 142.802 
G (in kcal/mol)= 117.106 
Geometry 
C -2.35084435 -0.26723536 -0.29233876 
C -0.88372490 -0.13333181 -0.24992228 
C -0.23743549 1.19847010 -0.55307316 
C 0.70023350 1.52003952 0.69094046 
C 1.28840699 0.24465645 1.34320629 
C 1.48740374 -0.74439470 0.14790742 
C -0.00725347 -0.96537029 0.36865846 
C 0.13806950 -0.81681418 1.88457630 
C -1.02391630 -0.22355715 2.64916569 
C 0.73265937 -1.98033344 2.65251693 
H -2.67173195 -0.43668315 -1.33740252 
H -2.88129978 0.62447318 0.06634513 
H -2.70668109 -1.12688872 0.29388190 
H -0.98538066 2.00018059 -0.70557209 
313 
 
H 0.12071245 2.09934377 1.42511343 
H 1.52629876 2.16663648 0.34593586 
H 2.10219626 0.41340252 2.03376044 
H 2.11558084 -1.61300646 0.35846317 
H 1.82847939 -0.33461991 -0.80165608 
H 0.45847775 -0.76905024 -3.07654656 
H -1.42121583 0.68122327 2.17353014 
H -0.73055393 0.04623201 3.67080049 
H -1.85460596 -0.93789572 2.71799306 
H 1.11136263 -1.66634645 3.63167596 
H 1.56173649 -2.46126034 2.11954569 
H -0.02450608 -2.75827744 2.81887051 
O -0.04315375 1.03788289 -2.85100129 
O 0.65888361 1.20321952 -1.66048934 
O -0.41037765 -0.30362828 -2.98517418 
Vibrational frequencies (in cm-1) 
 30.5  67.0 104.1 111.5 114.5 149.7 171.7 180.7 197.8 247.3 286.9 300.0 360.7 369.2 
391.7 419.2 449.0 477.6 506.7 557.2 595.2 629.6 651.8 763.7 836.4 870.8 892.0 898.1 
921.0 933.3 970.1 987.0 990.1 1001.8 1010.7 1017.2 1041.8 1051.2 1087.7 1097.7 1113.7 
1140.3 1165.7 1201.2 1214.8 1230.7 1238.6 1267.1 1273.9 1275.3 1282.0 1286.0 1291.5 
1294.1 1297.8 1305.1 1320.6 1341.6 1348.4 1359.2 1388.2 1397.7 1404.4 1416.3 1771.1 
2659.8 2667.4 2669.7 2673.4 2677.1 2677.7 2681.6 2685.0 2689.7 2740.7 2752.3 2768.0 
2774.7 2780.2 2782.0 2846.3  
 
 
name= MIN419 
energy (in kcal/mol)= 52.592581 
ZPE (in kcal/mol)= 142.964 
G (in kcal/mol)= 116.613 
Geometry 
C -2.58287881 -0.55141114 -0.07412878 
C -1.10666723 -0.61016460 -0.32541223 
C -0.41625154 0.72269452 -0.43654125 
C 1.05535308 0.55823286 -0.80676304 
C 1.74088307 -0.24864041 0.35263958 
C 1.20565555 -1.69123066 0.34152073 
C -0.28855406 -1.78960841 0.12421209 
C 1.54496642 0.48289753 1.60253099 
C 2.16773371 1.80563742 1.76511521 
C 0.78637862 -0.07067202 2.72966925 
H -3.06756182 0.05085380 -0.87192423 
H -2.82353403 -0.08838939 0.88674387 
H -3.04938980 -1.54369165 -0.11337577 
H -0.52321385 1.29212627 0.51874076 
H 1.54648295 1.53237784 -0.95265173 
H 1.14924337 0.00347047 -1.76289869 
H 2.83765603 -0.27523041 0.09649213 
H 1.49805129 -2.21782923 1.26856191 
H 1.70198396 -2.25101810 -0.48503694 
H -0.77309794 -2.62513932 0.63378336 
H 1.42169093 2.61289807 1.61041792 
H 2.98229391 2.00554201 1.05218423 
H 2.57341439 1.96621021 2.77721342 
H 1.32422178 -0.91543190 3.20203812 
H -0.18969679 -0.48750482 2.41131931 
H 0.58278322 0.65779398 3.52790681 
O -1.65669387 1.11161117 -2.32570492 
O -0.94042317 1.62639730 -1.43150385 
O -0.69145895 -1.62652275 -1.23921623 
Vibrational frequencies (in cm-1) 
 33.4  56.5  70.2  74.0 117.1 118.1 138.7 167.6 205.3 255.5 263.6 291.6 326.2 361.9 
369.6 419.0 451.7 472.6 500.3 540.6 652.2 722.8 808.6 838.5 861.6 866.5 929.9 934.9 
958.2 993.3 1007.2 1017.5 1022.5 1033.5 1053.6 1059.8 1080.3 1090.1 1098.8 1114.7 
1157.6 1180.1 1195.6 1215.0 1222.7 1229.8 1234.5 1250.3 1254.0 1261.2 1264.3 1273.2 
1282.5 1297.0 1310.8 1318.7 1333.1 1357.7 1364.4 1376.2 1385.9 1396.0 1411.9 1448.9 
314 
 
1555.4 2628.2 2629.2 2639.6 2648.0 2654.6 2658.4 2662.7 2667.7 2668.1 2686.2 2730.4 
2737.8 2740.0 2760.1 2762.6 2776.2  
 
 
name= MIN420 
energy (in kcal/mol)= 56.351503 
ZPE (in kcal/mol)= 142.978 
G (in kcal/mol)= 119.182 
Geometry 
C -2.24125812 -0.34828616 0.15030750 
C -0.74400712 -0.06163769 0.13686258 
C -0.53404285 1.46354713 0.05226495 
C 2.26633331 0.48428863 1.15398066 
C 1.50844353 -0.71323679 0.83568959 
C 1.39108579 -1.05212119 -0.66666869 
C -0.06255241 -0.76010477 -1.07278113 
C 0.03130910 -0.64780702 1.36064114 
C -0.10999234 0.19961389 2.62277448 
C -0.43738869 -2.07513181 1.68833726 
H -2.73426995 0.14345863 -0.70183988 
H -2.71477931 0.02189584 1.06661052 
H -2.46465148 -1.41799551 0.07580978 
H -1.30415497 2.02519726 0.61117493 
H 0.46099512 1.78081854 0.41225220 
H 3.02113398 0.79776703 0.44937697 
H 2.04824177 -1.53528966 1.38753032 
H 1.65087164 -2.10428995 -0.86188418 
H 2.08790630 -0.45310242 -1.27850038 
H -0.60558510 -1.68749843 -1.36665643 
H -1.16040754 0.36630768 2.87878158 
H 0.38004481 1.17916708 2.52832827 
H 0.37349700 -0.28528718 3.47958209 
H 0.18474869 -2.52454296 2.47047959 
H -0.39496264 -2.73309293 0.81530631 
H -1.46804101 -2.07926691 2.06104014 
O 0.26430773 1.29668647 -2.06635643 
O -0.71353077 1.91949130 -1.28140039 
O -0.15461111 -0.02402839 -2.27510758 
Vibrational frequencies (in cm-1) 
 64.7 112.3 163.1 166.1 202.9 212.2 228.9 244.4 260.3 294.7 300.0 331.4 366.2 383.8 
421.8 429.8 470.0 506.1 514.1 548.9 592.9 617.5 694.2 797.5 821.4 851.6 891.6 934.7 
938.5 957.0 983.6 989.1 990.8 999.3 1027.6 1063.9 1078.5 1091.4 1104.0 1107.9 1142.8 
1155.3 1167.5 1176.5 1194.8 1215.9 1235.4 1247.1 1258.3 1276.4 1292.1 1294.3 1296.8 
1301.6 1303.7 1306.3 1315.5 1316.4 1324.6 1338.6 1349.2 1360.5 1400.5 1404.8 1414.3 
2637.8 2658.8 2661.6 2665.1 2669.3 2672.6 2675.6 2676.6 2679.5 2683.7 2688.0 2712.9 
2748.6 2778.6 2779.7 2781.8  
 
 
name= MIN421 
energy (in kcal/mol)= 56.311797 
ZPE (in kcal/mol)= 143.175 
G (in kcal/mol)= 118.88 
Geometry 
C -2.88291570 -0.03667203 -0.17336145 
C -1.35539135 -0.03523301 -0.22102212 
C -0.77296167 1.40786627 -0.24132992 
C 0.45374723 1.56079105 0.65057261 
C 1.40858017 0.37415509 0.45720752 
C 2.74880479 0.51050858 0.99724391 
C -0.77383861 -0.91388592 0.88238834 
C 0.77075386 -0.95623832 0.95685565 
C 1.17596133 -1.19004640 2.42465172 
C 1.30003718 -2.11485625 0.10032801 
H -3.26343306 0.36241204 0.77143259 
H -3.28123460 -1.05276118 -0.29418406 
315 
 
H -3.30259527 0.56262460 -0.99399805 
H -1.53528733 2.18888573 -0.03878054 
H 0.14904738 1.63798742 1.71059935 
H 0.96862109 2.51073518 0.40847646 
H 3.05440234 1.48622174 1.33986542 
H -1.15303237 -1.94897422 0.75784453 
H 1.59277910 0.26151699 -0.66344540 
H -1.18299140 -0.56904368 1.85309713 
H 2.26560579 -1.32036258 2.51093917 
H 0.71395744 -2.09650571 2.82779079 
H 0.88809879 -0.35269548 3.06526719 
H 2.39786836 -2.10198235 0.06407986 
H 0.92845013 -2.05226201 -0.92983616 
H 0.99729556 -3.08671311 0.50126973 
O -0.08015774 0.32264111 -2.08459594 
O -0.44052831 1.61006622 -1.61258700 
O -1.03411440 -0.56573745 -1.51533181 
Vibrational frequencies (in cm-1) 
 42.3  91.7 136.0 156.6 201.1 227.0 235.2 243.5 251.4 263.5 290.3 309.3 352.7 364.4 
409.4 422.5 440.2 480.2 532.7 562.8 616.8 678.5 717.3 797.1 873.8 894.0 901.8 936.7 
939.5 966.7 970.5 977.3 988.1 1003.5 1021.1 1034.1 1063.6 1085.5 1104.8 1123.7 1147.2 
1158.6 1182.4 1220.5 1227.9 1231.6 1245.6 1267.1 1274.8 1282.8 1285.0 1288.8 1296.0 
1299.1 1299.3 1306.5 1313.1 1314.9 1325.9 1327.4 1365.8 1382.8 1400.3 1405.8 1421.2 
2626.5 2658.6 2663.5 2666.7 2669.1 2670.2 2672.5 2677.5 2679.9 2682.8 2687.7 2737.9 
2744.4 2777.0 2779.2 2780.9  
 
 
name= MIN422 
energy (in kcal/mol)= 57.955535 
ZPE (in kcal/mol)= 141.534 
G (in kcal/mol)= 114.518 
Geometry 
C -1.28624745 -0.60392606 -0.93507171 
C 0.17764687 -0.19336408 -0.87925057 
C 0.39697677 1.35684246 -1.00390229 
C 1.11202012 1.99877480 0.16664202 
C -0.53938352 -0.73882464 2.28151668 
C 0.70553527 -1.03082827 1.49492980 
C 0.98824222 -0.81625503 0.20868177 
C -1.31737848 0.39784864 1.76683322 
C -2.74090007 0.51965823 2.08790181 
C -1.27680853 -2.07073006 2.49634180 
H -1.61645342 -0.73238074 -1.97839297 
H -1.93915372 0.15674312 -0.48957162 
H -1.46299039 -1.55531304 -0.42082457 
H -0.55340429 1.88237623 -1.23960525 
H 1.24052539 3.07567315 0.01072865 
H 2.10770011 1.56985971 0.32718501 
H -0.20478173 -0.35829520 3.30249893 
H 1.46830360 -1.51884976 2.11546611 
H 0.52988270 1.85715657 1.09296783 
H 1.97313815 -1.13262441 -0.16903265 
H -2.87000902 1.37917229 2.77214320 
H -3.24376233 -0.34170552 2.53971076 
H -3.30777565 0.79763738 1.18219552 
H -2.07655193 -1.98015870 3.23752466 
H -0.59308973 -2.85210848 2.85105913 
H -1.72014480 -2.43261558 1.56165799 
O 1.75381911 0.23519507 -2.43075888 
O 1.17220529 1.51404589 -2.19705244 
O 0.71527602 -0.66996855 -2.13845761 
Vibrational frequencies (in cm-1) 
 32.7  38.3  57.4  82.8 107.2 145.8 150.7 162.1 203.9 213.8 224.9 262.5 264.9 305.7 
313.2 386.5 402.0 448.6 476.0 490.6 542.4 624.9 698.4 729.4 808.0 823.7 839.5 868.6 
913.4 942.7 965.9 980.7 1000.2 1010.5 1019.7 1028.3 1051.3 1071.1 1113.8 1123.6 1139.1 
316 
 
1171.1 1178.9 1202.1 1210.8 1219.5 1237.6 1241.2 1265.6 1271.0 1283.4 1284.3 1291.1 
1294.9 1298.3 1301.9 1308.9 1352.6 1377.0 1391.6 1391.8 1401.3 1415.1 1428.5 1887.2 
2648.9 2654.9 2659.3 2660.7 2665.9 2671.0 2672.4 2674.1 2678.8 2692.4 2717.9 2736.4 
2769.4 2773.4 2778.7 2779.1  
 
 
name= MIN423 
energy (in kcal/mol)= 57.014688 
ZPE (in kcal/mol)= 142.972 
G (in kcal/mol)= 118.46 
Geometry 
C -2.44914064 -0.24896811 -0.75931830 
C -0.92778528 -0.22944423 -0.74840987 
C -0.33899563 1.21623648 -0.74693907 
C 0.37440171 1.70036698 0.51056680 
C 1.08232459 0.58819112 1.29579577 
C 2.30140859 0.06293381 0.68445839 
C -0.31925500 -1.20443867 0.25776846 
C 0.10163904 -0.57969162 1.59917188 
C -1.11810259 -0.08588235 2.39040503 
C 0.81590899 -1.65021295 2.44109400 
H -2.85820130 0.39051265 -1.55380394 
H -2.86112260 0.08931409 0.19819550 
H -2.83136475 -1.26284884 -0.94388496 
H -1.12245958 1.95295796 -1.04595458 
H -0.35031789 2.22203281 1.16603842 
H 1.11390209 2.47674368 0.21882049 
H 1.42418258 1.01095097 2.28790438 
H 0.57761011 -1.67760069 -0.20708903 
H 2.75550091 0.64940418 -0.09847382 
H -1.01657888 -2.04419586 0.43961106 
H -0.82025544 0.35274891 3.34834897 
H -1.80203144 -0.91382946 2.60988142 
H -1.68772105 0.67162390 1.84441311 
H 1.09878566 -1.26473859 3.42476967 
H 1.74436919 -1.98345123 1.95178273 
H 0.18374451 -2.52886666 2.59540214 
O 0.71659582 -0.11850894 -2.26701010 
O 0.57770106 1.24270953 -1.84428965 
O -0.55737376 -0.67674263 -2.07259141 
Vibrational frequencies (in cm-1) 
 48.8  78.8 128.9 139.2 173.4 197.1 206.9 236.1 243.0 259.6 304.3 326.9 340.2 382.6 
405.8 422.0 451.8 490.9 504.8 531.6 637.3 686.4 708.3 826.3 844.3 873.9 914.4 928.8 
937.8 947.2 961.0 982.5 989.6 1008.0 1020.2 1029.4 1065.0 1075.3 1088.8 1120.0 1153.5 
1162.3 1190.3 1212.0 1219.8 1232.2 1260.1 1273.5 1276.9 1281.8 1286.2 1292.9 1294.1 
1300.1 1304.8 1308.8 1312.5 1318.5 1325.9 1332.6 1379.2 1387.7 1398.2 1408.3 1417.1 
2647.9 2655.4 2662.5 2663.8 2667.2 2671.3 2672.6 2673.0 2675.7 2679.0 2685.0 2734.3 
2736.0 2777.9 2779.9 2782.1  
 
 
name= MIN424 
energy (in kcal/mol)= 58.718911 
ZPE (in kcal/mol)= 141.404 
G (in kcal/mol)= 113.987 
Geometry 
C -2.11366227 -0.72485631 -0.87390039 
C -0.58821199 -0.74420194 -0.87667969 
C 0.02642844 0.69457194 -0.75939950 
C 1.04505326 0.90487247 0.35772441 
C 0.39193252 1.48037043 1.62804225 
C 0.75887318 -2.71535587 -0.15834745 
C -0.07170922 -1.71778138 0.13440749 
C -0.76546806 0.65637805 2.04003370 
C -1.61345308 1.14246442 3.12898505 
C 1.42617533 1.50663402 2.76407965 
317 
 
H -2.50976239 -0.07951103 -1.66756559 
H -2.49541277 -0.36822339 0.09184504 
H -2.52094582 -1.73040198 -1.04084227 
H -0.76615775 1.47211399 -0.74231539 
H 1.83376102 1.59728382 -0.00335288 
H 1.57924389 -0.03691413 0.58955163 
H 0.06435196 2.53035501 1.41145697 
H 1.11689890 -3.42291282 0.57169010 
H 1.14130942 -2.90287520 -1.15145327 
H -0.44787419 -1.53834525 1.14718582 
H -1.58249796 0.40850191 3.95572424 
H -2.66665511 1.14022535 2.79345682 
H -1.39561325 2.12897199 3.54953249 
H 2.32250093 2.06304267 2.46326251 
H 1.74900010 0.49305278 3.03350751 
H 1.02972654 1.98431499 3.66587615 
O 0.95586967 -0.41495804 -2.48828559 
O 0.66784774 0.89700281 -2.02103001 
O -0.22358784 -1.14111679 -2.21220523 
Vibrational frequencies (in cm-1) 
-70.1  28.7  37.0  62.4  97.6 122.5 145.2 156.1 170.1 196.9 234.1 261.5 273.5 298.9 
330.5 347.9 385.8 420.2 481.9 524.2 559.2 599.0 682.7 720.1 830.2 857.4 876.3 895.8 
935.6 962.7 976.8 989.5 996.3 1010.3 1022.0 1063.6 1075.6 1079.2 1091.6 1119.2 1137.2 
1156.2 1173.3 1192.0 1201.1 1207.3 1221.8 1255.2 1262.1 1269.0 1273.5 1288.8 1290.6 
1296.4 1298.4 1312.2 1323.1 1339.4 1350.2 1368.4 1384.2 1387.9 1396.0 1410.5 1855.5 
2652.1 2654.2 2667.8 2671.2 2672.8 2675.1 2675.7 2683.9 2694.2 2709.6 2735.6 2740.0 
2769.5 2778.5 2778.6 2786.6  
 
 
name= MIN425 
energy (in kcal/mol)= 57.157258 
ZPE (in kcal/mol)= 142.971 
G (in kcal/mol)= 118.349 
Geometry 
C -2.48223579 -0.22448755 -0.84796846 
C -0.96175614 -0.25240967 -0.84955741 
C -0.33445567 1.17465883 -0.86441584 
C 0.35914643 1.64144045 0.40559784 
C 1.13693071 0.51925305 1.10260077 
C 1.92781768 0.92214819 2.25276020 
C -0.37729441 -1.25187929 0.14932288 
C 0.19704166 -0.66662654 1.45367152 
C -0.92934331 -0.21478082 2.39326368 
C 1.00802877 -1.77137634 2.15280651 
H -2.87817779 0.42198489 -1.64374979 
H -2.87277491 0.13470819 0.11093573 
H -2.89961317 -1.22600788 -1.02296130 
H -1.08767476 1.92848663 -1.19542155 
H -0.38520000 2.07588442 1.10084662 
H 1.04847133 2.47356980 0.14944946 
H 2.12640900 1.97521541 2.37714511 
H 0.42825500 -1.81968565 -0.36964320 
H 1.90972124 0.11963075 0.36725572 
H -1.13755602 -2.01706551 0.40153724 
H -0.52211791 0.24974511 3.29912112 
H -1.54101603 -1.06541027 2.71450536 
H -1.60004315 0.50575684 1.91708848 
H 1.46236423 -1.39091194 3.08033248 
H 1.83186642 -2.12995548 1.52812764 
H 0.38263144 -2.62883386 2.41381951 
O 0.69289798 -0.21273055 -2.35754809 
O 0.61575302 1.15387100 -1.93291003 
O -0.60740839 -0.71239605 -2.17504930 
Vibrational frequencies (in cm-1) 
318 
 
 50.1  66.6 123.8 139.1 175.4 197.6 216.4 226.4 259.7 269.8 306.2 319.9 329.1 366.9 
403.5 427.3 444.5 472.1 517.7 564.5 621.1 668.2 709.4 788.6 842.4 877.7 907.3 933.2 
941.2 951.0 962.6 980.1 984.7 1007.5 1022.0 1032.9 1078.0 1085.0 1109.6 1134.6 1153.6 
1166.4 1208.0 1209.1 1227.7 1233.7 1242.8 1271.2 1278.6 1282.2 1286.1 1290.3 1293.4 
1299.1 1303.6 1308.4 1314.6 1318.0 1324.4 1330.4 1378.2 1394.2 1398.4 1407.8 1423.8 
2640.3 2650.8 2661.9 2665.6 2666.7 2667.5 2672.2 2675.4 2676.4 2677.8 2684.5 2734.4 
2738.1 2778.8 2780.0 2781.4  
 
 
name= MIN426 
energy (in kcal/mol)= 57.2728 
ZPE (in kcal/mol)= 142.873 
G (in kcal/mol)= 116.16 
Geometry 
C -2.51272844 -0.40143007 -0.97488206 
C -1.01424060 -0.39793457 -0.86117643 
C -0.36054135 0.96067888 -0.83537700 
C 0.71250032 1.19785011 0.24503153 
C 1.09399708 0.00323586 1.11784126 
C 1.08988809 -1.31527793 0.29182447 
C -0.28176490 -1.56769908 -0.27559865 
C 0.25033366 -0.18447802 2.30448390 
C -1.06554773 0.43471078 2.43880417 
C 0.73467516 -1.02967275 3.40586920 
H -2.82519480 0.10493682 -1.90430954 
H -2.99839911 0.11382061 -0.13986506 
H -2.91803243 -1.42130397 -1.02680983 
H -1.11284957 1.77639846 -0.78434268 
H 0.42169105 2.05801401 0.87372689 
H 1.62563997 1.56373677 -0.30110055 
H 2.16207831 0.16599629 1.45335213 
H 1.44275814 -2.16332745 0.90227229 
H 1.81908873 -1.20657730 -0.54633626 
H -0.81552933 -2.43923566 0.10145642 
H -1.67432817 0.30299818 1.51890642 
H -0.99235750 1.53519259 2.56591835 
H -1.65771301 0.05569122 3.28362025 
H 0.62776322 -0.53451252 4.38808456 
H 1.78873786 -1.33155709 3.31271960 
H 0.14441254 -1.96382292 3.48291321 
O 0.91164680 2.17722446 -2.25049269 
O 0.29497421 1.07123020 -2.13936943 
O -0.37578421 -1.38112685 -1.68794666 
Vibrational frequencies (in cm-1) 
-47.8  26.5  71.2  85.0  93.9 107.8 131.1 167.7 183.1 223.5 266.9 303.5 324.7 366.8 
413.9 416.8 474.6 507.2 521.3 544.6 573.6 723.3 826.4 846.2 852.9 896.6 922.2 927.4 
956.9 979.9 1006.7 1014.1 1023.1 1038.1 1048.0 1068.5 1070.8 1098.8 1112.8 1133.1 
1165.6 1187.6 1196.9 1204.9 1223.7 1228.5 1240.1 1251.9 1257.4 1260.7 1268.6 1278.4 
1282.7 1298.3 1312.9 1313.7 1319.2 1353.7 1374.4 1382.6 1385.1 1398.9 1415.9 1443.7 
1559.7 2604.0 2610.7 2635.5 2650.2 2653.4 2657.1 2661.3 2663.3 2678.1 2682.1 2723.6 
2735.0 2736.7 2754.6 2762.8 2778.6  
 
 
name= MIN427 
energy (in kcal/mol)= 58.822913 
ZPE (in kcal/mol)= 141.574 
G (in kcal/mol)= 114.143 
Geometry 
C -1.95666140 -0.90672085 -0.68117301 
C -0.43002298 -0.89492032 -0.67981296 
C 0.15417190 0.56100333 -0.66107851 
C 1.15654023 0.88720877 0.44325959 
C 0.50684550 1.56376917 1.66991370 
C 0.77845890 -2.91395898 0.12878521 
C 0.09855395 -1.79928964 0.38636508 
319 
 
C -0.44013487 0.62523890 2.28041550 
C 0.01308869 2.97274182 1.32501775 
C -1.71406420 1.05447894 2.84244654 
H -2.36083082 -0.32955603 -1.52333045 
H -2.35930764 -0.49405321 0.24949794 
H -2.34002936 -1.93165855 -0.78238793 
H -0.65591762 1.31985673 -0.71473107 
H 1.93566073 1.55833942 0.02302790 
H 1.70431076 -0.02277810 0.76181014 
H 1.32164513 1.66717932 2.45298629 
H 1.14131038 -3.57668500 0.89816477 
H 1.02286216 -3.25048028 -0.86868141 
H -0.13608742 -1.47941177 1.40944551 
H -0.85547423 2.94839270 0.65813271 
H 0.79175258 3.55673887 0.81971586 
H -0.27593249 3.52781362 2.22369674 
H -1.99307337 2.10919464 2.75070934 
H -1.73277415 0.79075992 3.91700593 
H -2.52724146 0.45105245 2.39713854 
O 1.11506144 -0.65133477 -2.30272129 
O 0.80691100 0.68528131 -1.92745067 
O -0.05943204 -1.36873004 -1.98866261 
Vibrational frequencies (in cm-1) 
 29.8  40.6  49.3  63.7  89.4 111.5 146.3 167.6 174.6 214.0 241.6 246.3 288.1 303.9 
330.4 392.9 421.0 457.9 496.8 532.8 553.4 603.3 685.9 720.4 828.4 839.5 869.9 908.2 
928.9 957.0 973.5 984.9 992.9 1009.8 1035.7 1052.6 1057.7 1067.0 1092.6 1102.8 1123.3 
1157.5 1178.8 1193.5 1201.8 1206.3 1220.5 1249.7 1261.2 1267.2 1273.1 1287.4 1289.6 
1298.2 1301.9 1317.0 1330.1 1344.4 1355.5 1373.4 1387.2 1393.7 1397.0 1423.8 1854.0 
2650.3 2652.1 2658.1 2668.0 2670.4 2674.9 2677.6 2678.2 2681.2 2697.3 2726.6 2735.2 
2768.2 2779.4 2780.2 2785.6  
 
 
name= MIN428 
energy (in kcal/mol)= 57.458441 
ZPE (in kcal/mol)= 143.068 
G (in kcal/mol)= 118.321 
Geometry 
C -2.49270065 -0.03634296 -0.74779364 
C -0.97706699 -0.19132401 -0.65843572 
C -0.24569119 1.18598832 -0.78272334 
C 0.77311193 1.58124446 0.28388124 
C 1.30111687 0.40673814 1.11551234 
C 2.23784958 -0.48760537 0.43691758 
C -0.56179120 -1.12090299 0.48284764 
C 0.11570701 -0.42760654 1.67674544 
C -0.88292157 0.45717446 2.43690820 
C 0.64988684 -1.49544742 2.64465091 
H -2.78481873 0.57857148 -1.61041854 
H -2.90559442 0.41808212 0.15854358 
H -2.97969091 -1.01234212 -0.88491895 
H -0.98259278 2.00950284 -0.92943174 
H 0.33371640 2.34607366 0.95357293 
H 1.62284479 2.09329641 -0.21784195 
H 1.88272108 0.81665554 1.99335029 
H 0.13623113 -1.88993143 0.07470377 
H 2.65965656 -0.14904355 -0.49622770 
H -1.43423439 -1.70122089 0.83941441 
H -1.65096889 -0.15182324 2.92742811 
H -1.40159383 1.15731127 1.77522048 
H -0.38446344 1.04241408 3.21641636 
H 1.09181026 -1.04238290 3.53696191 
H 1.43730917 -2.10033655 2.16889704 
H -0.14165873 -2.17466741 2.97297280 
O 0.60732289 -0.27529091 -2.27254905 
O 0.41418315 1.11430163 -2.05025929 
320 
 
O -0.62586900 -0.84894318 -1.89764913 
Vibrational frequencies (in cm-1) 
 27.0  69.4 134.7 164.9 180.8 199.7 208.7 239.6 250.3 267.3 303.5 337.8 339.2 383.1 
401.4 440.0 458.5 488.5 501.3 532.7 652.5 679.1 702.9 831.7 849.8 867.2 915.4 932.0 
945.5 951.7 962.8 984.7 990.6 1008.3 1022.9 1029.5 1059.6 1073.2 1088.4 1115.0 1156.4 
1158.5 1186.0 1208.2 1216.0 1230.0 1258.7 1273.9 1277.6 1284.0 1287.4 1292.6 1294.0 
1299.1 1303.3 1308.2 1309.9 1319.5 1325.3 1333.3 1380.8 1388.5 1397.5 1409.0 1417.6 
2644.8 2653.4 2662.6 2664.4 2666.7 2674.7 2675.7 2676.7 2677.8 2679.8 2684.8 2732.1 
2735.8 2778.7 2779.7 2782.8  
 
 
name= MIN429 
energy (in kcal/mol)= 57.612818 
ZPE (in kcal/mol)= 143.087 
G (in kcal/mol)= 118.374 
Geometry 
C -2.45496960 -0.29411667 -0.72809213 
C -0.93179809 -0.25558267 -0.72139992 
C -0.36889522 1.20035531 -0.71743215 
C 0.48962502 1.66574606 0.45502058 
C 1.13700669 0.55058730 1.29859611 
C 2.38696281 0.21226752 0.61620753 
C -0.32043748 -1.22711990 0.28710369 
C 0.13116980 -0.58317965 1.60573921 
C -1.07130491 -0.04156585 2.39297196 
C 0.81976002 -1.65592252 2.46944245 
H -2.87248247 0.35518257 -1.50972225 
H -2.86949520 0.01589868 0.23737837 
H -2.82303999 -1.30857681 -0.93697067 
H -1.19371881 1.93294246 -0.88898658 
H -0.11478443 2.31205315 1.12086586 
H 1.29602913 2.32963166 0.05435242 
H 1.45039502 1.00774702 2.28381686 
H 0.55027054 -1.72646950 -0.19345190 
H 2.54112718 -0.81271052 0.31751483 
H -1.03131994 -2.04975085 0.49707068 
H -1.79333882 -0.83659816 2.60977583 
H -1.60162787 0.74112696 1.84172282 
H -0.76025560 0.38763468 3.35159110 
H 1.16767990 -1.23969905 3.42102008 
H 1.68527473 -2.09748885 1.96498470 
H 0.13094066 -2.47435542 2.70764132 
O 0.64926932 -0.05370843 -2.30924204 
O 0.39594017 1.29337433 -1.92365984 
O -0.56536467 -0.71578240 -2.04186078 
Vibrational frequencies (in cm-1) 
 34.5  70.6 138.7 150.7 171.5 187.0 212.3 239.5 240.9 260.9 274.8 330.9 350.3 377.5 
417.9 441.2 465.1 479.6 495.7 547.4 647.0 679.9 706.7 821.8 844.8 866.9 907.6 926.1 
942.0 959.8 978.8 982.3 988.1 1008.0 1021.4 1027.8 1066.4 1075.8 1113.4 1122.0 1155.2 
1183.6 1192.1 1211.0 1217.0 1227.5 1256.2 1275.8 1280.1 1286.7 1287.5 1292.6 1296.1 
1300.2 1306.4 1308.7 1315.6 1317.3 1329.0 1334.8 1383.7 1387.0 1399.0 1410.0 1415.2 
2641.9 2650.7 2655.6 2667.1 2671.6 2673.5 2674.9 2675.2 2675.5 2677.3 2681.0 2727.2 
2736.4 2778.6 2780.4 2782.1  
 
 
name= MIN430 
energy (in kcal/mol)= 58.177513 
ZPE (in kcal/mol)= 143.023 
G (in kcal/mol)= 118.727 
Geometry 
C -2.23637992 -0.14328190 -0.72955616 
C -0.71315847 -0.17734832 -0.65679429 
C -0.06963378 1.23962567 -0.63683395 
C 1.25054167 1.28531520 0.12549056 
C 1.15271000 0.77394682 1.56510090 
321 
 
C 1.05136108 -1.84101899 0.12347988 
C -0.16360543 -1.09736475 0.44836860 
C 0.07998742 -0.31867343 1.77974465 
C -1.21706050 0.33127462 2.29037470 
C 0.55806248 -1.30776788 2.85644615 
H -2.57322509 0.52239946 -1.53846238 
H -2.69849139 0.19555873 0.20102348 
H -2.64148224 -1.13827741 -0.95980984 
H -0.77241981 2.04042845 -0.34008425 
H 1.64376846 2.32148982 0.11825543 
H 2.00454292 0.68966053 -0.43379514 
H 0.96193635 1.61702674 2.25502362 
H 2.14478653 0.37665488 1.86419596 
H 1.42894237 -1.78978465 -0.88496153 
H -0.93170472 -1.89953719 0.66264833 
H -2.03883382 -0.39075386 2.33488105 
H -1.53130141 1.17119187 1.66328832 
H -1.08210998 0.72503854 3.30504969 
H 0.83454145 -0.79374169 3.78061703 
H 1.43259727 -1.88151535 2.51262975 
H -0.21831977 -2.04016435 3.09950235 
O 0.60050864 0.21255595 -2.49767977 
O 0.18414796 1.47666455 -2.02331040 
O -0.33193906 -0.71309360 -1.93741381 
Vibrational frequencies (in cm-1) 
 60.2  96.9 123.3 132.3 179.5 198.5 218.5 235.6 258.4 272.8 293.5 310.4 348.4 379.5 
390.5 417.6 454.9 467.6 525.5 545.1 637.8 672.8 726.5 786.7 852.9 880.8 885.7 917.2 
943.8 972.5 982.5 986.6 1000.7 1024.4 1031.5 1050.0 1071.1 1079.7 1106.1 1133.9 1153.1 
1171.0 1190.4 1194.4 1211.3 1220.9 1241.2 1248.0 1266.8 1277.7 1281.5 1286.8 1293.6 
1296.2 1299.0 1310.4 1311.7 1316.5 1319.1 1324.7 1356.7 1396.5 1399.8 1407.3 1417.4 
2644.8 2658.7 2661.2 2666.6 2668.2 2672.4 2672.8 2676.4 2678.7 2684.6 2699.5 2738.5 
2739.8 2778.2 2779.9 2781.6  
 
 
name= MIN431 
energy (in kcal/mol)= 58.91902 
ZPE (in kcal/mol)= 142.778 
G (in kcal/mol)= 117.758 
Geometry 
C -2.35474175 -0.19553274 -0.93744083 
C -0.83897570 -0.24677289 -0.92784715 
C -0.13329945 1.14619126 -0.93049780 
C 0.94516009 1.12281134 0.14747587 
C 0.76540769 -0.16768668 0.98701582 
C 2.00203757 -0.95846087 0.89354594 
C -0.24335152 -1.07361458 0.21667318 
C 0.30362341 0.18362515 2.42566866 
C -1.06441401 0.87651222 2.44413889 
C 0.25061556 -1.04724477 3.33983078 
H -2.72498866 0.37536324 -1.80234077 
H -2.75238670 0.27133051 -0.02978374 
H -2.78836202 -1.20172708 -1.01838817 
H -0.81896870 2.00835995 -0.87002278 
H 0.92284807 2.02788978 0.77220608 
H 1.94792557 1.11822991 -0.33803379 
H 1.06070240 0.89412455 2.84530280 
H 0.24548715 -1.97730328 -0.20908404 
H 2.20321108 -1.66228053 1.68616654 
H -1.02287273 -1.45115804 0.89847281 
H -1.87067925 0.18935049 2.16647971 
H -1.10119155 1.72452530 1.75252211 
H -1.29541739 1.26078758 3.44465000 
H 1.24377225 -1.47781690 3.50733376 
H -0.15085949 -0.78380204 4.32621578 
H -0.39059129 -1.83509269 2.93186383 
322 
 
O 0.70329934 -0.11664903 -2.57915339 
O 0.43266905 1.23415689 -2.23482480 
O -0.47318071 -0.81447929 -2.19288956 
Vibrational frequencies (in cm-1) 
 49.3  64.8  80.4 161.9 165.9 178.9 190.4 196.8 227.2 277.1 285.7 291.8 345.2 359.2 
405.9 440.6 443.5 479.0 555.4 563.8 571.2 657.6 712.5 815.7 851.0 863.9 909.7 933.8 
963.5 968.2 979.9 982.1 986.7 998.9 1012.7 1033.6 1057.7 1080.6 1141.4 1149.8 1153.8 
1176.9 1183.6 1184.6 1208.9 1227.7 1248.1 1276.7 1283.8 1284.5 1288.0 1289.7 1292.6 
1298.3 1303.7 1305.6 1307.6 1319.8 1323.7 1333.6 1365.0 1382.9 1394.2 1401.9 1407.4 
2645.7 2648.1 2653.3 2668.1 2669.1 2671.9 2674.2 2676.8 2677.4 2701.3 2703.4 2728.8 
2739.6 2779.4 2779.9 2781.6  
 
 
name= MIN432 
energy (in kcal/mol)= 60.385735 
ZPE (in kcal/mol)= 141.396 
G (in kcal/mol)= 113.552 
Geometry 
C -2.21287120 -0.54928113 -0.62097014 
C -0.69580850 -0.69546039 -0.71125762 
C 0.03523060 0.69023776 -0.72701858 
C 1.24428077 0.83018855 0.19796749 
C 0.90528583 1.34988953 1.61664585 
C 0.66573619 -2.63477897 0.05550220 
C -0.19407166 -1.65399559 0.32313052 
C -0.47334011 1.85105551 1.64047139 
C -1.36420978 1.63429114 2.77342698 
C 1.32275319 0.33168313 2.68358055 
H -2.60066189 0.05416094 -1.45385802 
H -2.51713300 -0.06862847 0.31454156 
H -2.70777196 -1.52785424 -0.67792280 
H -0.67734084 1.54299075 -0.61347941 
H 1.95646122 1.53249943 -0.28579932 
H 1.79334424 -0.12933436 0.25918799 
H 1.52388216 2.28619137 1.78481316 
H 1.01635726 -3.33993756 0.79353252 
H 1.08004572 -2.81147553 -0.92915779 
H -0.60652531 -1.49535951 1.31848388 
H -2.39601631 1.47878307 2.40990389 
H -1.12284520 0.81940845 3.46433436 
H -1.40940340 2.56836132 3.36538853 
H 2.37819908 0.05324451 2.58081972 
H 0.73767058 -0.59169273 2.61012855 
H 1.19076709 0.73091810 3.69439541 
O 0.69192001 -0.52747644 -2.49587978 
O 0.47673205 0.81046779 -2.08146027 
O -0.45738487 -1.21589681 -2.03167717 
Vibrational frequencies (in cm-1) 
-26.6  32.6  42.0  54.0  76.8 111.6 152.5 167.3 175.4 216.1 225.8 265.1 276.2 308.9 
341.4 361.5 416.1 457.5 498.9 508.2 558.1 606.0 677.4 719.1 825.2 840.7 869.8 887.4 
929.1 963.6 974.1 981.3 985.3 1010.1 1033.0 1055.0 1060.5 1071.6 1095.2 1103.7 1128.2 
1161.9 1170.0 1195.1 1210.4 1215.9 1224.1 1243.5 1262.9 1266.3 1275.8 1287.5 1289.2 
1298.1 1303.9 1311.9 1324.5 1339.5 1346.3 1377.2 1385.6 1392.9 1395.9 1430.8 1849.9 
2640.1 2650.7 2654.9 2662.1 2668.0 2671.0 2675.6 2677.8 2680.7 2709.1 2735.0 2753.0 
2768.8 2778.8 2779.9 2781.1  
 
 
name= MIN433 
energy (in kcal/mol)= 58.812037 
ZPE (in kcal/mol)= 143.731 
G (in kcal/mol)= 119.911 
Geometry 
C -2.75976614 -0.01123287 0.05571466 
C -1.25000542 -0.04244004 -0.17193741 
C -0.63825383 1.39411216 -0.07316600 
323 
 
C 0.67661157 1.50683592 0.68723058 
C 1.50599416 0.23366422 0.47999386 
C 1.75858421 -0.03412656 -0.94919637 
C -0.59969104 -1.19552543 0.59421764 
C 0.80692198 -0.95773348 1.18122573 
C 0.68939833 -0.69641469 2.69639073 
C 1.66424842 -2.21962319 0.98029974 
H -3.24833727 0.71907648 -0.60444535 
H -3.00673848 0.24337834 1.09138355 
H -3.21375121 -0.98589510 -0.16829503 
H -1.38172869 2.14457862 0.26488428 
H 0.49608661 1.69054427 1.76208609 
H 1.23356153 2.39579903 0.32541538 
H 2.51579572 0.36367312 0.96182640 
H -0.54025942 -2.05239531 -0.12037205 
H 2.16736099 0.79921617 -1.50629491 
H -1.27456960 -1.54811374 1.39660119 
H -0.04769323 0.08016002 2.92104030 
H 1.64657964 -0.38687621 3.12632708 
H 0.37436656 -1.60232595 3.22606310 
H 1.85650161 -2.38684237 -0.09166847 
H 2.63519779 -2.13059155 1.47507169 
H 1.17027646 -3.11142036 1.37474111 
O -0.07198082 0.48583413 -2.04267262 
O -0.38354058 1.74151075 -1.43822163 
O -1.11031822 -0.35259479 -1.57928856 
Vibrational frequencies (in cm-1) 
-56.8  87.7 138.3 186.3 207.0 231.6 241.6 242.8 280.5 284.0 329.0 348.6 362.4 407.8 
441.0 448.9 485.0 523.9 528.0 612.0 655.8 688.0 707.5 825.9 859.2 880.1 908.8 942.4 
943.5 957.0 964.1 975.6 985.0 1005.2 1030.3 1031.2 1042.9 1067.5 1102.3 1122.0 1152.5 
1157.1 1172.1 1194.3 1206.9 1223.0 1251.8 1266.3 1279.8 1283.7 1288.9 1290.4 1296.7 
1300.0 1303.1 1308.1 1312.9 1319.4 1330.8 1336.4 1367.6 1391.2 1402.8 1406.1 1436.4 
2643.9 2650.1 2659.7 2663.4 2668.8 2676.1 2677.3 2678.8 2680.5 2685.4 2688.4 2729.3 
2740.1 2778.4 2780.0 2781.8  
 
 
name= MIN434 
energy (in kcal/mol)= 60.078998 
ZPE (in kcal/mol)= 142.886 
G (in kcal/mol)= 117.871 
Geometry 
C -2.28429571 -0.13639381 -0.60332072 
C -0.76173979 -0.15669280 -0.60939453 
C -0.13882490 1.26996076 -0.62390672 
C 1.20866066 1.30239362 0.07895032 
C 1.07170034 0.91530436 1.55051072 
C 1.05792979 -1.68225531 -0.14866793 
C -0.16122561 -1.08593993 0.45890921 
C 0.22139102 -0.35838306 1.77921529 
C -1.05882616 0.02040805 2.54547370 
C 1.01928443 -1.36274670 2.63334284 
H -2.66906984 0.53646638 -1.38442909 
H -2.69126316 0.18945636 0.35915141 
H -2.69602817 -1.13142288 -0.82135117 
H -0.83123036 2.06286384 -0.28523889 
H 0.64790457 1.76141196 2.12232515 
H 1.67136844 2.30131518 -0.02064211 
H 2.08799839 0.76572575 1.96775704 
H 0.88579014 -2.60642057 -0.68775274 
H 1.90916293 0.59638573 -0.42814112 
H -0.91931946 -1.86626500 0.72023798 
H -1.62695451 0.79529948 2.02163677 
H -0.82074646 0.40857742 3.54229678 
H -1.71702143 -0.84275459 2.68669545 
H 1.30738502 -0.92899494 3.59599360 
324 
 
H 1.94470257 -1.66609437 2.12231355 
H 0.43930113 -2.26585705 2.84380620 
O 0.45450016 0.26045002 -2.51963989 
O 0.02693108 1.50785345 -2.02305274 
O -0.40642184 -0.70127824 -1.89796928 
Vibrational frequencies (in cm-1) 
-19.9  79.5 135.5 147.5 173.3 208.1 229.3 239.0 245.2 262.2 273.8 289.4 307.1 354.3 
381.6 422.4 446.2 456.2 508.8 535.6 629.7 672.4 725.0 782.8 859.1 884.4 888.0 914.5 
963.5 975.2 979.6 987.8 1006.0 1022.1 1034.3 1042.3 1069.7 1114.2 1128.4 1141.5 1163.6 
1165.6 1178.6 1195.9 1212.1 1220.3 1241.2 1255.4 1274.5 1278.5 1281.5 1286.0 1296.3 
1305.0 1306.5 1311.2 1313.9 1316.4 1329.3 1333.9 1358.4 1393.2 1401.8 1403.5 1416.8 
2642.0 2648.7 2663.6 2666.4 2666.7 2673.2 2676.0 2677.9 2680.1 2686.2 2701.2 2737.4 
2739.7 2777.1 2778.0 2781.2  
 
 
name= MIN435 
energy (in kcal/mol)= 61.533882 
ZPE (in kcal/mol)= 141.643 
G (in kcal/mol)= 114.837 
Geometry 
C -2.09780367 -0.80445594 -0.87757440 
C -0.57220092 -0.77901798 -0.83557331 
C 0.01083287 0.67309122 -0.76538711 
C 1.21273078 0.85221269 0.15833120 
C 1.12284279 1.27597508 1.53082648 
C 0.65411650 -2.78803973 -0.02649332 
C -0.04981441 -1.68815355 0.23139007 
C -0.01312509 1.63760303 2.36003304 
C -1.43705063 1.21585708 1.98627061 
C 0.30261130 1.14058967 3.78716860 
H -2.48118941 -0.17507836 -1.69336476 
H -2.54454009 -0.46137740 0.06006463 
H -2.46553100 -1.82371012 -1.06592865 
H -0.76932826 1.44160027 -0.60132902 
H 1.92144360 1.57998410 -0.33764074 
H 1.84244681 -0.08192078 0.15135715 
H 0.02153915 2.77264007 2.37921179 
H 1.02033786 -3.45346351 0.74036786 
H 0.91668060 -3.10981772 -1.02635636 
H -0.30373621 -1.38533379 1.24691356 
H -1.77017181 1.67247320 1.04993171 
H -2.15227308 1.52089325 2.76081263 
H -1.51807737 0.12765187 1.89238391 
H -0.38797621 1.56767698 4.51935186 
H 1.32369527 1.41994290 4.08000652 
H 0.23264044 0.05031504 3.85187590 
O 0.86820632 -0.37182411 -2.54830170 
O 0.43752425 0.90490920 -2.11135970 
O -0.17418804 -1.24304835 -2.13922660 
Vibrational frequencies (in cm-1) 
 23.6  60.0  71.5  83.8 109.3 139.4 153.2 169.8 194.3 212.7 226.7 248.6 297.7 321.2 
334.8 375.2 430.8 451.3 476.5 541.0 559.4 613.5 679.7 719.7 781.6 832.5 867.2 904.7 
959.3 969.1 974.4 981.2 986.4 1009.7 1010.1 1057.6 1061.4 1074.0 1096.6 1115.0 1123.7 
1146.8 1173.0 1175.3 1189.0 1196.0 1210.5 1240.4 1252.3 1260.2 1281.1 1285.7 1294.7 
1299.4 1301.0 1306.1 1309.6 1332.3 1336.3 1385.8 1392.1 1395.6 1400.6 1496.7 1852.0 
2603.0 2654.2 2667.1 2669.7 2673.1 2675.1 2677.8 2682.0 2687.1 2706.4 2708.2 2748.6 
2776.0 2778.8 2781.2 2781.5  
 
 
name= MIN436 
energy (in kcal/mol)= 61.55605 
ZPE (in kcal/mol)= 141.622 
G (in kcal/mol)= 114.847 
Geometry 
C -2.19771060 -0.87050082 -0.77445041 
325 
 
C -0.67106023 -0.82469441 -0.78497604 
C -0.11430247 0.63900188 -0.76712193 
C 1.17885883 0.83086802 0.01991385 
C 1.25394001 0.96429492 1.45410559 
C 0.80926114 -2.64686960 0.04522254 
C -0.10030988 -1.70408544 0.28191305 
C 0.19823454 1.00520763 2.45450216 
C 0.70151568 1.88797149 3.61532222 
C -1.21371720 1.44910211 2.06126351 
H -2.62042429 -0.53604063 0.17735745 
H -2.55639080 -1.89471095 -0.95372792 
H -2.61597296 -0.24629029 -1.57713342 
H -0.88483097 1.39409677 -0.52132399 
H 1.71169212 1.73381535 -0.39695615 
H 1.89599287 0.00677471 -0.25851722 
H 0.14582152 -0.06053622 2.83962937 
H 1.21215456 -3.29228474 0.81157426 
H 1.21767622 -2.84972299 -0.93698185 
H -0.50486394 -1.52281395 1.27661993 
H 0.70159680 2.94614700 3.33585895 
H 1.73219337 1.62347387 3.88697528 
H 0.07638396 1.77228762 4.50468163 
H -1.85278142 1.55677129 2.94670745 
H -1.70342696 0.72580386 1.40319712 
H -1.19878899 2.42242798 1.55925096 
O 0.63185499 -0.38259083 -2.60666482 
O 0.16339671 0.87183684 -2.15153993 
O -0.30806244 -1.31627785 -2.08796886 
Vibrational frequencies (in cm-1) 
 34.5  40.0  70.6  87.8 120.7 137.6 156.1 165.0 193.1 220.1 221.9 249.0 274.3 320.6 
336.1 377.5 426.6 445.3 467.3 543.5 568.1 617.6 672.9 720.3 773.6 832.3 868.4 910.5 
958.6 968.6 975.5 983.1 986.9 1009.8 1011.7 1051.4 1059.0 1078.6 1097.9 1114.6 1123.6 
1152.4 1172.3 1178.1 1184.4 1195.5 1216.9 1230.5 1248.6 1260.7 1282.0 1285.7 1295.6 
1299.2 1300.8 1307.4 1313.5 1331.2 1339.9 1384.8 1391.0 1394.8 1401.0 1484.1 1851.0 
2610.0 2655.1 2666.5 2667.5 2674.1 2676.1 2679.6 2687.8 2689.2 2707.9 2709.6 2753.7 
2775.2 2779.1 2780.8 2781.8  
 
 
name= MIN437 
energy (in kcal/mol)= 60.988982 
ZPE (in kcal/mol)= 142.757 
G (in kcal/mol)= 117.967 
Geometry 
C -2.02317717 0.59433583 -0.36904729 
C -0.60453515 0.13425674 -0.61431015 
C 0.39094843 1.30761835 -0.91817556 
C 1.69373319 0.97166051 -0.19132058 
C -0.06683022 0.84821812 2.21320155 
C 1.59381968 -0.52511449 0.13601219 
C 0.09255073 -0.79578378 0.41207750 
C -0.24682401 -0.57726797 1.91316758 
C -1.73110261 -0.85968513 2.24637260 
C 0.59279853 -1.55318517 2.76456743 
H -2.40369679 1.15665886 -1.23483438 
H -2.07645074 1.25543623 0.50887076 
H -2.70547090 -0.25029573 -0.21823618 
H -0.00255482 2.31647047 -0.71347136 
H 1.80147696 1.57950603 0.72463304 
H 2.57156094 1.19799410 -0.82088090 
H 0.58393686 1.10144650 3.03572282 
H 2.24988253 -0.81120942 0.96888671 
H 1.92386467 -1.12949393 -0.73102014 
H -0.16088433 -1.85142467 0.16088586 
H -2.36788698 0.02379415 2.10592648 
H -1.85500676 -1.17335708 3.28878643 
326 
 
H -2.12570594 -1.66106753 1.61282293 
H 0.37332684 -1.44092300 3.83122080 
H 1.66845079 -1.39333876 2.64278479 
H 0.38307595 -2.59435981 2.49448092 
O 0.44432129 -0.13481095 -2.62458308 
O 0.55330106 1.24895114 -2.32934773 
O -0.67371241 -0.57677577 -1.86549486 
Vibrational frequencies (in cm-1) 
 49.1  56.4 123.5 146.7 150.8 164.0 219.7 242.7 255.6 269.1 279.6 316.5 324.6 360.2 
426.2 431.5 450.4 471.0 544.7 586.2 631.1 703.2 716.3 818.5 853.4 864.9 918.9 932.9 
947.4 965.1 972.5 995.6 999.6 1014.6 1025.0 1030.8 1043.2 1073.8 1082.4 1116.9 1132.8 
1153.2 1158.2 1172.4 1197.3 1206.8 1225.0 1242.1 1260.9 1272.2 1282.2 1287.0 1289.7 
1295.9 1300.1 1304.4 1312.5 1324.7 1334.4 1339.7 1363.1 1381.0 1387.7 1401.3 1421.1 
2655.9 2660.3 2662.9 2664.8 2668.2 2671.9 2674.2 2677.0 2678.0 2700.3 2705.4 2744.8 
2747.2 2773.8 2776.1 2778.6  
 
 
name= MIN438 
energy (in kcal/mol)= 63.234254 
ZPE (in kcal/mol)= 141.955 
G (in kcal/mol)= 112.361 
Geometry 
C -3.04260255 -0.23892030 0.54142945 
C -1.53852546 -0.27838623 0.54677497 
C -0.34311805 0.55803748 0.53767230 
C 0.53621723 0.30235986 -0.70728391 
C 1.37028697 -0.92486561 -0.50402417 
C 0.85587635 -2.14336532 -1.19904369 
C -2.14408480 -1.44292244 0.57245636 
C 2.49259413 -0.93272244 0.23587428 
C 3.03882942 0.27741875 0.91920332 
C 3.29749194 -2.17623932 0.44463304 
H -2.52270725 2.20917330 0.20984321 
H -3.60061144 0.05541538 1.42480434 
H -3.58885580 0.01471881 -0.36500588 
H 0.26599133 0.38858329 1.47607289 
H 1.28055967 -2.21957391 -2.21082363 
H -0.09314744 0.21599860 -1.61723486 
H 1.16446305 1.19825328 -0.89243687 
H 1.10233786 -3.07268055 -0.66978800 
H -0.23854979 -2.12258721 -1.30612762 
H -2.15879608 -2.48462350 0.59435755 
H 4.12680601 0.35563911 0.78641457 
H 2.84083580 0.23899716 1.99986209 
H 2.60818281 1.21693489 0.54629458 
H 3.78118119 -2.49344402 -0.49023923 
H 2.67143243 -3.01195342 0.78927959 
H 4.08957638 -2.04609693 1.19203602 
O -1.67892181 2.42473142 -0.39993381 
O -0.65142370 1.90663193 0.66911688 
O -1.80478946 1.73414735 -1.40705448 
Vibrational frequencies (in cm-1) 
 16.5  31.5  45.6  49.0  71.2  79.5  86.9  91.8 118.8 139.0 170.5 203.6 249.0 291.4 
306.8 365.9 390.1 441.1 456.8 501.3 524.8 605.3 661.3 696.1 754.7 825.1 867.7 920.5 
950.9 960.5 986.0 1001.5 1010.5 1027.0 1027.7 1033.7 1054.0 1059.9 1108.2 1117.5 1135.4 
1142.7 1155.2 1159.4 1209.1 1231.0 1242.6 1274.7 1280.9 1282.9 1289.1 1291.5 1295.1 
1299.1 1315.8 1319.8 1333.3 1358.8 1386.3 1397.7 1401.5 1407.5 1426.9 1873.5 2049.5 
2640.9 2656.0 2665.5 2668.1 2669.0 2670.4 2673.6 2676.3 2703.4 2738.8 2742.3 2774.9 
2775.5 2777.3 2778.6 2830.2  
 
 
name= MIN439 
energy (in kcal/mol)= 65.360601 
ZPE (in kcal/mol)= 139.983 
G (in kcal/mol)= 110.219 
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Geometry 
C -2.51660156 -0.87369090 -0.60406460 
C -1.03779198 -0.87127388 -0.60803481 
C -0.44606751 2.93613022 -0.60205490 
C 0.68282099 2.94347804 -1.30432975 
C 1.88848017 -1.64594111 1.37085920 
C 1.25886863 -1.67525398 -0.03885772 
C -0.22933866 -1.74731972 0.00373678 
C 1.55958415 -0.53238346 2.27570665 
C 0.94106315 0.69373709 1.78433608 
C 1.60249702 -2.95021633 2.13385857 
H -2.93198369 -1.74967935 -0.08528830 
H -2.92355589 -0.87710185 -1.62846381 
H -2.91942561 0.02200748 -0.10190519 
H -0.75580727 3.63810493 0.17030949 
H 1.45401027 3.68581444 -1.18182464 
H 0.92469009 2.21105373 -2.05870362 
H 3.00917551 -1.56702559 1.23551254 
H 1.64930817 -2.55499401 -0.59554608 
H 1.61268528 -0.79386709 -0.61133060 
H -0.63907645 -2.58805262 0.55845812 
H 1.02137832 0.90593721 0.70983079 
H 1.32365274 1.56500558 2.33990905 
H -0.14134918 0.63986075 2.01107930 
H 2.13171051 -2.95820931 3.09632142 
H 1.91844271 -3.82671878 1.56203468 
H 0.53558646 -3.05678148 2.35667102 
O -1.27233306 1.11190112 -1.75804287 
O -1.46106349 2.02421356 -0.70158190 
O -0.39424070 0.11395814 -1.34437230 
Vibrational frequencies (in cm-1) 
 17.2  32.5  46.7  49.0  62.4  78.3  84.5 113.8 132.3 144.5 155.8 173.2 221.7 236.9 
302.7 356.7 366.0 420.8 442.6 470.5 520.6 573.1 616.8 641.2 655.6 809.3 814.7 853.0 
888.1 927.7 933.1 939.9 974.7 991.5 1011.3 1029.5 1036.1 1052.8 1061.1 1064.4 1109.4 
1124.3 1168.6 1176.7 1193.6 1219.7 1224.9 1259.5 1268.7 1277.6 1278.9 1280.5 1291.7 
1301.0 1304.1 1318.2 1358.3 1373.7 1376.9 1379.8 1398.6 1402.4 1410.1 1855.4 1867.9 
2653.1 2655.9 2661.6 2663.4 2666.4 2671.7 2679.4 2685.6 2712.5 2733.1 2735.9 2759.0 
2767.6 2777.4 2780.7 2792.5  
 
 
name= MIN440 
energy (in kcal/mol)= 64.792976 
ZPE (in kcal/mol)= 141.138 
G (in kcal/mol)= 113.907 
Geometry 
C -2.06793722 -1.04229615 -0.76523612 
C -0.54374625 -1.08861335 -0.73180581 
C 0.06867967 0.35011202 -0.70547826 
C 1.11589055 0.65311856 0.36703327 
C 0.48811520 0.81344027 1.71075100 
C 1.32702449 -2.54379737 0.25575302 
C -0.03721916 -2.05854778 0.33856125 
C -0.26106582 1.85753651 2.09110141 
C -0.56665936 3.03522410 1.22892978 
C -0.86509062 1.91034909 3.45767823 
H -2.43049162 -0.40568334 -1.58507016 
H -2.47773486 -0.65409520 0.17361408 
H -2.49680890 -2.03849218 -0.93426907 
H -0.72761847 1.12817233 -0.70323919 
H 1.66255210 1.58036972 0.07700508 
H 1.90378928 -0.12682957 0.38056822 
H 0.69360263 -0.00151848 2.40404835 
H -0.68353907 -2.97760788 0.35477149 
H 1.90559752 -2.29532874 -0.61983936 
H -0.20653425 -1.63092757 1.35787326 
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H -1.55107898 2.93046701 0.74957048 
H 0.17364417 3.18051452 0.42941885 
H -0.59064882 3.96921068 1.80855943 
H -0.39184630 2.69447836 4.06670208 
H -0.75691445 0.96792000 4.01002267 
H -1.93942529 2.13736056 3.41279489 
O 0.99066654 -0.84054962 -2.37735375 
O 0.66711420 0.48643491 -1.99649258 
O -0.15804694 -1.59153156 -2.02292729 
Vibrational frequencies (in cm-1) 
 29.3  37.9  68.2  84.9  94.7 102.3 119.0 159.3 206.6 230.9 247.3 251.8 304.2 343.4 
365.5 388.9 398.0 427.6 451.1 483.9 546.0 578.2 647.6 703.7 795.5 824.9 866.9 907.9 
917.2 939.7 968.6 992.3 1003.3 1016.2 1018.0 1020.4 1061.2 1084.2 1087.2 1115.2 1134.9 
1147.5 1178.9 1201.0 1217.7 1228.2 1235.8 1259.0 1264.1 1273.7 1276.0 1282.5 1286.2 
1286.4 1289.1 1290.1 1310.4 1329.4 1342.1 1348.7 1378.6 1397.0 1400.0 1415.9 1873.3 
2624.2 2647.3 2666.3 2667.5 2668.2 2669.0 2672.5 2675.4 2677.0 2678.7 2720.4 2737.7 
2750.1 2777.2 2779.8 2780.8  
 
 
name= MIN441 
energy (in kcal/mol)= 65.186326 
ZPE (in kcal/mol)= 140.802 
G (in kcal/mol)= 110.592 
Geometry 
C -2.40776897 -1.12278983 -0.51991662 
C -0.93150978 -1.14350211 -0.59818362 
C -0.12158656 2.47822376 -0.71731073 
C 0.99693676 2.37329644 -1.42823955 
C 1.99736943 -0.65515111 0.63946629 
C 1.39232105 -1.87385256 -0.07923803 
C -0.09005188 -1.92827799 0.08838407 
C 0.52368505 -0.69820578 2.62221054 
C -0.07201772 0.64835366 2.64909729 
C 1.93356641 -0.79525800 2.16892228 
H -2.86521949 -1.20774839 -1.51887576 
H -2.77759922 -0.18392495 -0.07630761 
H -2.80304615 -1.94690457 0.09223239 
H -0.34545596 3.19710957 0.06901816 
H 1.84538056 3.02449508 -1.29925600 
H 1.15159139 1.63306524 -2.19806810 
H 1.47907107 0.26865465 0.31163890 
H 1.85783634 -2.80377302 0.30658090 
H 1.66038491 -1.83511865 -1.15620297 
H -0.45956879 -2.65030909 0.81373503 
H -0.54956904 0.81249668 3.62900218 
H -0.89473510 0.67327578 1.91186380 
H 0.58596691 1.49663499 2.44201585 
H 2.58426774 -0.03694164 2.64423618 
H 3.05284046 -0.53456551 0.32866785 
H 2.34802636 -1.77879726 2.47330435 
O -1.16021618 0.75846655 -1.87677407 
O -1.23193896 1.68779501 -0.81795065 
O -0.32155840 -0.28720619 -1.50663728 
Vibrational frequencies (in cm-1) 
 -5.8  32.9  39.5  47.3  60.9  75.0  98.0 117.8 131.7 140.9 160.3 185.0 230.1 274.8 
314.6 350.4 413.9 420.4 452.9 474.4 563.1 613.7 634.7 665.7 815.2 846.1 874.0 882.1 
902.0 913.7 931.0 941.6 966.2 985.6 1014.3 1021.1 1036.8 1061.8 1066.0 1099.3 1109.3 
1154.5 1160.6 1171.7 1198.5 1223.5 1247.6 1269.8 1272.5 1277.7 1281.7 1287.4 1291.4 
1305.3 1313.0 1333.8 1341.5 1354.4 1368.5 1375.0 1377.4 1384.4 1398.3 1856.4 1866.0 
2653.1 2659.2 2662.7 2663.6 2667.2 2671.9 2674.9 2712.7 2735.0 2736.3 2740.4 2743.9 
2754.9 2771.0 2777.8 2792.7  
 
 
name= MIN442 
energy (in kcal/mol)= 64.095643 
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ZPE (in kcal/mol)= 141.905 
G (in kcal/mol)= 116.669 
Geometry 
C -2.22363960 0.18209122 -0.82223584 
C -0.74404277 0.17325399 -0.79313306 
C 0.07254080 1.52914514 -0.73316056 
C 0.74746849 1.64849429 0.75427302 
C 1.16521785 0.30159090 1.32248152 
C 1.38667481 -0.71859923 0.14350382 
C 0.04615278 -1.01084539 -0.44791689 
C 0.18781004 -0.32548943 2.21583127 
C -1.07715291 0.31196120 2.54381555 
C 0.44603898 -1.65383856 2.78063764 
H -2.64281740 1.18896867 -0.69770982 
H -2.68007679 -0.48370643 -0.08323263 
H -2.57736487 -0.17996180 -1.81536772 
H -0.62683810 2.38476038 -0.83394647 
H 0.10313618 2.23323479 1.40542917 
H 1.64004324 2.27124031 0.54912153 
H 2.15657551 0.41433036 1.84613684 
H 1.94067389 -1.61039930 0.45935201 
H 2.02797302 -0.17902365 -0.62089592 
H -0.40064397 -1.97493840 -0.25924199 
H -1.64885466 0.53813246 1.59550522 
H -0.94961231 1.32800297 2.97939198 
H -1.75078988 -0.25201672 3.20317935 
H 0.07617545 -1.78339146 3.81296449 
H 1.50656025 -1.96304502 2.76763366 
H -0.09040522 -2.43252450 2.18402777 
O -0.74222650 -1.27296840 -2.68444578 
O 1.00533176 1.48110526 -1.61498596 
O -0.05452780 -0.57726128 -1.95353789 
Vibrational frequencies (in cm-1) 
 25.2  95.8 109.9 127.6 132.0 155.4 190.1 199.9 235.8 276.0 307.2 316.0 339.5 368.3 
395.0 419.6 489.7 494.1 530.1 548.1 621.0 669.5 713.1 736.0 786.8 811.5 848.3 876.2 
890.3 927.5 944.7 984.0 997.3 1015.8 1034.1 1038.5 1074.4 1080.8 1117.3 1139.4 1152.7 
1159.2 1188.4 1188.8 1197.6 1201.8 1219.8 1226.2 1242.5 1249.5 1264.3 1275.1 1290.0 
1291.9 1301.3 1317.0 1332.9 1354.7 1363.0 1372.3 1397.9 1403.7 1427.8 1471.5 1514.8 
2544.1 2576.5 2602.8 2628.7 2638.6 2639.3 2645.3 2651.1 2675.1 2681.5 2727.7 2742.3 
2750.2 2755.6 2767.9 2770.5  
 
 
name= MIN443 
energy (in kcal/mol)= 66.222914 
ZPE (in kcal/mol)= 139.926 
G (in kcal/mol)= 110.092 
Geometry 
C -2.82246353 -0.98584958 -0.80416276 
C -1.33690873 -0.98773251 -0.79423168 
C -0.88307444 2.50378904 -0.83698347 
C -1.10436074 2.04692354 0.39241576 
C 1.54546411 -0.56262008 1.03461220 
C 0.94356949 -1.58822878 0.05137103 
C -0.54555099 -1.57211242 0.11352855 
C 1.14408464 -0.92173469 2.41794902 
C 1.05681098 0.17201393 3.39382963 
C 3.08063905 -0.64240285 1.01631472 
H -3.21558582 -0.01784069 -0.45311214 
H -3.24607609 -1.77130885 -0.16467327 
H -3.21919628 -1.13895601 -1.82059693 
H -1.12280401 3.49508217 -1.22431891 
H -1.56240853 2.63452206 1.16982569 
H -0.85333350 1.04922026 0.71708544 
H 1.22837868 0.46068533 0.72116662 
H 1.31219523 -2.60533325 0.31253693 
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H 1.31632609 -1.39277164 -0.97427729 
H -0.96795629 -2.09452171 0.97311161 
H 1.65053844 -0.09275233 4.28592671 
H 0.01443322 0.23924881 3.75284026 
H 1.36228510 1.17097425 3.06700069 
H 3.53126725 0.14470687 1.63055439 
H 3.46287131 -0.52479385 -0.00468866 
H 3.43711893 -1.61107303 1.39086003 
O 0.15743342 0.55832200 -1.54421144 
O -0.31193193 1.83783571 -1.88133420 
O -0.84530584 -0.35930201 -1.92586056 
Vibrational frequencies (in cm-1) 
 16.0  30.3  40.3  54.6  70.2  72.3 101.1 106.4 108.5 151.7 172.7 184.2 241.7 274.1 
279.3 317.7 330.0 353.2 435.3 464.9 482.3 559.5 624.6 631.9 639.6 804.7 854.6 890.2 
899.3 934.7 939.6 951.4 980.2 1005.3 1010.3 1017.7 1029.8 1055.8 1071.1 1097.9 1113.4 
1160.5 1170.8 1181.9 1208.6 1222.7 1235.9 1261.9 1270.3 1270.8 1276.1 1278.9 1281.4 
1297.2 1298.1 1314.3 1351.3 1363.3 1367.9 1373.7 1377.5 1393.7 1402.4 1856.3 1860.8 
2655.5 2659.8 2663.4 2668.2 2672.0 2674.8 2675.6 2693.3 2707.9 2731.4 2734.9 2751.6 
2770.9 2777.2 2778.0 2790.6  
 
 
name= MIN444 
energy (in kcal/mol)= 66.339129 
ZPE (in kcal/mol)= 140.01 
G (in kcal/mol)= 109.58 
Geometry 
C -2.50063430 -0.96864028 -0.57990743 
C -1.02179477 -0.96536418 -0.56814024 
C -0.68046330 2.88873312 -0.58233557 
C 0.48009703 2.99973236 -1.22213234 
C 1.83975360 -1.57319929 1.43538965 
C 1.26379426 -1.80479473 0.01766752 
C -0.22609596 -1.86446574 0.02560355 
C 1.28692554 -0.30759277 1.98915625 
C 1.79314616 0.94458169 1.41421130 
C 1.48433405 -2.72256193 2.38576477 
H -2.91905959 -1.87730058 -0.12257356 
H -2.90281564 -0.90396122 -1.60335715 
H -2.90614646 -0.11000743 -0.01778112 
H -1.09153065 3.55227840 0.17656848 
H 1.17642683 3.80429129 -1.05535931 
H 0.82295479 2.29843719 -1.96736623 
H 2.95437904 -1.52306927 1.34876607 
H 1.66842122 -2.76006290 -0.38265502 
H 1.64299793 -1.01892379 -0.66618370 
H -0.65120090 -2.70923089 0.56386222 
H 1.96099209 1.67863886 2.21855344 
H 0.99242831 1.37811495 0.78090558 
H 2.69640879 0.89465928 0.79973105 
H 0.40624748 -2.74336042 2.59041578 
H 1.98454860 -2.59618170 3.35256180 
H 1.77337243 -3.69348604 1.97542450 
O -1.25542543 0.98945483 -1.76495429 
O -1.60689273 1.89684654 -0.74606892 
O -0.36507751 0.05410638 -1.24466042 
Vibrational frequencies (in cm-1) 
 -7.0  16.5  37.6  55.8  78.2  83.0 109.1 125.3 138.5 143.8 159.8 169.6 222.6 243.1 
279.8 337.2 358.1 407.2 441.7 475.2 512.0 561.6 612.4 635.4 652.8 810.2 840.2 866.0 
890.4 916.5 930.8 939.9 971.2 992.8 1011.1 1029.6 1033.6 1060.1 1063.9 1095.2 1111.1 
1133.7 1160.8 1170.4 1199.7 1221.5 1238.9 1263.3 1269.3 1277.5 1278.6 1280.8 1293.7 
1301.6 1304.4 1321.8 1345.2 1369.8 1373.3 1377.2 1381.5 1403.7 1404.6 1854.1 1871.3 
2645.7 2656.8 2661.7 2671.1 2671.6 2674.5 2684.5 2695.1 2712.6 2734.0 2736.0 2759.0 
2768.6 2777.4 2782.0 2792.6  
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name= MIN445 
energy (in kcal/mol)= 66.021476 
ZPE (in kcal/mol)= 141.219 
G (in kcal/mol)= 113.388 
Geometry 
C -2.94942966 -0.18833352 -0.15656669 
C -1.45397048 -0.17209508 -0.13843275 
C -0.81300104 1.16836432 -0.12161716 
C 0.64352887 1.15027416 0.39824876 
C 1.07477637 -0.25453034 0.70016329 
C 1.32629347 -1.11554787 -0.30574916 
C -0.82374104 -1.33866818 -0.18698111 
C 1.15057299 -0.60950587 2.16303241 
C 1.08393044 -2.12019019 2.41023541 
C 2.44248931 -0.03188035 2.75670531 
H -3.33685101 0.44324854 -0.96935223 
H -3.35848001 0.18995239 0.79076202 
H -3.35715093 -1.19707009 -0.30918408 
H -1.42509912 1.91254188 0.45082778 
H 0.73164029 1.80483237 1.28662835 
H 1.31404179 1.61046954 -0.35844647 
H 0.27303654 -0.14008311 2.68344382 
H 1.64668488 -2.13756617 -0.16401014 
H 1.32205147 -0.82733785 -1.35209040 
H -1.37467934 0.50899130 -3.48789927 
H 1.98194981 -2.63286777 2.04887488 
H 0.21887147 -2.56792283 1.90122784 
H 0.98789992 -2.34115894 3.47840956 
H 2.51909332 -0.26225263 3.82540972 
H 2.48737546 1.05741382 2.65114721 
H 3.32916149 -0.44856179 2.26567577 
O -0.04198703 1.17217360 -2.33305523 
O -0.87482318 1.78435438 -1.40982295 
O -0.69479531 0.07958376 -2.91251059 
Vibrational frequencies (in cm-1) 
 30.6  40.6  54.5  56.8  87.1 113.6 140.5 145.9 185.7 198.3 209.9 246.6 270.2 277.1 
311.1 322.1 367.2 397.5 437.4 473.6 500.4 520.0 554.7 679.2 700.2 735.2 836.2 854.1 
873.9 963.1 976.9 981.0 983.8 1011.7 1019.4 1052.3 1064.6 1078.9 1086.5 1102.7 1136.9 
1160.5 1171.5 1190.2 1231.8 1251.8 1264.7 1272.3 1285.4 1294.4 1295.2 1296.1 1296.6 
1302.2 1306.9 1322.1 1337.6 1350.9 1366.0 1384.5 1399.3 1401.0 1406.3 1804.4 1838.5 
2653.1 2666.8 2671.7 2672.0 2672.9 2676.6 2677.0 2678.1 2699.9 2705.6 2739.5 2775.2 
2776.4 2778.9 2782.2 2849.9  
 
 
name= MIN446 
energy (in kcal/mol)= 67.433652 
ZPE (in kcal/mol)= 139.891 
G (in kcal/mol)= 110.547 
Geometry 
C -2.82095359 0.10424318 -0.55968039 
C -1.35348639 -0.11086772 -0.63915095 
C -0.01677633 3.14585223 -0.62626963 
C 0.00811381 2.66975412 0.61526673 
C 1.39436551 -2.18296015 0.90392410 
C 0.86837705 -1.00613541 0.05772431 
C -0.59474415 -0.78299896 0.23535094 
C 1.34621279 -2.08364135 2.36945877 
C 1.11218281 -0.81394869 3.05188751 
C 0.69507349 -3.49150864 0.50008709 
H -3.31583993 -0.62946779 0.09026805 
H -3.29343952 0.03354018 -1.55343848 
H -3.05078681 1.10888554 -0.16960375 
H -0.13531611 4.18695149 -0.92890843 
H -0.08965189 3.29080930 1.48999024 
H 0.11964647 1.62552093 0.85668439 
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H 2.49694330 -2.30107242 0.67513603 
H 1.09674985 -1.19897005 -1.01447497 
H 1.43653041 -0.08748268 0.31537643 
H -1.03441450 -1.21605828 1.13198622 
H 1.93843100 -0.63257220 3.76334008 
H 0.21141317 -0.91791499 3.68485204 
H 0.98689422 0.08773921 2.44324847 
H 1.06834074 -4.33522652 1.09473745 
H 0.85909667 -3.71943870 -0.55779815 
H -0.38719216 -3.43338222 0.65988365 
O 0.35227535 1.07524022 -1.59990339 
O 0.10794362 2.44779483 -1.79146228 
O -0.86788048 0.41361967 -1.82430840 
Vibrational frequencies (in cm-1) 
 30.0  35.5  52.5  61.0  64.2  70.2  96.1 103.0 129.5 144.4 150.2 163.1 231.2 259.0 
299.6 348.3 355.6 370.8 438.3 447.9 533.7 590.6 619.5 625.1 626.1 803.9 826.8 831.7 
904.5 932.3 947.2 966.5 977.1 1001.6 1011.0 1023.3 1041.9 1054.9 1056.7 1068.2 1107.3 
1125.2 1171.7 1184.7 1198.6 1216.7 1230.4 1261.6 1268.9 1270.7 1275.1 1276.5 1281.6 
1298.9 1301.0 1309.0 1347.2 1373.6 1375.2 1378.1 1397.1 1400.7 1413.4 1857.5 1863.7 
2648.0 2656.8 2662.6 2663.4 2665.4 2673.7 2678.8 2683.4 2710.5 2724.5 2733.9 2757.9 
2768.1 2777.0 2780.4 2793.4  
 
 
name= MIN447 
energy (in kcal/mol)= 67.335182 
ZPE (in kcal/mol)= 140.125 
G (in kcal/mol)= 109.676 
Geometry 
C -3.27588261 -0.53927453 0.45032807 
C -1.78368148 -0.53296781 0.44695787 
C 0.09542465 2.99166869 0.46070389 
C -0.37972338 3.46720313 -0.68651625 
C 1.07056097 -1.72804371 -0.37151070 
C 0.48090575 -1.48046762 1.04080452 
C -1.00747761 -1.45904940 1.01789940 
C 2.37638322 -1.01982951 -0.38467653 
C 2.56268536 0.03526011 -1.38764094 
C 1.36690107 -3.21598951 -0.60315956 
H -3.66862035 -0.44370038 1.47398003 
H -3.67188061 -1.47139891 0.02054612 
H -3.70112706 0.29286641 -0.13439178 
H 0.43187297 3.55446113 1.32921490 
H -0.48978954 4.51808966 -0.89373431 
H -0.70534772 2.84364910 -1.50441518 
H 0.33837273 -1.39080918 -1.14098877 
H 0.87762733 -0.53467949 1.47016591 
H 0.85326218 -2.26381535 1.73322270 
H -1.47600308 -2.29900779 1.53249514 
H 2.55684423 1.01017298 -0.86576933 
H 1.83550230 0.09358578 -2.20408410 
H 3.56913155 -0.04981909 -1.83111854 
H 2.14678931 -3.57806611 0.07916933 
H 1.71001160 -3.39903048 -1.62691327 
H 0.46793985 -3.82009040 -0.43763158 
O -0.04438795 0.81480005 -0.28983646 
O 0.26065462 1.67439606 0.78704905 
O -1.41422036 0.57435928 -0.28645988 
Vibrational frequencies (in cm-1) 
 12.8  31.1  34.9  40.0  59.8  61.7  81.3 103.5 110.6 154.6 155.0 172.1 241.1 275.1 
296.9 333.0 362.6 372.6 424.4 473.6 509.7 551.6 619.4 645.6 657.6 809.7 855.6 877.7 
899.1 921.5 930.9 959.7 960.4 1000.7 1010.1 1020.8 1025.1 1059.7 1061.4 1109.6 1123.0 
1135.1 1171.3 1215.7 1221.5 1228.6 1244.3 1259.2 1268.6 1272.8 1273.7 1280.4 1300.9 
1301.4 1305.6 1330.5 1345.2 1360.5 1373.3 1375.2 1379.9 1397.5 1401.5 1855.1 1893.4 
2650.0 2657.3 2663.9 2667.9 2670.6 2671.8 2679.5 2696.3 2714.3 2737.5 2740.1 2755.4 
2769.3 2774.4 2779.6 2794.0  
333 
 
 
 
name= MIN448 
energy (in kcal/mol)= 66.120365 
ZPE (in kcal/mol)= 141.943 
G (in kcal/mol)= 116.718 
Geometry 
C -2.17899738 -0.31412107 -0.50334809 
C -0.65823904 -0.18471318 -0.62273707 
C -0.26580757 1.29063600 -0.99252326 
C 0.89674735 1.97319664 -0.29595428 
C 1.55269732 -0.11281872 1.81472742 
C 1.58390735 -0.88154752 0.51305807 
C 0.03075236 -0.94824606 0.49928868 
C 0.04320907 -0.39103152 1.97331067 
C -0.83742724 0.77596200 2.34689502 
C -0.11652329 -1.51896087 2.99107681 
H -2.68577578 0.12490783 -1.37440096 
H -2.55855787 0.17134277 0.40069733 
H -2.48649669 -1.36794373 -0.46622067 
H -1.16757720 1.94540600 -0.97520077 
H 0.94954453 3.03126669 -0.59177603 
H 1.86075480 1.53023298 -0.58241175 
H 0.82979292 1.95280327 0.79716617 
H 2.07734061 -1.85785332 0.57929955 
H 2.05431867 -0.38144308 -0.33855681 
H -0.34153628 -1.99282711 0.46398220 
H -0.94611482 1.51118322 1.54292542 
H -0.42688966 1.30572139 3.21926329 
H -1.84984306 0.44691453 2.61708183 
H 0.09543914 -1.15865455 4.00656219 
H 0.55879349 -2.36008705 2.79607008 
H -1.13969532 -1.91303529 2.98598781 
O 0.57799997 -0.10487300 -2.53121061 
O 0.04790373 1.19932877 -2.38828800 
O -0.34440217 -0.91734194 -1.83119804 
Vibrational frequencies (in cm-1) 
 38.0  71.9 112.1 143.1 152.3 167.6 174.9 207.4 238.3 248.1 274.6 282.6 311.1 332.3 
351.1 372.5 399.4 468.7 490.8 571.8 642.1 689.7 695.3 778.4 807.9 862.2 868.2 907.9 
952.0 961.1 979.7 991.7 996.0 1009.8 1012.4 1016.6 1043.4 1078.0 1107.9 1114.4 1118.3 
1151.1 1162.2 1179.5 1201.0 1213.4 1233.9 1259.9 1270.7 1280.0 1284.7 1288.4 1289.6 
1295.3 1297.5 1299.3 1301.6 1306.8 1323.9 1331.0 1371.4 1390.2 1397.1 1404.9 1413.0 
2656.9 2663.5 2666.8 2670.6 2671.5 2673.7 2675.0 2675.9 2677.0 2682.1 2710.9 2763.7 
2775.5 2778.3 2779.6 2781.7  
 
 
name= MIN449 
energy (in kcal/mol)= 68.282034 
ZPE (in kcal/mol)= 140.041 
G (in kcal/mol)= 110.264 
Geometry 
C -2.66525634 -1.33712331 -0.65068180 
C -1.17808668 -1.29012267 -0.61693256 
C -0.73974672 1.91115403 -0.71536551 
C -1.10920674 3.19222256 -0.75250464 
C 1.65630841 -0.75330979 1.49995861 
C 1.08146242 -1.68779779 0.41251276 
C -0.40828271 -1.69546228 0.39985068 
C 0.91962976 0.53265081 1.52012685 
C 1.65901706 1.73517908 1.91019381 
C 1.45516572 -1.33962049 2.90906433 
H -3.04951105 -1.37099053 -1.68244014 
H -3.09724764 -0.44011684 -0.18006387 
H -3.06402311 -2.21516621 -0.12630790 
H -0.77510784 1.23601545 0.14088915 
334 
 
H -1.04152417 3.80923669 -1.63154508 
H -1.51198740 3.70838745 0.10005986 
H 2.75143114 -0.64468265 1.30908826 
H 1.44823407 -2.72323569 0.58962149 
H 1.50369300 -1.40756329 -0.57307373 
H -0.86651578 -2.06683904 1.31671594 
H 1.10355985 2.26298250 2.70540837 
H 1.65943989 2.43845416 1.05443830 
H 2.69480985 1.61435832 2.24136944 
H 1.92935991 -0.71756924 3.67598817 
H 1.89322546 -2.34171450 2.97707073 
H 0.39004268 -1.42937592 3.15886740 
O 0.30593434 0.11624814 -1.64969160 
O -0.26304154 1.37983076 -1.89236311 
O -0.69404573 -0.85087451 -1.83768858 
Vibrational frequencies (in cm-1) 
 19.8  32.8  37.9  43.1  61.8  82.2  95.1  98.4 117.1 145.3 184.0 208.7 232.0 272.3 
308.0 334.9 346.2 375.2 406.4 412.9 534.8 579.7 589.2 613.2 645.6 813.5 854.1 881.6 
904.0 932.1 933.5 972.1 983.4 985.7 1011.9 1016.7 1022.6 1053.1 1066.0 1097.2 1103.2 
1150.0 1190.5 1209.2 1213.3 1225.4 1259.2 1259.9 1268.3 1272.8 1279.1 1290.5 1293.5 
1296.9 1298.6 1314.0 1349.3 1368.3 1372.3 1374.8 1394.7 1395.8 1404.4 1827.2 1865.9 
2650.3 2654.5 2665.6 2668.8 2669.0 2672.3 2674.7 2676.2 2696.3 2734.4 2735.3 2757.7 
2768.3 2777.8 2778.5 2799.4  
 
 
name= MIN450 
energy (in kcal/mol)= 68.087042 
ZPE (in kcal/mol)= 140.291 
G (in kcal/mol)= 111.604 
Geometry 
C -2.58133964 -1.10661410 -0.87872160 
C -1.09655139 -1.05818049 -0.84057760 
C -1.05878609 2.45756299 -0.94513971 
C -1.29373824 2.00387245 0.28123159 
C 1.76094964 -0.95335546 1.35655748 
C 1.18130176 -1.57688734 0.06814766 
C -0.30888353 -1.62143757 0.08435422 
C 0.86416612 0.12426480 1.84598088 
C 1.49099963 1.31260655 2.43257099 
C 1.78987847 -1.97158290 2.51054991 
H -2.95366160 -1.26644387 -1.90175504 
H -3.00815134 -0.15187941 -0.52832959 
H -2.99088192 -1.90501675 -0.24755256 
H -1.39198822 3.39987846 -1.37671471 
H -1.86288274 2.53945073 1.01990902 
H -0.93618232 1.04821605 0.65345435 
H 2.80473637 -0.62402800 1.13966254 
H 1.57465891 -2.61067270 -0.05064226 
H 1.57069595 -1.02847625 -0.81280767 
H -0.74023299 -2.15618915 0.93068557 
H 1.22899465 2.18542541 1.80314131 
H 2.57768219 1.30873726 2.56015610 
H 1.03072815 1.52424876 3.41317022 
H 2.39159727 -2.84610627 2.24009723 
H 0.77997277 -2.32615730 2.75470622 
H 2.22271281 -1.53908406 3.41932285 
O 0.25208079 0.64180677 -1.53125986 
O -0.34691454 1.84187552 -1.93637600 
O -0.58853553 -0.41155804 -1.95565440 
Vibrational frequencies (in cm-1) 
 24.0  36.9  58.5  66.8  85.2  94.0 104.9 113.8 123.7 165.3 187.2 222.6 233.9 255.9 
313.2 324.7 338.5 371.6 410.9 436.2 542.5 586.2 630.6 639.8 652.1 799.7 857.5 876.0 
909.7 933.9 937.0 947.1 979.2 996.3 1005.2 1018.1 1024.8 1063.5 1084.7 1096.8 1105.9 
1150.0 1167.8 1193.0 1208.7 1214.7 1229.3 1264.3 1269.0 1272.9 1279.2 1280.7 1296.3 
1296.7 1300.1 1310.9 1345.6 1364.6 1370.6 1372.7 1394.7 1395.7 1403.6 1856.1 1861.2 
335 
 
2652.2 2653.3 2663.6 2670.0 2671.7 2676.5 2678.1 2686.0 2697.9 2731.0 2733.7 2757.5 
2768.6 2778.1 2778.9 2785.2  
 
 
name= MIN451 
energy (in kcal/mol)= 69.641755 
ZPE (in kcal/mol)= 140.377 
G (in kcal/mol)= 111.97 
Geometry 
C -1.34475533 0.07548834 -0.59152073 
C 0.03169508 -0.46559251 -0.61634836 
C 1.22638968 2.31384772 -2.05239544 
C 1.52292342 2.39094570 -0.75803454 
C -0.74006858 -1.01612558 2.41448429 
C 0.63085010 -0.58173044 1.84251391 
C 0.85627540 -0.79656601 0.38548339 
C -1.72317741 0.05574365 2.19802982 
C -3.15977556 -0.21010668 2.27542282 
C -1.10304197 -2.43071420 1.96041430 
H -1.67913274 0.39598840 -1.59094345 
H -1.41170638 0.96160837 0.06945197 
H -2.06910299 -0.67250330 -0.23724963 
H 0.90044109 3.12536991 -2.70152570 
H 1.45950921 3.30045691 -0.18648993 
H 1.83862331 1.54789947 -0.16381328 
H -0.62376777 -1.03462639 3.54335002 
H 1.42539874 -1.10229991 2.41795914 
H 0.76752047 0.50657881 2.05622999 
H 1.83821233 -1.21514601 0.14568669 
H -3.55340802 0.29753575 3.17641538 
H -3.49025566 -1.25282026 2.30722906 
H -3.67446428 0.28345946 1.43232389 
H -2.00835094 -2.79935322 2.45217177 
H -0.29519110 -3.13773045 2.18472824 
H -1.26603194 -2.47198035 0.87637828 
O 1.63679889 0.03562379 -2.15145188 
O 1.28424787 1.20874482 -2.85171608 
O 0.45162564 -0.68108924 -1.92985241 
Vibrational frequencies (in cm-1) 
 18.0  37.9  48.1  79.1  86.5 106.4 136.0 145.2 172.2 177.1 183.4 218.8 250.1 261.9 
283.9 339.2 353.0 427.4 440.4 465.9 493.5 599.6 622.5 631.1 651.6 783.9 808.1 877.8 
902.9 918.5 933.1 949.8 974.1 986.4 1008.2 1028.2 1032.9 1048.4 1060.1 1070.3 1110.5 
1128.9 1173.2 1195.6 1206.7 1213.5 1235.2 1258.6 1268.7 1277.1 1281.1 1283.4 1296.1 
1300.0 1304.6 1308.5 1353.0 1373.3 1374.6 1382.1 1394.5 1400.7 1414.3 1855.1 1871.5 
2641.3 2648.8 2654.8 2656.8 2665.3 2669.1 2675.8 2679.8 2713.2 2727.9 2736.6 2743.5 
2765.7 2769.8 2780.0 2794.9  
 
 
name= MIN452 
energy (in kcal/mol)= 69.673993 
ZPE (in kcal/mol)= 140.5 
G (in kcal/mol)= 112.667 
Geometry 
C -2.13718314 -1.33021366 -0.79282204 
C -0.61554072 -1.28450225 -0.76624801 
C -0.03988194 0.17745105 -0.75553338 
C 1.11553624 0.33842342 0.16876943 
C 1.11702240 0.90340162 1.38366778 
C 2.40215512 0.97519781 2.15112040 
C -0.08728949 -2.03558640 0.36445745 
C -0.06011234 1.48058560 2.12921364 
C -0.75210706 2.59751873 1.33945368 
C -1.04075594 0.36454141 2.50336148 
H -2.52943585 -0.77189784 -1.65463391 
H -2.57686114 -0.90599379 0.11885099 
336 
 
H -2.50335069 -2.36117478 -0.88771034 
H -0.84451441 0.92893275 -0.62094608 
H 2.04959483 -0.03885468 -0.26202524 
H 3.25268903 0.53783100 1.61114562 
H 0.30726384 1.93890009 3.08712996 
H 2.67017127 2.01746196 2.37696752 
H 2.32047467 0.43929129 3.10803828 
H 0.61476056 -2.82744586 0.15962823 
H -1.31493281 2.21436299 0.48095306 
H -0.02423502 3.32375890 0.95927596 
H -1.46436321 3.13912090 1.97184529 
H -0.55611438 -0.39378582 3.13135868 
H -1.41275267 -0.16765663 1.61958918 
H -1.90282502 0.75566691 3.05043332 
O -0.08354002 -0.68372560 -2.86405355 
O 0.50113885 0.35021374 -2.07597809 
O -0.10183825 -1.80249226 -2.00746057 
Vibrational frequencies (in cm-1) 
-14.0  51.9  67.5  78.9 110.8 118.0 132.4 136.0 150.1 173.2 226.9 233.4 254.3 288.7 
309.0 351.9 388.7 407.3 449.2 498.5 550.5 579.8 598.4 667.3 699.7 843.4 850.7 876.3 
911.8 949.6 971.5 975.9 979.3 1003.6 1014.1 1021.3 1045.5 1070.8 1105.3 1121.3 1140.5 
1164.0 1178.8 1185.1 1207.5 1228.0 1245.2 1262.8 1275.3 1277.8 1282.3 1285.1 1286.6 
1289.5 1294.8 1297.3 1303.3 1347.7 1350.3 1380.4 1396.4 1399.2 1400.7 1419.6 1873.3 
2642.7 2664.0 2668.5 2669.7 2670.3 2670.4 2672.2 2673.6 2678.5 2683.5 2698.2 2739.9 
2775.6 2777.2 2778.3 2784.3  
 
 
name= MIN453 
energy (in kcal/mol)= 69.638271 
ZPE (in kcal/mol)= 140.904 
G (in kcal/mol)= 112.076 
Geometry 
C -1.95912187 -1.25072344 -0.51007179 
C -0.47210913 -1.25574700 -0.35258106 
C 0.23472398 0.03915711 -0.53135969 
C 1.25455224 0.39128479 0.56844521 
C 0.61768255 0.81648506 1.90718708 
C 0.16283941 -0.40935383 2.70581024 
C 0.14949466 -2.39762115 -0.14121181 
C -0.48306954 1.82420125 1.68861084 
C -0.00844071 3.17555922 1.25541621 
C -1.78124869 1.57240011 1.86964881 
H -2.23420386 -0.99203606 -1.54540557 
H -2.42385047 -0.50613369 0.15424253 
H -2.41750651 -2.22255805 -0.28673677 
H -0.48544844 0.87469737 -0.69467527 
H 1.90110316 1.21321198 0.19443217 
H 1.93550582 -0.46426884 0.73578737 
H 1.42310956 1.32046751 2.51008530 
H -0.28328681 -0.11604657 3.66260608 
H 1.00307472 -1.07770940 2.92218045 
H 1.57057766 -1.97852616 -3.17332213 
H -0.83205570 3.89445344 1.14864754 
H 0.50366458 3.12792170 0.28378848 
H 0.69920757 3.60292419 1.97922326 
H -2.55637530 2.30562220 1.71871532 
H -0.58508356 -0.99388513 2.15497932 
H -2.17582872 0.62193295 2.18642241 
O 0.42957009 -0.53089390 -2.78394555 
O 1.09640168 -0.00296813 -1.69350774 
O 0.65125942 -1.91557906 -2.81591340 
Vibrational frequencies (in cm-1) 
-24.5  27.0  33.5  70.2  81.4 104.2 107.9 127.7 140.8 183.3 215.1 232.3 245.6 286.6 
315.1 330.6 349.9 387.0 428.9 449.5 492.7 513.8 530.2 589.9 638.9 679.0 847.5 854.5 
873.7 970.3 983.1 996.9 1005.6 1039.6 1045.4 1050.3 1060.1 1073.5 1080.3 1089.7 1128.4 
337 
 
1151.1 1187.1 1224.3 1235.5 1252.7 1271.5 1276.2 1284.6 1290.5 1291.2 1291.7 1298.8 
1306.9 1312.6 1328.2 1340.3 1344.7 1383.3 1394.6 1399.0 1399.8 1412.7 1866.2 1877.8 
2655.9 2662.8 2665.7 2670.2 2670.8 2673.9 2677.8 2679.7 2690.6 2722.0 2738.8 2772.5 
2778.6 2780.4 2792.3 2850.0  
 
 
name= MIN454 
energy (in kcal/mol)= 71.001604 
ZPE (in kcal/mol)= 139.87 
G (in kcal/mol)= 111.644 
Geometry 
C -2.67965265 -0.17845844 -0.47646351 
C -1.33825523 -0.27058850 -0.51639780 
C -0.49084487 0.98100321 -0.53248583 
C 0.84810967 0.90172002 0.22047817 
C 0.93792929 -0.22417633 1.20403212 
C 1.61964113 -1.44831564 0.68361850 
C -0.71342167 -1.50899606 -0.76636351 
C 0.50322799 -0.12223639 2.47193901 
C -0.15439471 1.10825265 3.00521722 
C 0.65379293 -1.23100164 3.46200304 
H -0.03671903 -1.06268955 -2.71004183 
H -3.21311034 0.75900047 -0.49681550 
H -3.33935848 -1.03044434 -0.45865226 
H -1.09411152 1.84412983 -0.14138656 
H 1.03617269 1.87197450 0.72875317 
H 1.68084256 0.82491864 -0.51365002 
H 2.68986275 -1.43257168 0.94432904 
H 1.20413359 -2.37677535 1.09534738 
H 1.57689642 -1.52486968 -0.41660802 
H -0.84616475 -2.35798470 -0.12839640 
H -0.78813744 0.89721151 3.87741664 
H -0.79821953 1.59719837 2.26273891 
H 0.60061193 1.84336511 3.32478773 
H 0.68101436 -0.86189908 4.49675908 
H 1.57932280 -1.80394167 3.31256838 
H -0.18687514 -1.93589648 3.39062352 
O 0.67590787 0.67009070 -2.53620216 
O -0.29902897 1.42010929 -1.87192218 
O 0.05867632 -0.28097776 -3.33257704 
Vibrational frequencies (in cm-1) 
-30.4  44.4  48.6  50.6  77.5  81.7  92.9 157.1 191.5 199.1 216.2 240.9 269.5 300.4 
346.2 382.5 390.6 408.5 450.3 489.9 507.7 518.5 538.8 572.8 628.3 675.8 688.9 811.8 
843.5 876.7 892.0 966.1 984.5 988.1 1008.7 1017.7 1027.3 1045.3 1056.4 1065.8 1097.8 
1109.8 1138.8 1170.8 1242.8 1253.9 1270.6 1274.7 1278.4 1283.4 1290.2 1293.7 1309.8 
1313.0 1322.6 1336.9 1355.6 1373.2 1387.9 1395.9 1398.3 1405.5 1446.8 1770.0 1872.8 
2642.5 2647.3 2667.4 2668.6 2669.2 2670.1 2672.0 2674.3 2694.8 2716.3 2730.6 2733.8 
2767.5 2777.6 2779.0 2782.9  
 
 
name= MIN455 
energy (in kcal/mol)= 70.050453 
ZPE (in kcal/mol)= 141.63 
G (in kcal/mol)= 114.794 
Geometry 
C -2.98722789 -0.27198591 -0.70925033 
C -1.46550909 -0.36263570 -0.60226268 
C -0.81873789 1.06907278 -0.63207268 
C 0.08192167 1.48747750 0.52909488 
C 1.29099284 0.63928636 0.69482025 
C -0.00592879 -2.32456730 0.10451444 
C -1.05208399 -1.30059835 0.53931819 
C 1.96274651 0.49853514 1.86390758 
C 1.61863984 1.28918705 3.08621844 
C 3.00534826 -0.45971349 1.85294521 
338 
 
H -3.29756214 0.34377853 -1.56420986 
H -3.43123954 0.15017052 0.19792412 
H -3.43008423 -1.26516836 -0.86875148 
H -1.60631076 1.84414012 -0.78767979 
H -0.51570518 1.54210544 1.46425028 
H 0.42490452 2.53799057 0.35016954 
H 1.62354713 0.10257521 -0.20482757 
H -0.38720687 -2.97204620 -0.69565166 
H 0.90503310 -1.84818488 -0.28084243 
H -1.94176142 -1.84534261 0.91880228 
H 0.62099326 1.03793076 3.46965850 
H 1.63462178 2.36904479 2.88327536 
H 2.32941516 1.11158824 3.90393369 
H 0.29119611 -2.96853091 0.93983394 
H -0.68496058 -0.72966271 1.41203082 
H 3.36177904 -0.87389172 2.77559444 
O 0.16551148 -0.26954009 -2.15904676 
O -0.07834682 1.10059576 -1.85000610 
O -1.05863051 -0.90596604 -1.87137948 
Vibrational frequencies (in cm-1) 
 33.6  39.2  53.9  97.2 100.8 124.6 185.0 188.5 203.5 215.8 233.8 254.0 299.4 315.9 
368.6 387.7 406.8 440.6 480.2 496.3 517.5 585.5 673.7 710.1 809.6 843.1 866.6 878.3 
891.7 938.2 969.5 985.1 1003.5 1008.3 1048.8 1055.6 1066.7 1077.7 1083.1 1132.8 1143.9 
1156.2 1174.0 1189.9 1223.2 1242.8 1261.2 1263.8 1272.2 1284.7 1285.7 1290.3 1292.4 
1294.7 1299.4 1308.2 1327.0 1338.9 1375.0 1381.7 1389.5 1394.6 1410.6 1430.6 1766.7 
2641.9 2647.3 2666.0 2670.2 2671.5 2672.1 2673.8 2678.3 2679.0 2686.9 2706.6 2731.0 
2740.2 2778.5 2779.5 2780.4  
 
 
name= MIN456 
energy (in kcal/mol)= 68.761211 
ZPE (in kcal/mol)= 143.05 
G (in kcal/mol)= 117.267 
Geometry 
C -2.77398089 0.02058641 -0.94349078 
C -1.26660986 -0.17322851 -0.94883872 
C -0.45984147 1.15044895 -0.94426128 
C 0.52466918 1.45608184 0.18766360 
C 1.30799879 0.37614282 0.91979295 
C 1.54146239 -1.01519125 0.27136746 
C 0.77074403 -1.69682717 1.37677395 
C 0.61297827 -0.36488108 2.13303332 
C -0.80520640 0.01749395 2.48487820 
C 1.49347944 -0.38351945 3.37559301 
H -3.10422145 0.64615847 -1.78506896 
H -3.12270472 0.48493846 -0.01521402 
H -3.29131310 -0.94425868 -1.04783481 
H -1.14702508 2.02601820 -1.06062331 
H -0.00843475 2.05796322 0.95714760 
H 1.27374210 2.15975309 -0.25644965 
H 2.26940435 0.82666803 1.24359574 
H 2.59200568 -1.31913926 0.20482408 
H 1.14482217 -1.16649888 -0.73752665 
H -0.94384380 -0.88312352 -0.16265321 
H -0.83889367 0.97645112 3.01815256 
H -1.26077977 -0.73849590 3.14031101 
H -1.45174903 0.11172992 1.60712246 
H 1.06834676 -1.04096095 4.14580878 
H 1.58489370 0.61884796 3.81037224 
H 2.50625145 -0.74556381 3.16443760 
O 0.30617428 -0.23021280 -2.56706077 
O 0.23492489 1.13703712 -2.19600952 
O -0.96441466 -0.75643985 -2.22759329 
Vibrational frequencies (in cm-1) 
339 
 
 33.8  69.8  83.9 106.6 128.2 138.4 161.3 179.8 205.9 259.2 265.6 294.0 317.4 337.2 
358.6 424.4 437.0 496.9 607.3 655.1 688.6 714.6 765.0 802.3 856.0 874.2 891.8 933.1 
961.6 973.4 993.7 1002.6 1005.5 1008.2 1016.3 1046.7 1073.8 1105.4 1125.6 1141.9 1163.1 
1175.8 1190.9 1210.5 1213.8 1229.3 1250.3 1254.8 1279.1 1281.8 1286.9 1288.7 1290.3 
1294.1 1296.6 1302.0 1307.3 1311.2 1315.8 1337.3 1366.3 1391.9 1399.3 1407.2 1418.4 
2640.9 2662.6 2665.3 2672.4 2673.3 2674.9 2676.3 2677.3 2678.6 2696.0 2709.3 2723.4 
2768.6 2779.3 2779.8 2783.3  
 
 
name= MIN457 
energy (in kcal/mol)= 72.776036 
ZPE (in kcal/mol)= 140.841 
G (in kcal/mol)= 114.174 
Geometry 
C -2.96401320 -0.33361022 -0.40161932 
C -1.43677422 -0.35297901 -0.43288100 
C -0.82687458 1.09717434 -0.45482987 
C -0.30963641 1.65849657 0.77611869 
C 0.84158379 1.37090607 1.59458600 
C -0.51843524 -2.49093221 0.44523917 
C -0.91588362 -1.23686968 0.65310282 
C 1.89728433 0.43916359 1.31948547 
C 2.82599686 0.09831151 2.42710945 
C 2.17580208 -0.16327058 0.02427309 
H -3.37284530 0.18186344 -1.28086925 
H -3.32879470 0.17881775 0.49595063 
H -3.37311477 -1.35169939 -0.40194924 
H -1.60520224 1.78266671 -0.88933861 
H -0.90146119 2.49014464 1.14221668 
H 1.41471117 2.38009658 1.64501457 
H 0.50290605 1.27655282 2.67106254 
H -0.16282007 -3.14244352 1.22593767 
H -0.52444432 -2.96116410 -0.52870699 
H -0.90892659 -0.76836094 1.63816167 
H 2.68423574 0.69760570 3.33552970 
H 3.88118575 0.20980358 2.12702795 
H 2.70331675 -0.95968539 2.72191366 
H 2.13584038 0.58908657 -0.79568765 
H 1.37889655 -0.89125603 -0.25710097 
H 3.13328027 -0.69234492 -0.04362053 
O 0.16049715 -0.28375546 -2.02734843 
O 0.15513836 1.04607954 -1.50902886 
O -1.10442861 -0.84051758 -1.73651390 
Vibrational frequencies (in cm-1) 
-31.7  58.0  69.3  93.7 119.6 131.4 143.2 159.6 188.1 203.3 227.4 254.0 291.1 312.5 
321.5 370.0 393.2 420.0 496.4 535.5 562.0 609.3 660.4 700.5 736.0 760.4 815.9 902.2 
906.3 938.4 943.1 969.0 976.9 991.5 999.8 1012.0 1026.6 1058.1 1061.1 1065.2 1088.9 
1101.3 1134.1 1155.8 1188.0 1204.2 1245.5 1249.3 1253.3 1255.6 1270.7 1285.4 1291.1 
1293.7 1327.6 1352.2 1373.0 1379.3 1385.7 1392.6 1396.8 1417.5 1459.7 1616.3 1849.3 
2529.7 2586.4 2648.5 2650.2 2657.2 2659.3 2667.9 2673.5 2678.9 2714.5 2750.7 2754.1 
2762.4 2771.2 2779.3 2786.1  
 
 
name= MIN458 
energy (in kcal/mol)= 72.473098 
ZPE (in kcal/mol)= 141.245 
G (in kcal/mol)= 114.101 
Geometry 
C -1.80227352 -1.38434060 -0.74700616 
C -0.27597511 -1.35318064 -0.81504093 
C 0.29388510 0.08962252 -0.61380390 
C 1.28187651 0.30902367 0.52784151 
C 0.62445024 0.72659963 1.86297308 
C 0.12356460 -0.50239486 2.62488948 
C 0.24016407 -2.34641492 0.11490089 
340 
 
C -0.44831251 1.76595008 1.64829210 
C 0.06093876 3.11134657 1.23749472 
C -1.75434256 1.54114560 1.80994660 
H -2.23563046 -0.82080484 -1.58567318 
H -2.16991155 -0.93853279 0.18778324 
H -2.19860859 -2.40521419 -0.80970367 
H -0.53592205 0.82990083 -0.59967087 
H 2.00113303 1.09930929 0.21619199 
H 1.90448730 -0.59240972 0.69045348 
H 1.42850712 1.19860605 2.49197425 
H -0.35992984 -0.22260530 3.56571590 
H 0.94577598 -1.18729677 2.86276796 
H 0.78444457 -3.18191294 -0.29634271 
H -0.74549357 3.84781010 1.11928503 
H 0.59300456 3.06321632 0.27603287 
H 0.76110546 3.52016993 1.97851712 
H -2.51080736 2.29458878 1.66477442 
H -0.59695889 -1.08512520 2.03347003 
H -2.17551966 0.59561757 2.10840173 
O 0.39825359 -0.46016907 -2.79361468 
O 1.06415731 0.30805862 -1.80631824 
O 0.15017994 -1.69578274 -2.15055408 
Vibrational frequencies (in cm-1) 
 20.9  49.5  56.8  77.7  91.7 124.8 139.8 165.9 219.0 227.4 251.7 280.3 285.2 340.9 
394.6 396.3 412.8 448.2 467.6 501.0 533.8 586.4 631.5 680.3 699.9 807.1 850.5 870.4 
917.9 958.4 969.4 984.4 996.3 1010.8 1020.4 1038.6 1046.9 1076.8 1086.9 1102.7 1127.2 
1141.1 1150.2 1174.6 1193.6 1221.6 1240.9 1271.5 1274.8 1277.1 1283.5 1285.0 1289.8 
1290.6 1294.8 1306.0 1325.3 1333.2 1366.4 1381.4 1394.5 1399.5 1403.7 1412.7 1863.8 
2648.6 2660.9 2664.4 2666.4 2668.8 2670.0 2671.5 2673.6 2682.1 2690.8 2721.0 2733.5 
2775.0 2778.5 2781.5 2791.5  
 
 
name= MIN459 
energy (in kcal/mol)= 72.753665 
ZPE (in kcal/mol)= 141.724 
G (in kcal/mol)= 116.093 
Geometry 
C -2.23752671 0.10352344 -0.87165882 
C -0.71355598 0.10603211 -0.89014617 
C -0.10652310 1.53499997 -0.89306104 
C 1.92698689 0.41836195 2.43553704 
C 1.31832267 -0.70940261 1.77825878 
C 1.41625806 -0.90551189 0.24100367 
C -0.12906144 -0.87236197 0.11681315 
C -0.25594021 -0.61097439 1.66231772 
C -0.80363576 0.72615562 2.12425115 
C -0.97934628 -1.74424307 2.37605371 
H -2.64473539 0.73830334 -1.67132723 
H -2.63144904 0.46164580 0.08510742 
H -2.63616362 -0.90643073 -1.03730135 
H -0.85804418 2.33485144 -0.81023082 
H 0.68123052 1.67223379 -0.13817446 
H 2.73698205 0.92013744 1.93020273 
H 1.62888262 -1.62052606 2.34567101 
H 1.86855277 -1.84973462 -0.07292708 
H 1.93883769 -0.10623045 -0.29189601 
H -0.52454789 -1.88028325 -0.13831674 
H -1.87999849 0.81457965 1.94494149 
H -0.30885574 1.57877851 1.64942716 
H -0.63900562 0.84768103 3.20783424 
H -0.87861591 -1.65313935 3.46510738 
H -0.58973445 -2.72891662 2.09441127 
H -2.05103336 -1.73812448 2.14383339 
O 0.76512380 0.35631445 -2.58778562 
O 0.45988344 1.68927661 -2.19271539 
341 
 
O -0.37544974 -0.38472348 -2.20763018 
Vibrational frequencies (in cm-1) 
 36.7  56.5  79.6 125.2 148.1 168.5 172.4 199.2 212.4 249.3 263.5 315.6 338.0 345.0 
363.1 377.4 408.9 462.7 527.3 539.7 641.0 669.8 707.6 810.7 820.0 856.7 908.6 925.9 
941.6 956.2 972.6 979.4 990.1 1004.8 1008.4 1013.6 1042.0 1064.4 1073.1 1083.9 1126.3 
1137.4 1153.9 1163.2 1176.7 1206.1 1230.1 1259.6 1271.2 1280.2 1283.1 1286.5 1288.3 
1294.2 1296.6 1300.6 1303.8 1316.5 1334.7 1350.2 1366.3 1378.5 1394.2 1405.5 1409.4 
2648.4 2664.1 2666.6 2669.8 2673.1 2676.2 2676.5 2679.1 2679.9 2698.0 2711.6 2717.7 
2763.8 2777.5 2780.2 2781.9  
 
 
name= MIN460 
energy (in kcal/mol)= 72.356819 
ZPE (in kcal/mol)= 142.28 
G (in kcal/mol)= 117.293 
Geometry 
C -2.17385156 -0.13625495 -0.58888984 
C -0.65631952 -0.04140075 -0.69707387 
C -0.16980690 1.43878358 -0.88249538 
C 0.68451543 1.98208871 0.14503686 
C 1.46106831 -0.34050899 1.91574709 
C 1.59809137 -0.72649094 0.42565548 
C 0.06044170 -0.91905441 0.31793391 
C -0.06853259 -0.66270650 1.86932624 
C -0.95713227 0.46202396 2.35526207 
C -0.41295733 -1.95221328 2.61066106 
H -2.66117098 0.23578988 -1.50200668 
H -2.55723870 0.43974104 0.26080730 
H -2.50172810 -1.17590002 -0.45656900 
H -1.05581830 2.12710899 -0.99442067 
H 1.67908052 0.71103103 2.13070627 
H 1.66946236 2.31975760 -0.12740688 
H 2.03832114 -0.95208844 2.60933780 
H 2.16436193 -1.64858385 0.25355975 
H 2.03192127 0.03168805 -0.22938742 
H -0.20051330 -1.97182651 0.07397617 
H -0.76105035 1.40455517 1.82107312 
H -0.77673759 0.66806410 3.41773247 
H -2.01938588 0.22246295 2.24644360 
H -0.31388062 -1.82051619 3.69422693 
H 0.24605578 -2.77919927 2.32321696 
H -1.44338631 -2.26452885 2.40967281 
O 0.74028759 0.10720154 -2.47478170 
O 0.42300839 1.46161463 -2.19601533 
O -0.37561752 -0.60805136 -1.99980524 
Vibrational frequencies (in cm-1) 
 29.8  87.0 102.8 137.0 171.2 183.8 204.6 224.1 238.6 253.2 291.6 297.1 324.6 368.0 
388.4 414.3 457.6 492.9 548.0 588.3 641.2 681.7 700.0 802.7 853.8 866.3 880.5 910.0 
915.4 947.4 959.8 986.0 1002.4 1006.6 1008.8 1024.2 1035.6 1061.9 1074.9 1099.9 1103.1 
1124.5 1143.8 1165.4 1185.0 1200.1 1233.9 1244.7 1257.9 1277.4 1283.7 1285.5 1291.7 
1295.1 1302.7 1303.8 1306.3 1314.1 1322.2 1360.4 1369.5 1374.9 1396.0 1406.1 1410.5 
2644.2 2656.6 2668.3 2670.3 2672.6 2678.0 2678.6 2682.1 2682.7 2696.5 2709.3 2761.3 
2766.3 2776.7 2779.7 2782.9  
 
 
name= MIN461 
energy (in kcal/mol)= 74.159935 
ZPE (in kcal/mol)= 141.357 
G (in kcal/mol)= 114.08 
Geometry 
C -2.57653516 -0.92397347 -0.56050141 
C -1.04659520 -1.00781031 -0.69057943 
C -0.38772959 0.38981738 -0.54843703 
C 1.12910193 0.39257696 -0.38266689 
C 1.66921492 0.25876829 1.05380068 
342 
 
C 1.62517736 -1.18584998 1.55920683 
C -0.62907510 -2.05521371 0.22089825 
C 0.96832212 1.20509471 1.99798456 
C 1.69962932 2.48251681 2.25808796 
C -0.21031153 0.94495978 2.56849378 
H -2.97010533 -0.17896714 -1.26880949 
H -2.88384392 -0.63548737 0.45116515 
H -3.05618122 -1.87880017 -0.80725686 
H -0.90605460 1.05214106 0.17650668 
H 1.50501733 1.35033966 -0.81060765 
H 1.57664188 -0.39506909 -1.02273498 
H 2.75666409 0.54736209 1.00476586 
H 2.30553163 -1.32445916 2.40816134 
H 1.92379314 -1.89902078 0.78470982 
H -0.21603725 -2.95832783 -0.19629426 
H 1.96209696 2.99661799 1.32299185 
H 2.63498059 2.29662526 2.80567992 
H 1.11370007 3.18919219 2.86049256 
H -0.76349828 0.02987627 2.41449662 
H 0.62604967 -1.46838966 1.93111833 
H -0.71051710 1.61897743 3.24209551 
O -0.48595308 -0.11784840 -2.75240601 
O -0.70263938 0.93969771 -1.82795962 
O -0.73709361 -1.34696375 -2.05092955 
Vibrational frequencies (in cm-1) 
-17.2  41.5  59.3  93.2 105.2 118.2 129.6 154.9 194.9 249.3 251.8 275.3 294.8 319.9 
338.4 377.1 406.8 451.6 486.7 548.6 598.7 615.4 655.3 680.0 720.5 834.7 858.1 907.5 
918.5 959.0 981.7 989.3 991.6 1009.4 1019.2 1042.3 1046.0 1060.2 1079.4 1093.8 1103.5 
1114.1 1138.1 1174.5 1197.5 1224.8 1248.5 1269.2 1274.8 1284.1 1285.3 1285.8 1287.7 
1293.7 1296.5 1313.6 1335.7 1338.6 1361.1 1385.6 1391.0 1395.1 1399.6 1410.5 1865.7 
2633.6 2649.0 2663.8 2671.3 2674.1 2674.5 2675.4 2678.1 2678.8 2686.1 2716.2 2734.5 
2770.2 2775.9 2778.7 2788.2  
 
 
name= MIN462 
energy (in kcal/mol)= 73.580809 
ZPE (in kcal/mol)= 141.952 
G (in kcal/mol)= 116.94 
Geometry 
C -2.28274429 0.22686910 -0.82642325 
C -0.76189022 0.10858132 -0.81940705 
C -0.04063803 1.48099252 -0.79461002 
C 2.13500686 0.47854244 1.68127276 
C 1.35023279 -0.74068823 1.69156434 
C 1.24827804 -1.17927708 0.18992201 
C -0.28049929 -0.91742081 0.19831438 
C -0.21484346 -0.54298251 1.72542267 
C -0.67382238 0.83452281 2.15755081 
C -0.90295522 -1.60630642 2.57687738 
H -2.61983474 0.96090391 -1.57072462 
H -2.67189252 0.52374489 0.15268491 
H -2.75314726 -0.72888213 -1.09505742 
H -0.70827725 2.33432932 -0.61256939 
H 0.81385753 1.50794329 -0.09178880 
H 3.18729627 0.37278782 1.89991364 
H 1.68299241 -1.54046897 2.36999977 
H 1.52566198 -2.22421056 0.02443634 
H 1.81026366 -0.56798447 -0.52701218 
H -0.85530697 -1.85267248 0.03814159 
H -0.00942070 1.62769530 1.78196668 
H -0.66276945 0.92974225 3.25075638 
H -1.69140327 1.05228672 1.81947972 
H -0.67418013 -1.47482574 3.64065073 
H -0.59646936 -2.62160897 2.30152511 
H -1.99278267 -1.55195358 2.46733565 
343 
 
O 0.69367587 0.32663680 -2.55762074 
O 0.43461225 1.65338045 -2.12867509 
O -0.44124451 -0.40936887 -2.12947040 
Vibrational frequencies (in cm-1) 
 56.3  76.6  98.1 127.4 161.8 173.0 191.9 207.3 243.5 251.2 266.2 299.7 327.5 338.1 
359.2 377.5 391.1 466.6 502.9 531.9 645.2 675.0 707.0 798.9 825.4 860.1 908.9 926.3 
950.1 958.9 966.2 978.9 996.1 1005.6 1007.6 1015.8 1039.4 1069.5 1081.5 1111.4 1122.4 
1151.2 1160.4 1172.9 1197.9 1209.7 1238.3 1255.5 1272.8 1281.6 1283.0 1287.8 1290.9 
1298.3 1298.4 1304.6 1306.4 1319.1 1333.2 1348.4 1362.8 1374.7 1394.6 1408.6 1410.7 
2622.4 2656.9 2665.5 2669.9 2672.7 2673.5 2676.5 2677.5 2679.9 2712.7 2713.7 2724.5 
2753.6 2775.8 2779.8 2782.2  
 
 
name= MIN463 
energy (in kcal/mol)= 74.713347 
ZPE (in kcal/mol)= 141.399 
G (in kcal/mol)= 114.33 
Geometry 
C -2.49225120 -0.81367827 -0.70400917 
C -0.95989923 -0.90124197 -0.73789556 
C -0.30185142 0.49438461 -0.57976372 
C 1.20382226 0.48899175 -0.32619514 
C 1.66731085 0.29042199 1.12950059 
C 1.73529310 -1.18781297 1.52382956 
C -0.60272085 -1.94437372 0.20279168 
C 0.84577096 1.11769316 2.08862674 
C -0.38114591 0.51720468 2.68890339 
C 1.22688000 2.35967434 2.40473894 
H -2.84081195 -0.06576516 -1.43354061 
H -2.86358936 -0.52456350 0.28606600 
H -2.95951123 -1.76669704 -0.98124657 
H -0.85270869 1.16709138 0.11057216 
H 1.59687009 1.46887559 -0.68566540 
H 1.68801506 -0.26279065 -0.98196109 
H 2.72740914 0.67420961 1.16811768 
H 2.09058793 -1.81223136 0.69797578 
H 2.42714947 -1.33534137 2.36227951 
H -0.19631105 -2.86316375 -0.18639331 
H -0.85586421 -0.23266419 2.03472622 
H -1.14112776 1.27179491 2.92753515 
H -0.13660690 -0.00094829 3.62880528 
H 2.11030824 2.83649805 2.01682178 
H 0.76777507 -1.58375180 1.86850275 
H 0.68335656 2.99547729 3.08237623 
O -0.53092382 -0.03720557 -2.81143022 
O -0.51508575 1.05528809 -1.87196076 
O -0.52930262 -1.24366024 -2.06381803 
Vibrational frequencies (in cm-1) 
-43.5  25.6  58.9  70.9 101.6 126.0 131.9 175.5 196.0 245.3 247.7 276.9 310.5 313.3 
342.9 394.4 403.7 451.3 488.8 539.7 593.5 619.3 657.3 682.6 721.8 831.2 845.7 910.3 
923.3 965.8 982.5 986.1 992.7 1003.1 1020.2 1038.1 1055.7 1064.9 1086.9 1089.7 1097.7 
1108.7 1140.3 1177.3 1196.5 1226.5 1239.5 1266.2 1277.8 1282.0 1283.3 1286.5 1291.9 
1294.9 1310.2 1315.4 1337.5 1356.7 1363.9 1387.9 1394.6 1397.0 1402.1 1413.0 1848.1 
2636.3 2647.8 2652.6 2661.4 2673.7 2674.4 2674.9 2678.5 2681.4 2683.8 2726.9 2734.0 
2771.2 2774.8 2775.4 2795.8  
 
 
name= MIN464 
energy (in kcal/mol)= 75.243767 
ZPE (in kcal/mol)= 140.943 
G (in kcal/mol)= 114.22 
Geometry 
C -1.97634712 -1.08198544 0.10148282 
C -0.51718131 -1.03535784 0.09608194 
C -0.81262758 2.50132540 0.10734980 
344 
 
C 0.37837472 2.63652720 0.68996194 
C 1.72467035 -0.89022268 0.77111534 
C 1.74650619 -0.77734868 -0.69778671 
C 0.27528618 -0.93545040 -1.15019633 
C 0.36944775 -1.14509510 1.25979120 
C -0.02627318 -0.30354760 2.47302430 
C 0.36274399 -2.66840625 1.65547954 
H -2.40935301 -0.86441566 1.08773686 
H -2.35936223 -2.06725490 -0.21429704 
H -2.39556328 -0.34226769 -0.60757346 
H -1.76417925 2.89637027 0.46341649 
H 0.53158633 3.17113385 1.60970592 
H 1.28728405 2.20930020 0.30142824 
H 2.58150347 -0.79101014 1.38809502 
H 2.40194243 -1.53078377 -1.17418234 
H 2.15828163 0.20580391 -1.01660519 
H 0.12040566 -1.80691649 -1.83450245 
H -1.01126774 -0.59033512 2.85612552 
H -0.07247919 0.76079712 2.19750651 
H 0.70243693 -0.40525423 3.28430511 
H 1.04234727 -2.83781671 2.49639534 
H 0.68250347 -3.29720473 0.81726860 
H -0.64877163 -2.96754452 1.94870806 
O 0.12863466 1.34963037 -1.64548956 
O -1.08497502 1.87463602 -1.06230984 
O -0.15006054 0.08566439 -2.05837011 
Vibrational frequencies (in cm-1) 
 40.9  46.7  83.5  90.4  95.3 127.4 148.8 161.6 175.3 204.7 215.5 244.0 273.4 291.7 
311.0 343.6 419.3 478.1 488.1 535.3 597.3 617.6 642.6 658.6 704.4 805.9 811.8 902.0 
911.6 928.0 943.5 975.5 993.4 1003.5 1014.9 1023.4 1025.1 1041.1 1049.4 1074.6 1083.9 
1115.4 1148.8 1177.3 1195.3 1207.2 1243.0 1261.6 1265.1 1270.3 1274.5 1291.6 1294.3 
1295.2 1296.4 1305.7 1323.7 1350.6 1376.1 1380.7 1387.5 1388.8 1418.2 1485.5 1846.3 
2639.6 2648.8 2666.4 2667.7 2669.3 2672.4 2674.3 2680.1 2715.0 2728.0 2738.9 2766.5 
2772.1 2778.5 2791.6 2800.6  
 
 
name= MIN465 
energy (in kcal/mol)= 76.434764 
ZPE (in kcal/mol)= 142.03 
G (in kcal/mol)= 117.264 
Geometry 
C -2.16711513 -0.09675821 -0.55064238 
C -0.65319873 -0.02700353 -0.70210316 
C -0.14690084 1.43890238 -0.95333769 
C 0.80713683 2.03058425 -0.03846910 
C 1.42871434 -0.32360338 1.99688728 
C 1.61528854 -0.58239060 0.48595382 
C 0.09640298 -0.86296865 0.32678552 
C -0.09128800 -0.67298841 1.87992275 
C -1.02396870 0.41235745 2.38037279 
C -0.43211926 -1.99401614 2.56265809 
H -2.66876435 0.17730788 -1.49183668 
H -2.53785331 0.56960996 0.23364932 
H -2.49793849 -1.11442741 -0.30180487 
H -1.01099483 2.14041999 -1.11133364 
H 0.51166564 2.17332866 0.98687437 
H 1.63820357 0.70020344 2.31374159 
H 1.99836744 -0.98923640 2.64895190 
H 2.24633888 -1.44713491 0.25117677 
H 2.03124981 0.24868656 -0.10061039 
H -0.08450422 -1.92790459 0.05193534 
H -0.92863445 1.34772096 1.82121113 
H -0.81345360 0.64443753 3.43363263 
H -2.07414124 0.09795755 2.32857838 
H -0.37980628 -1.89915292 3.65384600 
345 
 
H 0.26092458 -2.79386336 2.27499918 
H -1.44407121 -2.32863413 2.30795662 
O 0.73867047 0.01930171 -2.47458307 
O 0.43343388 1.38267339 -2.27471361 
O -0.40375974 -0.65409515 -1.97901027 
Vibrational frequencies (in cm-1) 
 42.6  90.0 111.4 137.1 163.5 189.3 196.7 215.4 238.8 256.4 292.4 303.1 336.1 368.3 
391.4 415.3 475.2 504.3 509.2 571.4 647.0 682.3 696.7 793.8 822.0 857.1 877.0 890.7 
904.1 951.7 965.3 980.6 996.7 1004.7 1006.9 1022.2 1036.8 1045.1 1064.2 1093.2 1101.7 
1123.0 1143.7 1157.5 1181.8 1195.4 1235.5 1244.0 1258.9 1279.1 1282.9 1284.7 1290.9 
1296.9 1300.3 1304.2 1307.3 1315.4 1330.0 1360.1 1374.5 1389.5 1396.2 1406.2 1408.3 
2641.8 2647.7 2654.8 2665.8 2671.7 2674.0 2674.8 2677.8 2679.5 2693.6 2700.9 2748.3 
2768.3 2777.4 2779.2 2781.9  
 
 
name= MIN466 
energy (in kcal/mol)= 80.449736 
ZPE (in kcal/mol)= 139.168 
G (in kcal/mol)= 109.912 
Geometry 
C -2.68673582 -1.28312587 -0.42495045 
C -1.20934932 -1.28005251 -0.42904610 
C -0.53509787 2.46749793 -0.44188523 
C 0.60236561 2.42735456 -1.12776012 
C 1.68726856 -0.88646189 0.90908481 
C 1.09785489 -2.02125463 0.14738044 
C -0.39128166 -2.11967493 0.22228412 
C 0.89148435 -0.04956242 1.75403600 
C 1.48165427 0.98642949 2.53338686 
C 3.12206225 -0.61704085 0.72633560 
H -3.10296869 -2.14955186 0.10948935 
H -3.09328697 -1.30707812 -1.44919652 
H -3.09373336 -0.37802357 0.05742047 
H -0.82279253 3.17282817 0.33673841 
H 1.41037292 3.12544061 -0.97358673 
H 0.82462234 1.69329606 -1.88642614 
H 0.20536046 0.50695403 0.98825926 
H 1.56030944 -2.96902738 0.51758133 
H 1.41587864 -1.95970389 -0.92200600 
H -0.78490024 -2.93390223 0.82248116 
H 0.10987249 -0.62475611 2.32213452 
H 0.91861419 1.52615352 3.25444125 
H 2.49795064 1.27628509 2.44642751 
H 3.65072509 -0.66293588 1.69894087 
H 3.28753531 0.41059495 0.35204259 
H 3.62263900 -1.30625271 0.03728837 
O -1.42765578 0.68517295 -1.61790818 
O -1.58947506 1.59951587 -0.56135676 
O -0.56207853 -0.32622278 -1.20022125 
Vibrational frequencies (in cm-1) 
 -8.7  30.1  52.0  66.7  82.8  97.3 110.5 126.3 155.1 177.0 183.1 227.6 235.6 252.2 
315.7 330.8 341.3 363.3 424.7 495.4 521.8 560.0 595.4 614.8 631.9 658.3 811.9 844.9 
848.5 886.5 916.4 928.8 931.9 937.9 988.6 1000.8 1010.8 1015.4 1027.9 1050.4 1064.5 
1066.0 1073.8 1163.2 1180.4 1198.4 1226.7 1252.7 1266.4 1274.9 1275.5 1276.6 1279.4 
1288.5 1321.6 1355.9 1373.2 1379.5 1388.3 1392.6 1403.3 1411.7 1591.7 1856.5 1861.7 
2496.4 2637.0 2639.7 2660.1 2671.1 2672.1 2676.0 2710.2 2723.1 2733.0 2756.6 2761.2 
2763.9 2777.6 2790.4 2807.9  
 
 
name= MIN467 
energy (in kcal/mol)= 78.323791 
ZPE (in kcal/mol)= 142.204 
G (in kcal/mol)= 117.596 
Geometry 
C -2.24903745 -0.95648573 -0.93995258 
346 
 
C -0.76812884 -0.96537825 -0.94816660 
C 0.17184268 1.80795721 -0.94874449 
C 0.97387206 1.47538854 0.31123505 
C 0.09740857 0.89928672 1.45744341 
C 0.48696050 1.53024788 2.70782997 
C 0.13795216 -1.08402075 0.03428714 
C 0.00707129 -0.67509068 1.46263199 
C -1.30742170 -1.11707587 2.11668399 
C 1.17644832 -1.27589437 2.26487873 
H -2.65724184 -0.04323595 -0.48489329 
H -2.64982806 -1.81914363 -0.38511647 
H -2.65890393 -1.01318857 -1.96361689 
H -0.88820421 1.51276346 -0.86831601 
H 0.20968138 2.89169527 -1.18599265 
H 1.79955765 0.78183981 0.06674047 
H -0.95685581 1.28923102 1.29983857 
H 0.35261431 0.97623534 3.62234897 
H 1.48008051 2.39441010 0.68105748 
H 1.17333102 -1.30977129 -0.25040123 
H -2.18148012 -0.65664541 1.64829123 
H -1.33302567 -0.86276581 3.18162394 
H -1.42906853 -2.20486131 2.03653431 
H 1.08390788 -1.08198204 3.33784568 
H 2.14022809 -0.87274809 1.93592454 
H 1.21332061 -2.36509952 2.13714152 
O 0.92666945 -0.07311838 -2.14798163 
O 0.68434337 1.28177953 -2.17201097 
O -0.30188751 -0.79712097 -2.24408279 
Vibrational frequencies (in cm-1) 
 46.0 106.9 145.5 155.9 171.5 199.6 207.6 225.6 243.6 255.0 271.9 292.3 314.4 354.3 
388.7 441.0 452.2 468.6 483.7 488.6 527.7 567.1 619.8 642.1 764.2 775.2 861.9 893.7 
944.4 949.7 971.6 973.0 985.9 995.9 1016.8 1026.3 1033.3 1056.4 1069.8 1099.6 1111.5 
1143.3 1160.2 1185.4 1202.3 1221.3 1253.4 1272.1 1276.6 1292.1 1296.3 1301.1 1306.4 
1308.4 1313.0 1316.5 1324.0 1337.9 1352.9 1365.7 1386.0 1395.6 1409.9 1445.1 1862.3 
2633.9 2644.3 2653.2 2663.2 2666.0 2667.8 2672.8 2675.6 2677.9 2678.9 2710.0 2729.8 
2736.9 2773.8 2779.9 2782.3  
 
 
name= MIN468 
energy (in kcal/mol)= 79.998573 
ZPE (in kcal/mol)= 141.082 
G (in kcal/mol)= 114.863 
Geometry 
C -2.14565954 0.10144796 -0.70099907 
C -0.62541244 0.14793326 -0.76123553 
C -0.07192036 1.60111601 -0.95093493 
C 0.64431350 2.16560871 0.16316678 
C 0.93520384 -0.24629171 1.41926433 
C 2.25716856 -0.92412154 1.65035101 
C 0.05700464 -0.71361515 0.27291243 
C -0.39601606 -0.92344067 1.71719436 
C -1.46605756 -0.05747381 2.33340629 
C -0.44297773 -2.34122705 2.23015995 
H -2.58927911 0.36085036 -1.67395042 
H -2.54534291 0.79499949 0.04728006 
H -2.50137688 -0.90591228 -0.44392267 
H -0.91355953 2.30410534 -1.21635182 
H 0.98134670 0.82348712 1.69243065 
H 1.66521511 2.47298894 0.01385018 
H 2.57140873 -0.82694258 2.69841856 
H 2.23190839 -1.99601694 1.41846984 
H 3.04225885 -0.47841480 1.02395541 
H 0.41298542 -1.63572417 -0.23255017 
H -1.41370667 0.98256480 1.97982838 
H -1.35617243 -0.02488358 3.42573258 
347 
 
H -2.47063830 -0.43908820 2.11672178 
H -0.24614148 -2.37592580 3.30960087 
H 0.29520627 -2.99240755 1.74643849 
H -1.42970785 -2.79034818 2.05753013 
O 0.89425454 0.16127230 -2.42753103 
O 0.70052150 1.54671877 -2.16616326 
O -0.32638949 -0.42942828 -2.05616683 
Vibrational frequencies (in cm-1) 
-27.4  44.9  96.9 112.8 132.5 157.0 183.9 188.1 203.6 233.1 249.4 259.9 269.8 298.4 
346.7 392.7 433.4 445.9 460.6 531.8 546.9 620.9 671.0 701.7 774.7 799.6 848.8 888.4 
922.4 938.6 964.9 1001.5 1007.1 1008.1 1018.8 1025.0 1055.4 1057.0 1080.2 1107.3 1126.7 
1153.2 1163.1 1170.7 1199.2 1221.1 1231.6 1279.3 1280.9 1284.8 1285.2 1289.2 1291.1 
1293.4 1296.8 1301.5 1312.9 1329.7 1337.3 1390.1 1393.8 1398.0 1401.5 1430.6 1518.4 
2642.4 2664.9 2667.2 2667.8 2672.2 2674.1 2675.5 2676.1 2679.8 2686.3 2687.4 2717.2 
2777.2 2778.2 2780.3 2781.6  
 
 
name= MIN469 
energy (in kcal/mol)= 82.362882 
ZPE (in kcal/mol)= 142.106 
G (in kcal/mol)= 116.371 
Geometry 
C -2.86258814 -0.33346523 -0.82985017 
C -1.33542444 -0.44084177 -0.65958481 
C -0.68176441 0.95666313 -0.51509827 
C 0.64809170 1.07789668 0.23554070 
C 1.16085439 -0.15463424 0.94149666 
C 1.88446892 -1.11542862 0.02878251 
C -1.14269025 -1.39058274 0.42491764 
C 1.74841393 -0.01003528 2.35037008 
C 1.81496468 1.31130533 3.06530013 
C 0.41887381 -0.70102853 2.15639772 
H -3.10683963 0.35868608 -1.64710869 
H -3.34468462 0.02084114 0.08921747 
H -3.30584632 -1.30253030 -1.09130647 
H -1.41182151 1.71401445 -0.15325645 
H 0.56518095 1.91991341 0.95518053 
H 1.42416142 1.41609852 -0.49308563 
H 2.61795090 -0.64063661 2.57850504 
H 1.33139825 -1.28883728 -0.90646520 
H 2.86852076 -0.71679516 -0.25507256 
H -0.70931843 -2.34660202 0.18377947 
H 0.86687469 1.86245193 3.02958040 
H 2.59417474 1.95616777 2.63755453 
H 2.05405162 1.16716542 4.12780754 
H 0.34882376 -1.77108153 2.33527459 
H 2.05298749 -2.09307975 0.49478656 
H -0.49377187 -0.21403600 2.49778114 
O -0.03917360 0.11579628 -2.49402908 
O -0.48641805 1.30943638 -1.88732624 
O -0.82947006 -0.93114270 -1.91874553 
Vibrational frequencies (in cm-1) 
 23.7  78.9  92.3 132.9 149.1 164.7 170.3 182.1 195.0 233.9 244.7 281.8 317.5 360.3 
383.0 409.2 446.0 457.9 474.2 580.8 638.2 705.5 724.9 779.2 814.1 848.5 886.4 913.4 
927.0 951.1 955.0 981.4 982.6 1005.0 1018.5 1023.9 1027.4 1064.0 1092.1 1095.8 1098.8 
1131.3 1162.3 1169.9 1190.2 1196.5 1244.1 1250.2 1280.6 1285.7 1287.0 1289.5 1291.5 
1292.3 1296.4 1300.9 1315.0 1356.5 1360.6 1365.4 1393.7 1396.3 1401.5 1406.9 1490.2 
2641.5 2664.7 2668.1 2671.5 2674.7 2675.4 2676.6 2678.3 2685.2 2706.1 2728.1 2750.5 
2776.7 2779.1 2779.6 2783.3  
 
 
name= MIN470 
energy (in kcal/mol)= 83.376235 
ZPE (in kcal/mol)= 141.686 
G (in kcal/mol)= 116.197 
348 
 
Geometry 
C -2.70402160 -0.77661596 -0.62017189 
C -1.15593616 -0.84172745 -0.54060513 
C -0.56686189 0.59093915 -0.48902258 
C 0.80642688 0.86778348 0.05434166 
C 1.76596401 -0.03237197 0.81650573 
C 1.52511675 -1.47693314 1.13418328 
C -0.95195482 -1.78267049 0.54123402 
C 1.05532438 1.10512427 1.54070257 
C 1.88207110 2.30722324 1.93196597 
C -0.04770680 0.81972445 2.52408405 
H -3.00017638 -0.10379734 -1.43823781 
H -3.14680799 -0.40877240 0.31199110 
H -3.13950573 -1.75666607 -0.84929539 
H -1.29594984 1.31568798 -0.05321144 
H 1.31422436 1.56402164 -0.64447123 
H 1.33898249 -2.05917266 0.21846163 
H 2.82945955 0.13598202 0.57381950 
H 0.71900608 -1.61999761 1.87716730 
H 2.41158377 -1.93204838 1.60242599 
H -0.76506117 -2.81224550 0.28294863 
H 2.35664396 2.15372860 2.90961046 
H 1.26070468 3.20898500 2.00354552 
H 2.68169139 2.52096606 1.21276595 
H -0.67879007 -0.03104324 2.21632354 
H -0.70996581 1.68548702 2.64315318 
H 0.35736615 0.57220913 3.51322566 
O -0.08663078 -0.26876477 -2.50602289 
O -0.57084774 0.90420187 -1.89052615 
O -0.69858566 -1.36003781 -1.79990684 
Vibrational frequencies (in cm-1) 
 45.2  64.9 117.5 129.9 134.7 148.8 166.4 199.8 206.9 220.4 256.6 286.9 324.2 346.7 
365.7 382.7 421.6 447.9 481.0 498.5 621.9 663.9 707.0 720.8 754.9 808.2 869.7 905.8 
912.6 950.0 973.1 980.0 1003.1 1011.7 1014.1 1015.6 1029.7 1037.0 1049.9 1068.7 1098.0 
1127.5 1155.0 1164.9 1224.0 1233.3 1256.6 1279.9 1285.3 1285.6 1291.4 1294.8 1296.7 
1298.7 1300.7 1302.9 1359.4 1366.9 1379.9 1390.9 1401.8 1404.2 1407.9 1422.5 1529.7 
2627.9 2650.1 2656.2 2662.2 2673.7 2676.3 2676.9 2677.2 2678.7 2681.9 2717.3 2739.2 
2757.6 2774.3 2777.2 2782.1  
 
RELATIVE ENERGIES OF THE TSs (ZPE-CORRECTED) 
TS  #    DE(kcal/mol) 
    1     -121.580 
    2      -67.045 
    3      -58.910 
    4      -57.317 
    5      -57.221 
    6      -56.537 
    7      -55.435 
    8      -54.854 
    9      -53.212 
   10      -49.425 
   11      -48.818 
   12      -45.882 
   13      -42.054 
   14      -41.732 
   15      -41.290 
   16      -35.209 
   17      -34.760 
   18      -27.865 
   19      -27.373 
   20      -27.090 
   21      -26.010 
   22      -25.875 
   23      -25.077 
349 
 
   24      -16.721 
   25      -16.310 
   26      -15.715 
   27      -13.846 
   28      -12.853 
   29      -12.499 
   30      -12.316 
   31      -11.842 
   32      -11.654 
   33      -10.679 
   34      -10.112 
   35       -9.986 
   36       -9.115 
   37       -8.988 
   38       -5.970 
   39       -4.745 
   40       -2.668 
   41       -1.573 
   42       -1.328 
   43       -1.164 
   44       -0.873 
   45       -0.674 
   46       -0.465 
   47       -0.211 
   48        0.088 
   49        0.516 
   50        0.705 
   51        1.138 
   52        1.188 
   53        1.198 
   54        1.266 
   55        1.298 
   56        1.392 
   57        1.462 
   58        1.726 
   59        2.250 
   60        2.351 
   61        2.440 
   62        2.971 
   63        3.355 
   64        4.070 
   65        4.074 
   66        4.287 
   67        4.293 
   68        9.224 
   69        9.802 
   70       10.792 
   71       11.441 
   72       11.823 
   73       11.902 
   74       12.712 
   75       12.812 
   76       13.303 
   77       15.405 
   78       16.691 
   79       17.766 
   80       19.688 
   81       20.390 
   82       20.503 
   83       20.816 
   84       20.877 
   85       21.022 
   86       21.262 
   87       21.550 
   88       21.820 
350 
 
   89       21.966 
   90       22.144 
   91       22.654 
   92       22.775 
   93       23.135 
   94       23.536 
   95       23.985 
   96       24.146 
   97       24.215 
   98       24.381 
   99       24.829 
  100       24.881 
  101       24.918 
  102       25.198 
  103       25.222 
  104       26.445 
  105       26.531 
  106       26.679 
  107       26.834 
  108       26.926 
  109       27.177 
  110       27.422 
  111       27.858 
  112       29.401 
  113       29.922 
  114       30.697 
  115       30.785 
  116       31.112 
  117       32.172 
  118       34.248 
  119       34.454 
  120       34.547 
  121       34.678 
  122       35.383 
  123       35.651 
  124       35.816 
  125       35.986 
  126       36.949 
  127       37.118 
  128       37.422 
  129       37.965 
  130       38.008 
  131       38.496 
  132       38.577 
  133       39.010 
  134       39.147 
  135       39.318 
  136       39.364 
  137       39.405 
  138       39.525 
  139       39.764 
  140       40.288 
  141       41.149 
  142       41.506 
  143       41.830 
  144       41.886 
  145       42.219 
  146       42.384 
  147       42.537 
  148       42.739 
  149       43.207 
  150       43.477 
  151       43.568 
  152       43.728 
  153       44.011 
351 
 
  154       44.123 
  155       44.217 
  156       44.742 
  157       44.976 
  158       44.980 
  159       45.372 
  160       45.540 
  161       45.652 
  162       45.796 
  163       45.837 
  164       45.915 
  165       45.944 
  166       46.035 
  167       46.190 
  168       46.323 
  169       46.781 
  170       46.824 
  171       47.715 
  172       47.803 
  173       47.989 
  174       48.154 
  175       48.284 
  176       48.442 
  177       48.567 
  178       48.780 
  179       49.262 
  180       49.278 
  181       49.614 
  182       50.498 
  183       51.498 
  184       51.600 
  185       51.904 
  186       52.357 
  187       52.529 
  188       52.659 
  189       52.714 
  190       52.973 
  191       52.988 
  192       53.070 
  193       53.136 
  194       53.246 
  195       53.264 
  196       53.277 
  197       53.326 
  198       53.395 
  199       53.403 
  200       54.055 
  201       54.661 
  202       54.736 
  203       55.012 
  204       55.071 
  205       55.095 
  206       55.277 
  207       55.510 
  208       55.703 
  209       55.776 
  210       55.780 
  211       55.797 
  212       55.809 
  213       55.854 
  214       55.858 
  215       55.858 
  216       56.003 
  217       56.230 
  218       56.418 
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  219       56.439 
  220       56.532 
  221       56.609 
  222       57.339 
  223       57.691 
  224       57.974 
  225       58.281 
  226       59.091 
  227       59.111 
  228       59.180 
  229       59.340 
  230       59.376 
  231       59.782 
  232       59.916 
  233       60.121 
  234       60.233 
  235       60.307 
  236       60.455 
  237       60.460 
  238       60.619 
  239       60.645 
  240       60.822 
  241       61.224 
  242       61.238 
  243       61.746 
  244       62.209 
  245       62.280 
  246       62.345 
  247       62.836 
  248       62.841 
  249       62.896 
  250       63.018 
  251       63.192 
  252       63.266 
  253       63.598 
  254       63.627 
  255       64.109 
  256       64.291 
  257       64.352 
  258       64.353 
  259       64.383 
  260       64.413 
  261       64.973 
  262       65.046 
  263       65.060 
  264       65.089 
  265       65.490 
  266       65.594 
  267       65.694 
  268       65.731 
  269       65.768 
  270       65.799 
  271       65.845 
  272       65.896 
  273       65.953 
  274       65.958 
  275       66.062 
  276       66.144 
  277       66.150 
  278       66.252 
  279       66.255 
  280       66.317 
  281       66.339 
  282       66.343 
  283       66.425 
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  284       66.449 
  285       66.613 
  286       66.655 
  287       66.744 
  288       66.758 
  289       66.782 
  290       66.819 
  291       66.856 
  292       66.947 
  293       67.030 
  294       67.031 
  295       67.056 
  296       67.078 
  297       67.084 
  298       67.154 
  299       67.163 
  300       67.164 
  301       67.259 
  302       67.321 
  303       67.408 
  304       67.409 
  305       67.581 
  306       67.796 
  307       67.829 
  308       67.959 
  309       67.989 
  310       68.022 
  311       68.053 
  312       68.099 
  313       68.104 
  314       68.118 
  315       68.127 
  316       68.195 
  317       68.276 
  318       68.316 
  319       68.318 
  320       68.350 
  321       68.411 
  322       68.599 
  323       68.626 
  324       68.656 
  325       68.683 
  326       68.691 
  327       68.757 
  328       68.787 
  329       68.820 
  330       68.990 
  331       69.026 
  332       69.030 
  333       69.045 
  334       69.064 
  335       69.072 
  336       69.222 
  337       69.239 
  338       69.251 
  339       69.308 
  340       69.361 
  341       69.463 
  342       69.504 
  343       70.022 
  344       70.073 
  345       70.109 
  346       70.184 
  347       70.269 
  348       70.371 
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  349       70.387 
  350       70.393 
  351       70.424 
  352       70.536 
  353       70.750 
  354       70.853 
  355       70.935 
  356       71.197 
  357       71.251 
  358       71.369 
  359       71.396 
  360       71.405 
  361       71.529 
  362       71.691 
  363       71.911 
  364       71.978 
  365       72.113 
  366       72.182 
  367       72.187 
  368       72.202 
  369       72.224 
  370       72.301 
  371       72.636 
  372       72.648 
  373       72.992 
  374       73.054 
  375       73.131 
  376       73.251 
  377       73.341 
  378       73.446 
  379       73.650 
  380       73.747 
  381       73.799 
  382       73.884 
  383       73.896 
  384       74.066 
  385       74.446 
  386       74.675 
  387       75.046 
  388       75.091 
  389       75.108 
  390       75.374 
  391       75.432 
  392       75.838 
  393       76.257 
  394       76.827 
  395       77.158 
  396       77.195 
  397       77.392 
  398       77.403 
  399       77.776 
  400       77.986 
  401       78.042 
  402       78.048 
  403       78.190 
  404       78.332 
  405       78.451 
  406       78.702 
  407       78.746 
  408       78.949 
  409       79.051 
  410       79.155 
  411       79.207 
  412       79.209 
  413       79.209 
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  414       79.311 
  415       79.459 
  416       79.700 
  417       80.004 
  418       80.014 
  419       80.024 
  420       80.030 
  421       80.061 
  422       80.149 
  423       80.152 
  424       80.169 
  425       80.253 
  426       80.346 
  427       80.352 
  428       80.367 
  429       80.387 
  430       80.398 
  431       80.448 
  432       80.465 
  433       80.499 
  434       80.659 
  435       80.753 
  436       80.861 
  437       81.360 
  438       81.662 
  439       81.694 
  440       81.727 
  441       81.827 
  442       81.897 
  443       82.013 
  444       82.566 
  445       82.666 
  446       82.795 
  447       82.859 
  448       83.040 
  449       83.270 
  450       83.300 
  451       83.307 
  452       83.365 
  453       83.427 
  454       83.470 
  455       83.504 
  456       83.772 
  457       84.089 
  458       84.123 
  459       84.320 
  460       84.540 
  461       84.703 
  462       84.774 
  463       84.813 
  464       84.897 
  465       85.127 
  466       85.189 
  467       85.266 
  468       85.369 
  469       85.669 
  470       85.831 
  471       85.940 
  472       86.122 
  473       86.380 
  474       86.816 
  475       87.512 
  476       87.598 
  477       88.073 
  478       88.094 
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  479       88.103 
  480       88.838 
  481       88.926 
  482       88.942 
  483       89.030 
  484       89.197 
  485       89.307 
  486       89.404 
  487       89.749 
  488       89.769 
  489       89.907 
  490       90.066 
  491       90.101 
  492       90.502 
  493       91.266 
  494       91.682 
  495       91.732 
  496       92.095 
  497       92.266 
  498       92.391 
  499       92.492 
  500       92.585 
  501       92.587 
  502       93.015 
  503       93.116 
  504       93.347 
  505       93.684 
  506       93.945 
  507       94.075 
  508       94.231 
  509       94.935 
  510       95.271 
  511       95.528 
  512       95.650 
  513       95.666 
  514       95.676 
  515       95.938 
  516       95.949 
  517       95.968 
  518       96.212 
  519       96.238 
  520       96.298 
  521       96.324 
  522       96.430 
  523       96.802 
  524       96.825 
  525       97.943 
  526       98.271 
  527       98.732 
  528       98.754 
  529       98.891 
  530       99.160 
  531       99.367 
  532       99.657 
  533       99.736 
  534      100.579 
  535      100.762 
  536      100.857 
  537      101.662 
  538      101.755 
  539      101.843 
  540      102.172 
  541      102.335 
  542      102.839 
  543      103.066 
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  544      103.295 
  545      103.887 
  546      104.166 
  547      104.174 
  548      104.275 
  549      104.380 
  550      104.575 
  551      104.891 
  552      105.548 
  553      106.425 
  554      106.618 
  555      106.673 
  556      106.695 
  557      106.864 
  558      107.707 
  559      107.903 
  560      108.386 
  561      109.277 
  562      109.949 
  563      110.209 
  564      110.245 
  565      110.303 
  566      110.422 
  567      111.279 
  568      111.320 
  569      111.577 
  570      112.021 
  571      112.521 
  572      112.792 
  573      113.249 
  574      113.291 
  575      113.513 
  576      113.924 
  577      114.392 
  578      114.867 
  579      114.891 
  580      116.815 
  581      117.792 
  582      118.043 
  583      118.300 
  584      118.783 
  585      118.831 
  586      119.179 
  587      119.376 
  588      119.497 
  589      119.831 
  590      120.169 
  591      121.089 
  592      121.268 
  593      121.712 
  594      122.463 
  595      122.854 
  596      123.203 
  597      123.801 
  598      124.167 
  599      125.766 
  600      126.100 
  601      126.553 
  602      127.299 
  603      127.454 
  604      127.519 
  605      131.407 
  606      132.663 
  607      132.839 
  608      133.211 
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  609      133.259 
  610      134.445 
  611      135.388 
  612      135.404 
  613      135.413 
  614      135.695 
  615      136.374 
  616      138.863 
  617      139.787 
  618      140.584 
Families of conformers 
[3 4 6 7]  
[10 11] 
[12 13]  
[18 19 20 21 22]  
[23 25]  
[26 27 30 34]  
[32 35 36]  
[49 59]  
[50 51 52 53 54 56 57 58 61 62 342]  
[65 67]  
[87 92]  
[90 97]  
[102 109]  
[101 107]  
[103 111 112]  
[126 135]  
[133 136 138]  
[144 154]  
[156 172]  
[160 194]  
[176 252]  
[300 331]  
[415 424]  
[182 195]  
[186 198 200]  
[204 205 225 231]  
[206 207 210]  
[211 218]  
[214 227]  
[217 234]  
[232 239 244 249 250]  
[237 241]  
[257 275 351 363]  
[261 262 265 267 278 282 290 298 321 335 345 358 387]  
[263 303]  
[269 287]  
[272 291]  
[276 286 305 309 312 320 332 333 334 338 339 340 344 347 348]  
[280 317]  
[310 322 330 360]  
[316 324]  
[346 350]  
[352 357]  
[356 376 390]  
[383 386]  
[396 397 398]  
[400 402]  
[403 484]  
[406 419]  
[407 409 501]  
[438 474]  
[423 430 524]  
[425 432]  
[428 433]  
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[429 434 502]  
[436 440]  
[458 490]  
[470 483]  
[475 480]  
[500 504 505]  
[493 494 512]  
[499 519]  
[510 520 522]  
[514 515]  
[538 544]  
[543 546 555 568 574]  
[548 583]  
[556 558]  
 
ABSOLUTE ENERGY, ZPE, GIBBS ENERGY CORRECTION, GEOMETRY AND FREQUENCIES OF THE TSs 
name= TS1 
energy (in kcal/mol)= -123.870772 
ZPE (in kcal/mol)= 140.358 
G (in kcal/mol)= 110.267 
Geometry 
C -1.87481251 -4.26569563 -1.16309141 
C -1.75678482 -2.93858953 -0.47504879 
C -2.14547386 1.46806588 -0.66414744 
C -1.85411468 2.69819523 -0.23293488 
C 0.44362543 -1.66747873 2.38274288 
C -0.18258867 -1.88556137 1.08770219 
C -1.02840099 -2.89474305 0.78949228 
C 0.56730042 -0.48568536 3.01090447 
C 1.19759972 -0.41017818 4.36284112 
C 0.08062958 0.81324224 2.47306970 
H -0.89141452 -4.74222393 -1.27977955 
H -2.31771257 -4.16160866 -2.16507363 
H -2.51134662 -4.95420698 -0.59162106 
H -2.52573864 1.18324609 -1.63876648 
H -1.97337403 3.57791041 -0.83703480 
H -1.49020660 2.90714935 0.75693869 
H 0.80677698 -2.58558721 2.85208876 
H -0.09768059 -0.12767649 0.20944876 
H -2.15451752 -0.46960327 -0.22204202 
H -1.22414233 -3.69825980 1.49074317 
H 0.56177501 0.13960132 5.07312010 
H 2.16315269 0.11707092 4.31579464 
H 1.39227291 -1.39633615 4.80522598 
H 0.37323431 0.98201979 1.42401330 
H 0.45267189 1.68002493 3.03574756 
H -1.02542894 0.86340867 2.49488134 
O 0.19670776 -1.07395557 0.06629155 
O -1.95103445 0.43681341 0.19708117 
O -2.29689654 -1.95629485 -0.95395972 
Vibrational frequencies (in cm-1) 
-294.8   6.3  43.8  54.8  63.7  81.0  82.2  91.4 101.7 110.0 123.4 128.7 167.8 219.2 
237.7 281.5 361.2 373.4 399.2 440.6 480.4 517.1 556.5 591.4 627.8 696.1 793.0 875.4 
884.5 921.3 948.8 949.6 983.3 985.1 1000.0 1025.7 1042.5 1049.6 1059.5 1066.8 1108.2 
1118.3 1203.0 1241.5 1252.4 1259.8 1260.4 1269.0 1272.0 1274.6 1278.1 1282.0 1306.0 
1344.0 1362.4 1374.2 1384.7 1396.7 1411.8 1417.5 1433.0 1773.7 1815.7 1837.4 1857.6 
2481.4 2630.6 2650.6 2663.0 2666.3 2671.6 2671.6 2672.3 2720.4 2745.1 2749.1 2767.9 
2771.2 2778.2 2780.9 2805.1  
 
 
name= TS2 
energy (in kcal/mol)= -69.045429 
ZPE (in kcal/mol)= 140.068 
G (in kcal/mol)= 113.664 
360 
 
Geometry 
C -2.17490024 -2.49858797 -0.22894349 
C -1.02004244 -1.63063192 -0.64593705 
C 1.08892913 2.12753992 -0.54266392 
C 1.62099393 1.61210749 0.76575902 
C 1.39996477 0.12820815 1.00560553 
C 1.39894087 -0.85003349 -0.19655648 
C 0.11365658 -1.53058173 0.33106482 
C -0.03582854 -0.38267206 1.41603541 
C -1.18907658 0.57552780 1.12156291 
C -0.18609685 -0.74405554 2.81203289 
H -3.09030185 -2.22729889 -0.77797683 
H -2.38964641 -2.42813216 0.84193899 
H -1.96890510 -3.55277001 -0.46408498 
H -0.36657960 3.07964997 0.43077452 
H 1.21282292 2.17875867 1.62959996 
H 2.71926607 1.81669488 0.77484573 
H 2.14145851 -0.19209799 1.76967825 
H 1.26625098 -0.37193080 -1.18219869 
H 2.27459365 -1.49651924 -0.27173561 
H 0.31063110 -2.51329089 0.78828260 
H -2.16418783 0.09420097 1.27236015 
H -1.16543965 0.91873605 0.07477701 
H -1.15804369 1.44974249 1.78316558 
H 1.14617216 -1.34088756 3.44005049 
H 0.91741067 -2.00357047 3.03647692 
H -0.99674278 -1.32153798 3.17724414 
O 1.54458111 1.92746497 -1.63240282 
O 0.02092572 2.97638093 -0.46214166 
O -1.01115471 -1.06652490 -1.70968363 
Vibrational frequencies (in cm-1) 
-950.2  34.7  43.8  52.0  95.7 110.8 144.7 169.8 176.7 199.7 231.5 275.1 293.8 303.2 
350.5 373.0 387.9 401.8 436.9 503.5 514.1 524.5 567.8 593.1 630.6 668.9 698.4 756.1 
802.4 831.8 900.8 922.9 952.0 984.1 1013.7 1026.5 1033.3 1043.1 1055.0 1083.1 1100.1 
1107.3 1124.5 1147.0 1174.4 1182.9 1188.9 1212.2 1236.4 1261.6 1267.2 1273.5 1275.4 
1290.3 1294.6 1300.0 1320.2 1324.5 1337.3 1344.5 1377.6 1380.6 1392.9 1407.5 1859.2 
1874.7 2649.1 2651.4 2661.2 2665.7 2673.4 2678.6 2705.5 2725.5 2729.8 2731.4 2756.6 
2772.0 2780.4 2784.3 4770.6  
 
 
name= TS3 
energy (in kcal/mol)= -63.573771 
ZPE (in kcal/mol)= 142.731 
G (in kcal/mol)= 114.865 
Geometry 
C -0.02384998 -0.02537020 0.10430030 
C 1.47901251 -0.04414360 0.06450580 
C 4.73860243 2.46570050 -0.07961180 
C 3.92741428 2.04392200 1.08384300 
C 3.71548059 0.50856010 1.21530340 
C 2.17849034 0.68867790 1.17123080 
C 2.36583823 2.23302360 0.92935980 
C 1.92369357 2.72611710 -0.43496660 
C 1.75750413 3.08098790 2.03474270 
H -0.44978732 -0.23194780 -0.88866060 
H -0.41931270 0.93655310 0.44939820 
H -0.39985266 -0.80498560 0.78093450 
H 5.61397682 4.27254560 0.76294430 
H 4.68474991 1.82590600 -0.96079990 
H 6.66352719 3.71036560 -2.83736430 
H 4.29777884 2.49184010 2.02449090 
H 4.10037542 0.07243880 2.13829580 
H 4.11640446 -0.07441610 0.37455970 
H 1.69499045 0.46960710 2.13913290 
H 0.83337801 2.77317960 -0.52160810 
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H 2.29404265 2.07953730 -1.24414290 
H 2.31663215 3.73156050 -0.63572830 
H 2.04814307 4.13357650 1.92846740 
H 2.07746260 2.75355780 3.03041820 
H 0.66236468 3.04136730 2.01278490 
O 6.12663897 3.17715200 -2.20257800 
O 6.25803661 4.05637090 -1.07163690 
O 2.07345884 -0.63709290 -0.80045770 
C 5.48738184 3.57116217 -0.05829289 
Vibrational frequencies (in cm-1) 
-108.0  31.5  32.7  43.8  63.6  83.5 133.5 162.1 176.6 187.2 204.1 220.0 262.2 285.8 
318.3 327.7 389.9 409.1 448.6 466.7 566.2 599.0 649.7 682.5 818.4 830.8 897.9 924.9 
953.1 963.3 996.1 998.7 1003.5 1014.5 1032.5 1041.2 1047.6 1091.7 1116.8 1128.6 1158.4 
1183.4 1204.2 1235.5 1252.3 1262.8 1267.8 1273.5 1278.5 1283.4 1289.0 1297.8 1300.1 
1303.9 1310.3 1320.7 1338.4 1353.9 1362.4 1380.6 1402.4 1403.3 1419.1 1854.3 1861.5 
2665.8 2670.1 2676.8 2676.9 2678.3 2680.2 2681.4 2719.3 2726.3 2729.0 2756.9 2761.4 
2779.8 2781.1 2782.9 2874.5  
 
 
name= TS4 
energy (in kcal/mol)= -62.185097 
ZPE (in kcal/mol)= 142.935 
G (in kcal/mol)= 115.771 
Geometry 
C -0.03750894 0.04376960 0.04473850 
C 1.46426135 0.00526230 -0.00498070 
C 5.49850750 3.55459830 0.05433010 
C 4.83845943 2.39442760 0.02149590 
C 3.98203495 1.94257580 1.14059590 
C 3.70797467 0.41345830 1.19034110 
C 2.18100187 0.65850520 1.14051560 
C 2.43088292 2.20489530 0.96414270 
C 2.05125190 2.74264060 -0.40399420 
C 1.82185345 3.05160660 2.07542690 
H -0.47245704 -0.12123660 -0.95213980 
H -0.41628624 0.99915290 0.42563700 
H -0.42173419 -0.75303710 0.69637800 
H 5.52041037 4.28333520 0.86041010 
H 4.90379912 1.72557400 -0.83699950 
H 5.81545762 3.56334170 -2.67130930 
H 4.35128577 2.32320170 2.11143090 
H 4.06379576 -0.08474070 2.09384040 
H 4.09485955 -0.14307330 0.32547620 
H 1.68186131 0.41474670 2.09426580 
H 0.96513163 2.79037350 -0.53710020 
H 2.45540822 2.11806930 -1.21427740 
H 2.45103884 3.75345700 -0.55357940 
H 1.22081181 3.87966340 1.68037390 
H 2.58936258 3.50255080 2.71509040 
O 6.41313837 3.13983920 -2.00673950 
O 6.28700468 4.07078930 -0.93264550 
O 2.04612862 -0.53800450 -0.91035560 
H 1.16360117 2.46883577 2.72852003 
Vibrational frequencies (in cm-1) 
-153.0  33.0  40.6  47.6  71.9 111.2 135.3 166.1 193.1 204.3 215.9 248.8 264.2 289.2 
320.5 338.8 399.4 412.7 457.0 477.2 573.8 600.4 661.5 690.2 817.1 826.6 902.9 925.0 
952.8 964.3 987.1 998.4 1015.5 1023.4 1034.6 1045.3 1049.3 1093.2 1122.0 1129.6 1156.8 
1168.1 1207.4 1235.2 1252.3 1262.8 1268.2 1273.1 1274.2 1283.3 1289.6 1293.7 1297.4 
1305.1 1311.4 1320.1 1335.3 1346.3 1353.0 1373.5 1382.0 1401.6 1423.0 1854.4 1860.1 
2666.0 2669.8 2671.8 2673.8 2676.7 2679.4 2679.6 2717.1 2727.0 2727.8 2755.8 2761.1 
2779.2 2780.7 2781.8 2869.1  
 
 
name= TS5 
energy (in kcal/mol)= -60.36967 
362 
 
ZPE (in kcal/mol)= 141.216 
G (in kcal/mol)= 115.49 
Geometry 
C -0.70160405 -1.01895626 -2.36132353 
C 0.13027567 -1.75185221 -1.36341873 
C 0.47838342 1.98786683 0.13289323 
C 1.07434520 1.84357104 1.55050538 
C 1.42540512 0.34240789 1.64440608 
C 1.25102245 -0.20711588 0.21432250 
C 0.13634129 -1.26469264 0.09053999 
C -1.19042564 -0.75782435 0.43552391 
C 0.12925131 2.31543097 2.64341041 
C -1.83040330 -0.81489136 1.64103642 
H -1.74239278 -0.92514619 -2.00814759 
H -0.70752723 -1.52260267 -3.33672737 
H -0.31883262 0.00282658 -2.50426415 
H 0.72735946 2.90260221 -0.43476471 
H 2.01333375 2.44657208 1.59668582 
H -1.28899925 1.40693495 -0.57710765 
H 2.45848048 0.19817885 2.00206539 
H 0.78607258 -0.18337734 2.37114604 
H 2.20366480 -0.59967388 -0.21217866 
H 0.42713325 -2.14164765 0.73281637 
H -0.15721340 3.36575145 2.49265829 
H -0.80586583 1.74267868 2.66648795 
H 0.59171250 2.23665544 3.63470982 
H -2.89768186 -0.61989118 1.72963813 
H -1.40863735 0.46757085 1.14505894 
H -1.44047738 -1.30226092 2.52680353 
O -0.92968494 1.89715943 0.21257614 
O 0.96383196 0.91042820 -0.62447891 
O 0.81086425 -2.70308293 -1.65861401 
Vibrational frequencies (in cm-1) 
-1438.2  41.7  54.8  66.0  98.5 135.1 141.1 153.1 162.3 194.5 247.7 260.9 304.6 328.6 
369.4 375.5 446.8 477.8 506.2 537.6 569.8 577.5 672.9 676.5 753.9 857.3 898.9 931.8 
956.1 967.4 976.8 1010.5 1020.4 1043.4 1049.0 1078.3 1091.8 1113.7 1121.0 1134.3 1147.0 
1150.9 1184.2 1194.4 1206.3 1215.7 1226.5 1231.5 1246.6 1259.4 1273.3 1276.3 1288.5 
1293.2 1295.3 1303.6 1316.6 1333.8 1350.0 1371.4 1379.1 1380.6 1402.5 1629.1 1845.7 
2009.0 2659.6 2660.2 2665.5 2674.4 2676.0 2677.3 2678.9 2681.0 2687.1 2706.5 2741.5 
2750.0 2755.4 2775.4 2779.4  
 
 
name= TS6 
energy (in kcal/mol)= -61.381038 
ZPE (in kcal/mol)= 142.911 
G (in kcal/mol)= 115.391 
Geometry 
C 0.05569850 -0.09758831 -0.04588758 
C 1.55906163 -0.06690486 -0.01518239 
C 5.51701374 3.55979533 -0.02937119 
C 4.81814498 2.42202722 -0.02234203 
C 3.93546846 2.04504984 1.10410105 
C 3.70994373 0.51549004 1.26200977 
C 2.18042005 0.69501299 1.11836791 
C 2.37791951 2.24275051 0.88855975 
C 1.95107420 2.79075622 -0.46428127 
C 1.75229046 3.05708374 2.01495613 
H -0.31699212 -0.33763499 -1.05246455 
H -0.38715678 0.85654969 0.26204054 
H -0.32590064 -0.87655303 0.62873939 
H 5.54870078 4.32387904 0.74337798 
H 4.87491661 1.71142128 -0.84811125 
H 5.92464833 3.43548568 -2.75442828 
H 4.26902534 2.51421317 2.04920751 
H 4.03531613 0.10347194 2.21890777 
363 
 
H 4.16154895 -0.09179279 0.46501120 
H 1.63624920 0.48135938 2.05612688 
H 1.33473745 3.69269432 -0.36852744 
H 1.37012472 2.07582837 -1.05589319 
H 2.06153904 4.10807477 1.95993588 
H 2.04234084 2.68598047 3.00462559 
H 0.65768647 3.03175491 1.96443067 
O 6.46693413 3.01437357 -2.04263511 
O 6.34135857 4.00392753 -1.02165587 
O 2.21155039 -0.64723148 -0.84597617 
H 2.81093335 3.07068896 -1.08713496 
Vibrational frequencies (in cm-1) 
-205.9  24.1  32.1  48.4  71.6  98.2 134.2 157.7 170.3 200.8 208.4 217.2 266.3 293.2 
333.7 344.7 400.6 423.4 458.9 482.5 570.1 599.1 660.7 688.9 811.7 826.6 903.2 924.2 
954.0 964.6 987.5 1002.5 1018.4 1025.9 1035.5 1044.8 1055.7 1093.1 1121.0 1131.7 1158.3 
1170.1 1206.1 1235.7 1251.8 1262.6 1269.0 1273.2 1276.3 1285.5 1288.7 1297.1 1300.0 
1302.2 1318.8 1321.0 1332.8 1346.1 1353.4 1373.5 1381.9 1405.2 1444.8 1855.2 1859.3 
2664.0 2669.6 2671.0 2676.2 2677.3 2678.9 2679.1 2716.6 2725.3 2726.6 2754.4 2760.7 
2780.4 2781.5 2782.5 2869.6  
 
 
name= TS7 
energy (in kcal/mol)= -60.250688 
ZPE (in kcal/mol)= 142.883 
G (in kcal/mol)= 115.078 
Geometry 
C -2.37248010 -1.47259134 2.70911939 
C -1.55327108 -1.58787438 1.45275011 
C 1.39782702 0.89664175 -2.20754929 
C 0.56248916 0.53947433 -1.22954340 
C 1.03334355 0.03835428 0.07975833 
C 0.73011995 -1.47234937 0.29658071 
C -0.11948991 -1.15373282 1.54886433 
C 0.16135074 0.38641878 1.35508464 
C -1.04935385 1.28215085 1.14924368 
C 1.02917613 0.93387818 2.48454912 
H -3.43863717 -1.33743213 2.47375636 
H -2.05523834 -0.64098964 3.34758187 
H -2.29545382 -2.39661953 3.29943693 
H 2.48275716 0.83929813 -2.21289806 
H -0.38263650 2.60344067 -3.30474145 
H -0.51949137 0.57118447 -1.37439637 
H 2.09797483 0.28451674 0.24970208 
H 1.61005515 -2.08931010 0.48595217 
H 0.16163057 -1.93540265 -0.52268795 
H 0.32560808 -1.54349452 2.48201650 
H -0.95978562 2.22709990 1.69921316 
H -1.98473015 0.81718520 1.47668813 
H -1.19618477 1.55778285 0.09696772 
H 1.41050528 1.93241691 2.23710668 
H 1.89798466 0.29720868 2.68564416 
H 0.46151766 1.01842536 3.41814841 
O -0.36441166 1.62966108 -3.48076353 
O 1.04255958 1.39679122 -3.42793843 
O -2.02865962 -2.04113551 0.44230901 
Vibrational frequencies (in cm-1) 
-209.8  14.9  26.3  48.5  70.9 100.3 134.5 170.9 181.4 207.4 212.6 235.4 262.5 295.9 
317.5 359.7 392.9 417.0 472.6 476.2 567.7 598.7 661.3 686.0 812.9 850.3 901.5 923.4 
943.1 957.6 985.2 1003.0 1012.3 1024.3 1036.3 1044.0 1054.2 1092.9 1117.2 1128.7 1150.1 
1173.0 1203.5 1233.1 1249.6 1260.8 1266.3 1275.0 1277.3 1286.8 1287.4 1293.6 1298.9 
1302.4 1319.6 1325.1 1336.0 1348.0 1350.7 1373.1 1381.5 1406.6 1437.6 1854.8 1861.7 
2658.7 2668.2 2671.6 2676.6 2677.5 2679.0 2679.4 2715.6 2724.6 2726.9 2748.6 2759.9 
2780.0 2781.5 2782.1 2867.5  
 
 
364 
 
name= TS8 
energy (in kcal/mol)= -59.556158 
ZPE (in kcal/mol)= 142.769 
G (in kcal/mol)= 114.644 
Geometry 
C -1.37751383 -1.64665324 -2.94814628 
C -0.00988306 -1.44023245 -2.41043563 
C -0.56387205 1.76167300 -2.55959785 
C 2.95746826 -0.29798109 -2.43254790 
C 2.56069411 -0.82993138 -1.26860051 
C 2.05310804 -2.24413421 -1.20477736 
C 0.68092895 -2.39719567 -1.76618495 
C 2.64503041 -0.05299829 0.02001536 
C 1.30196921 -0.04636496 0.75600601 
C 3.75133004 -0.64511478 0.90594373 
H -1.73214367 -0.82515726 -3.58547026 
H -2.10900784 -1.76105036 -2.13169553 
H -1.43020976 -2.55916674 -3.56335292 
H -1.09685477 2.44474860 -3.23055234 
H 3.31887292 0.71128112 -2.53749908 
H 2.95331636 -0.83561649 -3.36721131 
H 2.91342967 1.01166893 -0.20994700 
H 2.06628688 -2.61914886 -0.15619311 
H 2.75308787 -2.91568113 -1.75532196 
H 0.24114620 -3.38224219 -1.62691329 
H 0.98741834 -1.05006656 1.05542482 
H 0.50971336 0.36592359 0.11297557 
H 1.34631885 0.57573739 1.65540146 
H 3.50644674 -1.65891290 1.23838911 
H 3.90085713 -0.03327107 1.80214451 
H 4.70516869 -0.69116201 0.36913215 
O -0.22091642 0.68393215 -3.30551721 
O -0.32476898 1.91531459 -1.39451452 
O 0.62809442 -0.23081955 -2.56664148 
Vibrational frequencies (in cm-1) 
-106.3  16.6  24.4  45.4  81.0 107.2 134.0 146.3 165.9 182.7 194.1 230.2 249.7 275.9 
298.7 336.9 352.5 426.9 488.9 517.3 539.9 571.3 643.8 695.8 727.8 817.8 857.2 916.5 
932.1 964.5 977.6 981.7 985.5 1005.4 1014.5 1047.6 1066.3 1081.6 1102.0 1146.2 1159.5 
1170.9 1189.4 1217.0 1237.8 1268.9 1274.5 1275.0 1286.4 1292.9 1294.4 1298.7 1305.1 
1305.8 1308.4 1349.6 1365.9 1391.4 1398.1 1399.2 1405.9 1430.0 1834.9 1842.9 1848.6 
2635.6 2650.2 2664.6 2665.0 2667.0 2674.0 2679.7 2681.2 2704.1 2723.6 2731.5 2759.4 
2777.3 2780.9 2782.5 2790.7  
 
 
name= TS9 
energy (in kcal/mol)= -54.844755 
ZPE (in kcal/mol)= 139.7 
G (in kcal/mol)= 111.712 
Geometry 
C 0.79978346 -3.74868311 -0.37157560 
C -0.21718813 -2.82491459 0.23872445 
C -0.61343774 0.17746717 -2.09381264 
C -0.05320087 1.11828649 -1.06130504 
C 0.41864226 0.48078091 0.22765631 
C 1.31664385 -0.74112161 0.17847078 
C 0.31205504 -1.60576097 0.91979621 
C -0.62890304 -0.34699096 1.08472524 
C -2.03633461 -0.45893371 0.54333649 
C -0.67937508 0.13763236 2.53028218 
H 0.91352373 -3.52813083 -1.44364126 
H 0.47951294 -4.79767768 -0.29248627 
H 1.78897604 -3.65254798 0.08778062 
H -0.67266420 -0.89174485 -1.85304845 
H -0.83474625 1.88095228 -0.82723390 
H 0.76768640 1.71488899 -1.51667364 
365 
 
H 0.89546772 1.26787828 0.85315344 
H 2.67979098 -1.02963490 -0.62701951 
H 1.62584493 -0.66705639 -1.94620889 
H 0.73186516 -1.92763793 1.90019224 
H -2.52434572 0.51980644 0.48264973 
H -2.65171029 -1.10537765 1.18980442 
H -2.09172889 -0.92711877 -0.44572640 
H -1.17759605 1.11168271 2.60267558 
H 0.31890436 0.24465143 2.96753115 
H -1.23969728 -0.56434452 3.16072044 
O 1.75125204 -1.28724953 -1.18868863 
O -0.97568703 0.58726725 -3.16937213 
O -1.39253594 -3.09706039 0.19597123 
Vibrational frequencies (in cm-1) 
-1103.1   3.3  31.4  35.6 124.6 128.6 158.1 163.5 197.0 203.0 214.6 231.2 243.7 291.4 
316.1 320.6 337.9 382.7 414.8 448.2 498.6 533.4 556.1 625.6 638.4 733.1 769.8 817.4 
848.0 910.2 964.2 979.5 993.4 1014.1 1019.9 1039.3 1048.5 1061.6 1087.2 1103.9 1113.0 
1161.4 1198.2 1210.0 1220.4 1228.8 1242.8 1253.2 1264.5 1266.3 1276.6 1280.6 1284.8 
1295.0 1300.3 1302.0 1310.9 1328.2 1341.5 1379.1 1384.6 1404.4 1407.9 1833.2 1845.8 
2500.8 2639.8 2645.9 2660.6 2667.3 2675.8 2678.2 2680.7 2681.7 2706.6 2709.9 2735.8 
2772.3 2780.1 2781.2 2782.4  
 
 
name= TS10 
energy (in kcal/mol)= -54.554933 
ZPE (in kcal/mol)= 143.197 
G (in kcal/mol)= 116.318 
Geometry 
C -0.02467639 0.06739951 0.03230158 
C 1.30596536 -0.00748502 -0.00529724 
C 5.72373159 2.82378760 0.15856612 
C 5.23261419 1.40636322 0.03770392 
C 4.30063205 1.03024431 1.17135537 
C 3.65360699 -0.37329382 1.03020839 
C 2.23401063 0.24544111 1.12994674 
C 2.86830058 1.69195197 1.19223052 
C 2.53161982 2.56491990 -0.00135827 
C 2.56438110 2.42362372 2.49604582 
H 1.21528989 0.17978057 -2.71514713 
H -0.58089733 0.32662915 0.91475554 
H -0.65824027 -0.14100130 -0.81380532 
H 5.59171316 3.33077845 1.12222065 
H 6.10741729 0.71912703 0.01508475 
H 4.75036049 1.25726172 -0.95289190 
H 4.81681627 1.14859824 2.14244974 
H 3.89374356 -1.06775865 1.84017551 
H 3.87562971 -0.88853325 0.09067232 
H 1.73187579 -0.03001221 2.07918873 
H 1.46636146 2.83407118 -0.00339758 
H 2.73436703 2.06396269 -0.95616819 
H 3.10750879 3.49844283 0.00433000 
H 2.16556386 3.43077310 2.32100761 
H 3.45449458 2.54255484 3.12329243 
O 1.19652612 -0.66656276 -2.20268762 
O 6.25183266 3.38803548 -0.76748307 
O 2.05079758 -0.32202369 -1.11600089 
H 1.81570953 1.89807566 3.09984983 
Vibrational frequencies (in cm-1) 
-158.2  25.4  41.9  51.5  82.4 108.8 139.6 174.4 200.6 219.2 235.9 260.2 306.1 311.7 
336.6 401.8 405.3 438.6 456.0 555.0 577.6 610.1 642.0 680.7 753.5 829.3 841.4 927.0 
952.5 994.7 1011.4 1014.4 1022.4 1026.9 1037.9 1048.7 1057.1 1089.2 1121.3 1128.3 
1135.3 1155.3 1180.7 1206.0 1230.2 1249.5 1263.6 1280.1 1283.8 1288.2 1295.8 1296.7 
1305.1 1310.5 1315.5 1340.8 1345.8 1351.2 1359.9 1369.5 1387.0 1402.8 1424.4 1836.0 
1875.7 2647.8 2654.5 2667.7 2671.0 2672.7 2674.5 2680.4 2713.1 2719.3 2729.2 2741.0 
2763.5 2778.8 2780.6 2798.4 2868.3  
366 
 
 
 
name= TS11 
energy (in kcal/mol)= -54.133618 
ZPE (in kcal/mol)= 143.383 
G (in kcal/mol)= 116.76 
Geometry 
C 0.06397322 -0.16233400 -0.10357580 
C 1.38989622 -0.03777020 -0.04344520 
C 5.72045276 2.71474820 -0.12646460 
C 5.10911443 1.33969580 -0.09041330 
C 4.25434680 1.13392430 1.14456490 
C 3.61450355 -0.27880020 1.21566900 
C 2.18996591 0.33333270 1.15600800 
C 2.81521525 1.78592170 1.16703310 
C 2.42699238 2.70203750 0.02091110 
C 2.55284461 2.47603260 2.50274340 
H 1.53182976 0.16571390 -2.77826480 
H -0.58783696 -0.00086300 0.73578350 
H -0.46759807 -0.45155310 -0.99532090 
H 5.93451862 3.20266110 0.83224190 
H 5.92527814 0.58397780 -0.12126830 
H 4.52635011 1.14754180 -1.01835280 
H 4.82874094 1.38511310 2.05447870 
H 3.82393201 -0.82084590 2.14220710 
H 3.86973154 -0.94714210 0.38740100 
H 1.59850402 0.12924360 2.06974900 
H 2.01183209 3.65466760 0.37569250 
H 1.65906757 2.26324650 -0.62765120 
H 3.12885154 3.40498710 2.58933020 
H 2.82087470 1.84414270 3.35689290 
H 1.49224936 2.73516590 2.61161870 
O 1.53687012 -0.66824550 -2.24566150 
O 5.97653312 3.26416070 -1.16913820 
O 2.25280238 -0.22110980 -1.09730490 
H 3.27243645 2.96021940 -0.62730959 
Vibrational frequencies (in cm-1) 
-167.8  31.4  44.0  57.2  79.3 107.4 148.9 179.7 195.5 223.8 227.8 254.5 309.2 320.7 
343.0 405.7 421.0 433.2 465.5 550.4 584.0 612.9 636.6 689.7 758.7 832.1 856.9 920.1 
956.7 1003.9 1010.8 1015.1 1024.8 1031.4 1041.8 1048.8 1054.1 1090.9 1116.7 1128.6 
1129.4 1157.2 1180.5 1208.2 1227.5 1243.0 1272.7 1282.3 1285.4 1291.4 1295.9 1298.3 
1302.7 1304.2 1315.5 1340.8 1345.2 1352.7 1362.8 1371.9 1388.8 1405.9 1442.3 1836.7 
1877.2 2646.5 2656.5 2665.6 2666.7 2675.8 2677.3 2681.4 2715.6 2720.5 2728.7 2740.4 
2763.1 2780.6 2782.4 2797.8 2867.9  
 
 
name= TS12 
energy (in kcal/mol)= -52.143165 
ZPE (in kcal/mol)= 144.328 
G (in kcal/mol)= 120.084 
Geometry 
C 0.00710791 -0.24050859 -0.09024844 
C 1.52532574 -0.02484194 0.02680121 
C 2.77701518 2.09830908 0.06316784 
C 3.58387732 2.01228011 1.12886823 
C 3.53165433 0.91524970 2.12476287 
C 3.66002094 -0.44711172 1.37777188 
C 2.10971282 -0.52489134 1.33477505 
C 2.05412178 0.51336776 2.52491121 
C 1.00886235 1.61161790 2.52157394 
C 2.02654473 -0.22071432 3.86446902 
H -0.47083653 -0.29959099 0.89317355 
H -0.21954347 -1.17077248 -0.63056729 
H -0.46020128 0.58321591 -0.64950083 
H 2.79814433 2.90074506 -0.67748038 
367 
 
H 4.35305566 2.76236975 1.29344720 
H 3.08079461 0.34584895 -2.09535902 
H 4.20722246 1.06204087 2.97442270 
H 4.12304039 -1.24131292 1.96870622 
H 4.18125951 -0.40953639 0.41988391 
H 1.69875919 -1.51535461 1.57950451 
H 1.43594631 2.58150385 2.23211399 
H 0.55444693 1.75684940 3.50859086 
H 2.24156143 0.46559839 4.69215781 
H 2.76700526 -1.02692918 3.91305903 
H 1.04291449 -0.66780149 4.04819823 
O 3.29012539 -0.39428041 -1.47030435 
O 1.70832498 1.34377362 -0.29428409 
O 1.98327011 -0.78283514 -1.09685496 
H 0.19205657 1.41417350 1.82014662 
Vibrational frequencies (in cm-1) 
-144.5  47.7  98.9 117.6 163.2 192.4 208.7 223.7 252.3 274.0 296.5 324.8 347.4 365.9 
377.4 414.7 442.3 476.3 490.1 562.3 607.0 706.2 768.4 792.8 819.2 854.1 901.0 929.8 
940.0 955.7 957.9 1003.4 1019.0 1020.6 1022.5 1035.6 1062.6 1090.3 1097.1 1117.9 1137.6 
1150.1 1189.9 1204.0 1224.9 1245.0 1264.8 1272.3 1275.4 1283.9 1287.2 1297.5 1300.1 
1301.4 1307.3 1310.4 1335.6 1347.0 1359.9 1369.5 1390.2 1399.4 1405.3 1434.1 1842.8 
2663.2 2666.1 2668.9 2674.0 2677.6 2679.3 2687.5 2720.5 2731.7 2744.4 2765.6 2767.9 
2772.0 2781.2 2784.0 2862.8  
 
 
name= TS13 
energy (in kcal/mol)= -48.071586 
ZPE (in kcal/mol)= 144.085 
G (in kcal/mol)= 119.979 
Geometry 
C -0.02429180 -0.08588984 -0.03511555 
C 2.79307482 2.11838999 -0.01404995 
C 3.57797142 2.05420063 1.06852165 
C 3.56137253 0.94317375 2.04681788 
C 3.66954960 -0.41753397 1.29083599 
C 2.11848980 -0.49334992 1.29330925 
C 2.09713850 0.53746621 2.48438475 
C 1.05177716 1.63032296 2.52149395 
C 2.10357909 -0.18933214 3.82821738 
H -0.45823594 0.14260282 0.94304253 
H -0.36203694 -1.08754113 -0.33619669 
H -0.43533672 0.62663467 -0.76656173 
H 2.79041872 2.93570274 -0.74272054 
H 4.29193977 2.84971407 1.27021030 
H 3.51405494 0.08691710 -1.21951891 
H 4.26169110 1.08158168 2.87875696 
H 4.14750818 -1.21240298 1.87167252 
H 4.16796270 -0.38904870 0.32222171 
H 1.70992696 -1.48364283 1.54820600 
H 1.36169242 2.43482292 3.20234436 
H 0.08480264 1.25437853 2.87655535 
H 2.29342681 0.50975357 4.65138957 
H 2.87381429 -0.96683361 3.87872569 
H 1.13895456 -0.67249690 4.02208993 
O 3.03610959 -0.56755198 -1.78435390 
O 1.80573869 1.30609634 -0.45538546 
O 1.85981787 -0.90956195 -1.06300882 
H 0.87639880 2.10016446 1.54638809 
C 1.50638044 -0.00654977 -0.01109634 
Vibrational frequencies (in cm-1) 
-353.0  72.3  87.0 100.3 152.8 163.6 178.4 212.2 244.0 264.7 277.7 326.4 342.6 360.6 
381.3 399.9 435.5 468.2 483.2 559.9 609.6 702.6 769.5 795.0 805.5 856.8 902.2 927.6 
937.5 942.6 955.0 1004.5 1008.8 1013.1 1018.7 1046.9 1056.7 1088.7 1096.9 1119.0 1138.5 
1156.5 1190.8 1202.7 1224.5 1238.3 1255.4 1266.3 1276.4 1279.5 1288.0 1296.6 1300.3 
1303.8 1308.1 1319.0 1339.8 1347.8 1367.4 1390.6 1397.7 1405.9 1418.7 1460.1 1848.3 
368 
 
2664.5 2669.1 2673.1 2675.4 2676.8 2679.7 2680.0 2714.9 2729.5 2742.9 2760.1 2764.0 
2775.0 2781.2 2783.2 2830.7  
 
 
name= TS14 
energy (in kcal/mol)= -46.517149 
ZPE (in kcal/mol)= 142.852 
G (in kcal/mol)= 114.478 
Geometry 
C -1.44958442 -1.07253153 -2.70931318 
C -0.31700149 -1.25306508 -2.02571109 
C -1.15757363 1.03120991 -0.21230797 
C 0.20483296 0.77210201 0.37183601 
C 0.31712682 -0.54804047 1.15174815 
C 0.79542353 -1.70206426 0.24329453 
C -0.16729015 -2.17440392 -0.85281986 
C -0.91506782 -0.84005493 1.97219784 
C -1.39073760 0.28979390 2.83311249 
C -1.52398209 -2.02645896 2.03985560 
H -1.56632109 -0.44136775 -3.57229147 
H -0.00315533 0.42251349 -3.62600740 
H -2.37312347 -1.56583995 -2.45871522 
H -1.85190998 0.18707798 -0.30164582 
H 0.95412826 0.80040278 -0.45352636 
H 0.49614403 1.62738139 1.01796606 
H 1.14735162 -0.40401491 1.90695129 
H 1.03349685 -2.57249240 0.89276680 
H 1.76647360 -1.41315432 -0.21088666 
H 0.17964146 -3.16430511 -1.23127291 
H -0.70049927 0.45339073 3.67391112 
H -2.38205882 0.09545662 3.26665628 
H -1.47121147 1.24279857 2.29238181 
H -1.17326328 -2.36467035 -0.41581824 
H -2.38805152 -2.21108321 2.65875160 
H -1.22037966 -2.91051650 1.50829438 
O 0.92846862 0.29166957 -3.31598654 
O -1.47630318 2.13799399 -0.57342967 
O 0.89345622 -0.68271546 -2.27127367 
Vibrational frequencies (in cm-1) 
-366.9  14.6  31.0  38.2  51.6  54.6  78.3 126.2 149.5 182.8 219.8 259.7 305.0 333.3 
365.7 380.7 401.1 439.6 493.3 518.4 532.2 576.0 592.5 598.9 700.7 790.4 837.7 883.4 
921.7 957.6 982.9 993.1 1011.6 1034.9 1040.9 1049.1 1062.7 1076.4 1085.8 1105.6 1149.9 
1156.3 1188.9 1218.3 1246.1 1264.6 1274.1 1276.4 1283.4 1286.0 1293.1 1298.1 1301.5 
1317.2 1341.7 1354.5 1366.0 1387.1 1398.2 1404.9 1416.2 1493.7 1829.5 1859.4 1869.4 
2638.0 2640.9 2651.8 2652.5 2664.0 2666.9 2671.4 2716.6 2718.8 2726.1 2731.7 2734.1 
2777.2 2790.2 2792.2 2800.5  
 
 
name= TS15 
energy (in kcal/mol)= -41.296645 
ZPE (in kcal/mol)= 138.074 
G (in kcal/mol)= 109.883 
Geometry 
C -2.67322677 -0.39049650 -1.08052341 
C -1.29216525 -0.67650936 -1.07587827 
C 0.41985139 1.83539849 -1.06037050 
C 1.28169307 1.13016766 -0.04607740 
C 0.86013123 -0.23292826 0.43729219 
C 1.19864558 -0.25491731 -3.44048480 
C -0.32803938 -1.05437386 -0.04441521 
C -0.31897624 -0.47945315 1.37074867 
C -1.24902492 0.63692599 1.75181845 
C -0.11762561 -1.46535204 2.49915502 
H -3.39506579 -1.10078115 -1.42333948 
H -3.10005988 0.36236925 -0.45751535 
369 
 
H -2.13705478 -0.22972835 -2.59108137 
H 0.93288441 2.54410908 -1.72693172 
H 1.38520354 1.80402008 0.83726800 
H 2.30949310 1.04508043 -0.48098711 
H 1.76370301 -0.83754205 0.64396129 
H 0.44240215 0.05866078 -4.16262372 
H 1.33714053 -1.32281818 -3.26644869 
H -0.13631336 -2.14436052 -0.13845507 
H -2.23363257 0.24853063 2.04787128 
H -1.43315531 1.33573671 0.92083456 
H -0.85096878 1.22187885 2.58937506 
H 0.27835391 -0.96432547 3.39236966 
H 0.57883964 -2.27166566 2.24340338 
H -1.06986515 -1.93550164 2.78129748 
O 1.87465152 0.56231327 -2.85689398 
O -0.77488797 1.68459825 -1.14077178 
O -0.93385012 -0.69424131 -2.32422147 
Vibrational frequencies (in cm-1) 
-1911.7  24.0  50.3  63.4  77.1  91.2 111.6 115.1 135.1 149.0 163.7 169.1 190.4 203.8 
212.9 230.1 278.7 303.6 342.9 381.5 419.7 464.5 521.7 546.9 630.2 713.3 771.8 784.2 
838.6 856.2 897.2 976.8 995.5 1001.6 1010.3 1014.7 1030.9 1043.5 1050.2 1095.3 1101.3 
1140.5 1169.8 1171.3 1202.8 1239.5 1271.3 1275.8 1281.8 1286.2 1293.1 1295.5 1298.2 
1306.9 1352.4 1361.2 1377.0 1395.9 1400.5 1418.8 1493.4 1536.7 1605.1 1817.2 1836.8 
2134.3 2628.9 2639.6 2652.9 2660.1 2673.7 2676.1 2676.5 2680.2 2716.1 2721.3 2731.3 
2736.5 2780.0 2782.3 2809.2  
 
 
name= TS16 
energy (in kcal/mol)= -37.410353 
ZPE (in kcal/mol)= 140.269 
G (in kcal/mol)= 115.086 
Geometry 
C -2.86056269 -0.53421442 -1.15848282 
C -0.86910045 -0.30906667 -0.86829592 
C 0.34806287 1.47835449 -0.83861731 
C 1.23014944 0.90691024 0.25950500 
C 0.65517075 -0.28529244 0.99601869 
C 0.63492955 -0.15250733 -2.59437401 
C -0.56496203 -0.99072349 0.38668498 
C -0.68887826 -0.25083547 1.71561506 
C -1.49397793 1.00865348 1.85808070 
C -0.80742871 -1.12946351 2.94375095 
H -2.71333271 -1.40964904 -1.78226524 
H -3.54390476 0.15515305 -1.65057670 
H -3.20287159 -0.80452702 -0.16890181 
H -1.97068927 0.43970453 -1.10993521 
H 1.42328883 1.72618531 0.99100669 
H 2.21774996 0.64036414 -0.17224666 
H 1.44068412 -0.90527446 1.44168966 
H 0.36781224 -0.09440370 -3.66398010 
H 1.58144928 -0.67166088 -2.36443330 
H -0.62968473 -2.08041777 0.38973620 
H -2.54658556 0.78997840 2.07662421 
H -1.47889736 1.64141658 0.95875808 
H -1.10774575 1.63305228 2.67563476 
H -1.85036801 -1.42520021 3.11669947 
H -0.46266562 -0.59763513 3.84022210 
H -0.21940096 -2.05110303 2.86663325 
O 0.68601388 1.16580405 -2.15946002 
O -0.36971873 2.43996216 -0.71660524 
O -0.38477281 -0.94074480 -1.96020776 
Vibrational frequencies (in cm-1) 
-1212.4  65.6  85.0 105.1 107.8 119.1 126.3 154.5 162.3 191.2 241.6 248.8 283.7 314.9 
361.9 384.2 416.1 472.1 487.0 506.5 509.2 607.7 651.4 679.7 755.7 763.9 836.6 861.9 
939.8 977.3 985.5 1000.1 1007.9 1014.7 1016.8 1027.2 1046.7 1073.7 1102.9 1116.6 1128.9 
370 
 
1144.7 1176.1 1189.5 1211.9 1228.0 1250.4 1272.5 1276.7 1282.5 1285.5 1292.9 1294.1 
1295.0 1297.7 1306.4 1320.2 1325.7 1346.1 1373.0 1399.4 1408.1 1418.0 1496.9 1811.9 
1902.9 2635.0 2655.6 2662.1 2663.1 2674.6 2676.3 2679.2 2681.7 2683.0 2732.9 2746.0 
2757.3 2763.3 2781.5 2784.5  
 
 
name= TS17 
energy (in kcal/mol)= -36.013992 
ZPE (in kcal/mol)= 139.321 
G (in kcal/mol)= 112.737 
Geometry 
C -1.75793240 -1.95683090 -1.59553319 
C -0.55950473 -1.50444673 -1.18047335 
C 1.88675585 1.45086449 -0.52943020 
C 2.03411683 1.04989455 0.91970805 
C 1.25305656 -0.09281840 1.38816228 
C 1.49152654 -1.82182506 0.24702741 
C -0.02855799 -1.62651066 0.20574593 
C -0.19431559 -0.33221243 1.08170695 
C -0.93448708 0.79780694 0.37572727 
C -0.92217677 -0.65299196 2.39550888 
H -0.08830264 -0.78693559 -2.93110008 
H -2.64940605 -2.38591468 -3.27418094 
H -2.49741926 -2.46884775 -1.00926304 
H 1.84431586 0.64989224 -1.27821031 
H 1.74893334 1.91693012 1.57667309 
H 3.11877286 0.91166362 1.13582450 
H 1.93481266 -1.29664731 1.38965305 
H 1.81126836 -2.82991785 0.49363657 
H 2.02827806 -1.47254714 -0.62851416 
H -0.53670648 -2.48322774 0.71071640 
H -1.99393037 0.55373863 0.23060050 
H -0.52614365 1.01457497 -0.61987995 
H -0.88755608 1.72667608 0.95639847 
H -0.41154097 -1.44516690 2.95421800 
H -1.95477839 -0.96698664 2.21884693 
H -0.94746453 0.22800454 3.04825191 
O -2.10110216 -1.66097885 -2.89739423 
O 1.83957453 2.61165640 -0.85281324 
O 0.30143825 -0.86028398 -2.01711253 
Vibrational frequencies (in cm-1) 
-1404.8  32.8  45.7  56.0  93.2 124.4 149.3 164.2 177.7 197.0 228.2 239.5 253.2 282.4 
303.2 339.3 367.4 393.6 412.4 436.7 462.9 538.9 575.5 604.6 651.4 697.2 743.1 802.7 
836.0 858.7 898.2 986.6 995.1 1002.1 1020.4 1022.4 1063.3 1081.4 1124.4 1140.4 1156.2 
1172.4 1183.0 1200.5 1218.8 1226.6 1228.8 1235.7 1258.8 1269.4 1279.9 1289.0 1298.7 
1302.8 1308.1 1315.1 1321.4 1352.4 1374.3 1387.7 1401.2 1420.5 1455.8 1831.7 1845.8 
1986.0 2635.7 2650.2 2665.8 2675.9 2678.4 2679.1 2683.8 2704.0 2728.6 2750.5 2752.4 
2763.4 2780.0 2782.8 2803.4  
 
 
name= TS18 
energy (in kcal/mol)= -33.476307 
ZPE (in kcal/mol)= 143.679 
G (in kcal/mol)= 117.709 
Geometry 
C -0.02620015 0.05409510 0.10177020 
C 1.47280601 0.03121580 0.06129620 
C 4.76324440 1.79104800 -0.05520750 
C 5.04436658 1.47509980 1.34962700 
C 4.10992113 0.48300920 2.01799220 
C 3.65927947 -0.73424310 1.16796900 
C 2.17304253 -0.33649350 1.33689960 
C 2.60125974 0.90120950 2.22001790 
C 2.20300143 2.25349980 1.66206670 
C 2.14369623 0.77373300 3.67211240 
371 
 
H -0.44266753 0.57329530 -0.77535280 
H -0.40654920 0.55506990 1.00072870 
H -0.43330413 -0.96673700 0.09205700 
H 4.07785005 1.22643890 -0.68168620 
H 5.07327166 2.43130890 1.93927750 
H 6.10195731 1.10992500 1.42441640 
H 4.56471588 0.16404150 2.97714660 
H 3.91538613 -1.70446260 1.60255420 
H 4.01319920 -0.73883250 0.13089660 
H 1.58997256 -1.08397490 1.90007660 
H 1.12571166 2.43146160 1.76524570 
H 2.44425260 2.36330660 0.59704760 
H 2.72103143 3.06628910 2.18990480 
H 1.44701294 -0.05819360 3.81822730 
H 1.63115643 1.67714820 4.02523420 
O 6.13657705 3.49835410 -0.01423610 
O 5.32284718 2.78334480 -0.67142720 
O 2.07504783 0.29126460 -0.95294160 
H 2.98417742 0.60913028 4.35676639 
Vibrational frequencies (in cm-1) 
-163.2  32.7  57.5  68.9 109.0 118.6 153.6 175.1 204.9 228.4 246.5 279.1 309.3 342.8 
380.6 408.4 434.4 450.8 558.2 578.9 601.7 690.3 731.9 764.2 822.3 832.1 910.1 934.2 
987.0 997.4 1019.5 1024.6 1032.8 1041.5 1050.3 1054.3 1088.8 1105.0 1126.0 1150.6 
1166.9 1191.7 1206.9 1213.2 1237.0 1243.8 1252.1 1261.0 1270.9 1273.4 1285.6 1287.9 
1290.8 1294.9 1300.3 1309.4 1327.9 1340.1 1358.8 1378.9 1389.4 1405.3 1426.2 1592.8 
1846.4 2619.1 2665.3 2667.9 2669.0 2672.1 2672.2 2673.6 2675.5 2678.9 2710.7 2718.6 
2728.1 2761.1 2779.1 2779.5 2781.1  
 
 
name= TS19 
energy (in kcal/mol)= -33.086871 
ZPE (in kcal/mol)= 143.781 
G (in kcal/mol)= 117.901 
Geometry 
C 0.03543220 -0.07539043 -0.09097165 
C 1.53490044 -0.03010541 -0.05505768 
C 4.75397457 1.83790912 -0.01018612 
C 5.03314496 1.48031661 1.38532127 
C 4.07203709 0.49731769 2.02744972 
C 3.68161901 -0.73084980 1.16273357 
C 2.18247109 -0.35845588 1.25765996 
C 2.54611602 0.88337923 2.16439409 
C 2.11027870 2.24934234 1.66314777 
C 2.05354035 0.67137442 3.59339672 
H -0.36045750 0.45434945 -0.97110593 
H -0.41583204 0.37136988 0.80343626 
H -0.31986217 -1.11372265 -0.15884876 
H 4.01231129 1.33898021 -0.62824780 
H 5.10087474 2.41752105 2.00022038 
H 6.07918178 1.07837094 1.44467809 
H 4.48632983 0.19586358 3.01065226 
H 3.93373006 -1.69564638 1.61083824 
H 4.08513329 -0.72888829 0.14338160 
H 1.58631909 -1.11189177 1.80168762 
H 1.62733385 2.84204746 2.45197374 
H 1.39285038 2.19684150 0.83771413 
H 0.96221767 0.75159063 3.65603187 
H 2.47899374 1.42179058 4.27200435 
H 2.33036300 -0.31332199 3.98699313 
O 6.26332502 3.42499146 0.02705436 
O 5.38288380 2.78806800 -0.62528492 
O 2.17315197 0.24649982 -1.04218125 
H 2.95035130 2.85925969 1.30871521 
Vibrational frequencies (in cm-1) 
372 
 
-165.6  31.9  58.8  79.6 119.1 121.9 151.1 178.5 205.3 217.9 230.6 277.3 314.6 342.9 
378.4 420.9 433.7 456.8 558.9 577.5 603.6 689.4 730.7 762.8 816.1 826.8 913.8 932.0 
985.9 1005.9 1019.5 1027.9 1035.8 1042.6 1051.5 1058.1 1089.4 1108.0 1129.4 1152.6 
1165.5 1191.3 1206.4 1210.9 1238.0 1243.7 1254.0 1260.7 1271.4 1275.2 1284.1 1288.5 
1295.1 1298.1 1300.8 1306.0 1328.4 1342.1 1358.9 1379.2 1388.4 1409.1 1442.0 1593.9 
1848.1 2618.6 2662.8 2666.7 2668.3 2673.6 2674.3 2675.6 2677.8 2679.3 2711.5 2719.0 
2726.8 2761.1 2779.4 2781.1 2782.8  
 
 
name= TS20 
energy (in kcal/mol)= -32.488559 
ZPE (in kcal/mol)= 143.466 
G (in kcal/mol)= 116.693 
Geometry 
C -0.03591435 0.03794887 0.04257116 
C 1.46471370 0.00037403 -0.00712028 
C 5.15908289 3.79442355 0.09806213 
C 4.96006047 2.34280445 0.12152130 
C 3.99713653 1.88970994 1.20079656 
C 3.70607845 0.36559093 1.20575579 
C 2.18303528 0.63373166 1.14958195 
C 2.45959881 2.17871261 0.99159975 
C 2.08954667 2.72769216 -0.37451619 
C 1.84379220 3.02372650 2.10173698 
H -0.47063577 -0.10708578 -0.95810235 
H -0.41650391 0.98454085 0.44289808 
H -0.42119191 -0.77278508 0.67680089 
H 4.64694312 4.47870914 0.75559222 
H 5.95044903 1.83011952 0.24331796 
H 4.64025630 1.98894054 -0.89378292 
H 4.34361044 2.24424076 2.18928588 
H 4.04632310 -0.16575329 2.09657003 
H 4.08970363 -0.17233284 0.32702696 
H 1.67490095 0.38810215 2.09801218 
H 1.00225648 2.78047665 -0.50724641 
H 2.48200455 2.10339547 -1.19143622 
H 2.48727832 3.73838254 -0.52259903 
H 1.25286339 3.85918239 1.70716028 
H 2.60442582 3.46046185 2.75853094 
O 6.61666915 3.65376595 -1.53121914 
O 5.97431983 4.37945096 -0.72492510 
O 2.04998528 -0.52533549 -0.92046993 
H 1.17062370 2.44130828 2.74054327 
Vibrational frequencies (in cm-1) 
-149.9  29.2  39.4  53.2  77.0 113.9 126.6 163.9 190.6 237.9 258.8 277.1 303.2 341.1 
396.0 402.9 433.0 454.1 485.5 575.7 594.8 676.4 728.9 765.9 812.2 820.4 917.8 958.3 
990.0 996.2 1017.0 1023.7 1035.4 1045.0 1049.8 1057.5 1093.3 1120.8 1132.4 1149.4 
1179.3 1191.7 1203.5 1213.2 1228.5 1240.3 1257.5 1261.6 1265.1 1272.8 1281.7 1287.1 
1291.8 1298.5 1305.3 1306.5 1314.6 1343.4 1351.2 1359.7 1380.4 1401.8 1423.2 1591.4 
1854.9 2614.1 2662.0 2668.3 2671.6 2672.3 2676.2 2677.8 2677.9 2704.6 2719.9 2727.4 
2734.4 2759.8 2778.2 2780.4 2781.6  
 
 
name= TS21 
energy (in kcal/mol)= -31.53964 
ZPE (in kcal/mol)= 143.597 
G (in kcal/mol)= 116.932 
Geometry 
C 0.05871981 -0.09404983 -0.05359884 
C 1.56063451 -0.07212534 -0.01108884 
C 5.15586230 3.78753596 -0.05397324 
C 4.94567996 2.34338874 0.07999045 
C 3.95922165 1.98058734 1.17236232 
C 3.70284390 0.45601345 1.30101806 
C 2.17975404 0.67027744 1.13783916 
373 
 
C 2.41619265 2.21549898 0.92260846 
C 2.00762127 2.77823809 -0.42945742 
C 1.78683723 3.03294719 2.04606487 
H -0.30787444 -0.32138049 -1.06597313 
H -0.38245756 0.85859348 0.26125483 
H -0.33323250 -0.87870540 0.60898070 
H 4.59841603 4.52552035 0.50090462 
H 5.93116112 1.83840555 0.26533788 
H 4.64678652 1.90443348 -0.90809533 
H 4.27919236 2.43213096 2.12996148 
H 4.00422035 0.01819394 2.25473682 
H 4.15034835 -0.14882538 0.49910543 
H 1.61751231 0.46201139 2.06593718 
H 1.37821665 3.67154404 -0.33240792 
H 1.43771018 2.06670578 -1.03800546 
H 2.10824880 4.08010498 2.00390601 
H 2.05650119 2.65112340 3.03765372 
H 0.69234282 3.02131529 1.98188816 
O 6.73680605 3.50999296 -1.54489092 
O 6.03784774 4.30051732 -0.85586321 
O 2.21939389 -0.64094767 -0.84477314 
H 2.86741587 3.07031871 -1.04402345 
Vibrational frequencies (in cm-1) 
-188.8  27.8  36.5  56.9  84.2 121.0 126.8 170.0 191.0 215.0 245.1 282.1 316.1 341.6 
400.6 415.0 434.4 459.9 488.8 573.5 594.7 679.5 724.4 769.1 810.1 815.8 917.6 960.5 
990.0 1002.9 1019.5 1028.5 1037.5 1045.6 1053.1 1062.5 1094.8 1121.1 1134.2 1149.9 
1179.3 1193.5 1201.7 1213.5 1226.7 1242.5 1256.5 1261.5 1263.8 1274.3 1284.6 1288.1 
1295.8 1297.2 1300.3 1309.0 1318.6 1343.3 1352.4 1361.9 1380.6 1404.7 1444.1 1591.9 
1856.0 2612.4 2663.9 2667.9 2668.7 2675.3 2677.0 2677.2 2678.7 2703.6 2719.8 2725.7 
2734.0 2759.4 2780.3 2781.7 2783.2  
 
 
name= TS22 
energy (in kcal/mol)= -31.440493 
ZPE (in kcal/mol)= 143.633 
G (in kcal/mol)= 116.533 
Geometry 
C 0.05655163 -0.13190584 -0.02713588 
C 1.55398292 -0.00622063 -0.01729222 
C 6.21537396 1.82038898 -0.07891322 
C 4.83084194 2.18040707 -0.41603634 
C 3.96098673 2.08662695 0.83518709 
C 3.65947765 0.63225049 1.28226612 
C 2.14296236 0.85093844 1.06531735 
C 2.41643850 2.35416351 0.66305124 
C 1.91825982 2.79753261 -0.70313508 
C 1.90821740 3.30667335 1.74114959 
H -0.27340042 -0.86240890 0.72493800 
H -0.30767721 -0.49028183 -1.00133631 
H -0.44223229 0.81952887 0.19257286 
H 6.67885907 0.89901162 -0.39880799 
H 4.41921889 1.53852781 -1.22528309 
H 4.80496493 3.23451303 -0.79402833 
H 4.39878029 2.71491258 1.63709386 
H 3.93939075 0.40879224 2.31438799 
H 4.09439311 -0.14228671 0.63887251 
H 1.55254659 0.76433280 1.99318750 
H 2.73233948 2.98477762 -1.41207996 
H 1.34673597 3.73376370 -0.64656718 
H 2.28901921 4.32346197 1.57504587 
H 2.23324985 3.00643171 2.74442281 
H 0.81402374 3.35690601 1.75084340 
O 6.56616054 3.65996256 1.07044387 
O 7.00208365 2.56112335 0.63613428 
O 2.23389589 -0.58113448 -0.83098212 
374 
 
H 1.26071592 2.06315746 -1.18015301 
Vibrational frequencies (in cm-1) 
-216.1  16.1  37.0  50.0  66.6  98.7 151.3 161.7 203.1 206.7 230.7 287.5 315.7 334.1 
367.2 408.7 435.4 479.3 511.3 570.4 597.9 682.5 721.6 803.8 818.1 891.8 914.0 935.8 
953.8 1003.9 1016.5 1025.9 1035.3 1040.9 1051.8 1071.5 1088.3 1107.5 1128.1 1140.6 
1173.3 1186.2 1211.4 1218.5 1222.6 1236.7 1256.0 1262.1 1274.8 1284.6 1287.2 1292.4 
1295.3 1299.1 1300.6 1304.5 1321.9 1347.4 1353.9 1361.0 1379.7 1404.8 1443.2 1601.9 
1852.2 2644.1 2666.2 2668.4 2669.0 2673.0 2675.6 2679.1 2682.5 2701.9 2720.8 2725.7 
2728.2 2761.6 2779.7 2780.9 2783.1  
 
 
name= TS23 
energy (in kcal/mol)= -30.23976 
ZPE (in kcal/mol)= 143.23 
G (in kcal/mol)= 116.368 
Geometry 
C -0.01863181 0.03433757 0.03591783 
C 1.44556060 -0.00575616 -0.00434177 
C 5.16368173 3.79676228 0.11141612 
C 4.98564058 2.30615868 -0.01102661 
C 4.12192508 1.74500910 1.09851344 
C 3.82032720 0.22654753 0.98491611 
C 2.29647537 0.49918382 1.08630191 
C 2.57691516 2.05933964 1.06132661 
C 2.08521402 2.74546480 -0.19838427 
C 2.07456543 2.78221960 2.30496019 
H -0.42699863 0.36183189 -0.94450323 
H -0.42663751 0.68784728 0.81586727 
H -0.43673328 -0.98067487 0.18141807 
H 4.78644360 4.28450329 1.01830021 
H 5.98659552 1.81910393 -0.00393414 
H 4.57868119 2.06189493 -1.01666492 
H 4.56050739 1.99838720 2.08305244 
H 4.22221046 -0.37841985 1.80329745 
H 4.15766339 -0.23155951 0.05094448 
H 1.88490774 0.17074011 2.06366697 
H 0.98799262 2.79152439 -0.22568354 
H 2.40149744 2.22789288 -1.11366402 
H 2.45515253 3.77641187 -0.26741738 
H 1.45773266 3.65549946 2.05593622 
H 2.89471401 3.14977990 2.93212845 
O 1.40315813 -0.94187581 -1.98992583 
O 5.70595076 4.43748840 -0.75405732 
O 2.09314064 -0.50022106 -1.02386458 
H 1.45444212 2.13867244 2.93907264 
Vibrational frequencies (in cm-1) 
-152.6  30.2  40.1  50.2  90.0 107.8 130.9 134.7 211.3 238.0 246.4 273.9 285.5 308.3 
319.8 404.0 411.1 438.6 470.0 547.6 558.9 673.0 687.5 752.9 818.7 835.5 919.2 951.6 
994.3 1013.3 1023.8 1028.0 1036.9 1045.3 1048.3 1072.7 1113.3 1119.8 1128.9 1131.9 
1154.6 1184.2 1203.3 1229.1 1231.8 1254.5 1260.2 1262.4 1279.4 1284.1 1285.1 1294.6 
1295.5 1301.3 1308.3 1314.0 1339.8 1351.2 1353.9 1383.9 1400.7 1422.5 1445.9 1593.8 
1837.5 2634.6 2646.4 2653.5 2665.4 2669.8 2671.0 2672.8 2673.5 2680.0 2710.6 2718.2 
2739.7 2763.0 2768.7 2778.6 2781.0  
 
 
name= TS24 
energy (in kcal/mol)= -20.49297 
ZPE (in kcal/mol)= 141.839 
G (in kcal/mol)= 112.496 
Geometry 
C -2.14554825 -1.43912118 -1.53710362 
C -0.32739225 -0.24314990 -0.54708760 
C -0.89111822 0.97641385 -0.53752861 
C -0.46937168 2.17051077 0.25257298 
C 0.62708171 2.98609879 -0.48926823 
375 
 
C 2.00080810 2.34194064 -0.53242441 
C 0.80020382 -0.70510646 0.16030438 
C 1.76892958 -1.13804808 0.74975382 
C -0.03069450 1.84030625 1.68051057 
C 2.91061133 -1.63088249 1.44891068 
H -2.76176735 -0.62673195 -1.14768408 
H -2.36937611 -2.37058737 -1.00198076 
H -2.30452484 -1.56098927 -2.61593760 
H -1.75834102 1.17087252 -1.17390618 
H -1.36469621 2.85005075 0.33117562 
H 0.00153210 1.62331411 -2.62221823 
H 0.68855872 4.00673229 -0.03337108 
H 2.49003852 2.35318862 0.44594517 
H 2.64981384 2.86880787 -1.24683857 
H 1.94755540 1.29789478 -0.87029490 
H -0.79999682 1.25685370 2.19997595 
H 0.89049760 1.24662220 1.70068474 
H 0.14975436 2.74962634 2.26319247 
H 3.85600943 -1.25182214 1.01504606 
H 2.96560307 -2.73635688 1.41914137 
H 2.90377836 -1.33748083 2.51539109 
O 0.14251152 3.31304805 -1.78648034 
O 0.61729538 2.38804925 -2.74828053 
O -0.74505255 -1.23899445 -1.40735897 
Vibrational frequencies (in cm-1) 
-137.5  15.2  23.8  34.0  43.1  80.9  88.3 140.4 160.9 174.0 193.4 202.2 252.7 265.8 
290.6 315.2 328.8 347.6 379.8 413.9 430.7 498.8 575.4 635.0 663.9 702.6 756.9 851.3 
925.7 966.9 993.7 1008.3 1052.3 1053.4 1055.9 1057.8 1059.0 1077.0 1123.3 1145.9 1161.4 
1189.6 1205.7 1237.8 1258.0 1258.7 1259.0 1282.1 1286.3 1291.4 1295.5 1296.5 1299.0 
1308.0 1311.7 1319.2 1348.4 1381.8 1382.8 1394.3 1399.1 1406.2 1478.3 1867.9 2563.9 
2649.0 2653.7 2657.3 2659.4 2660.5 2667.0 2676.3 2680.5 2684.5 2690.7 2739.6 2744.5 
2775.8 2781.7 2782.3 2848.0  
 
 
name= TS25 
energy (in kcal/mol)= -21.906154 
ZPE (in kcal/mol)= 143.663 
G (in kcal/mol)= 117.808 
Geometry 
C -2.36816534 -0.79612775 -0.95030157 
C -0.97266838 -1.28016586 -0.87236002 
C 0.14735131 1.55254796 -0.69378755 
C 1.06899257 1.51931381 0.50087812 
C 1.13195094 0.13633719 1.14285410 
C 1.33159676 -0.99646560 0.10569155 
C -0.14371845 -1.47501268 0.32185682 
C -0.21354333 -0.54473493 1.59665763 
C -1.39272149 0.36033176 1.87465199 
C 0.01761713 -1.41154712 2.84127624 
H -2.52208908 -0.08475231 -1.77962049 
H -2.70730658 -0.29781490 -0.03301332 
H -3.06598210 -1.63681129 -1.11483327 
H -0.92549970 1.68439633 -0.49980667 
H 0.76522684 2.27892088 1.24439155 
H 2.09684127 1.79924788 0.17337445 
H 1.88453696 0.14825456 1.95026051 
H 2.07436337 -1.74943155 0.38828594 
H 1.59110615 -0.67144136 -0.91059139 
H -0.19920242 -2.55327820 0.59887538 
H -1.62852189 1.04578826 1.05617458 
H -1.19202470 0.98694573 2.75678811 
H -2.29719360 -0.21993852 2.10112456 
H 0.18882169 -0.79771672 3.73202657 
H 0.88748395 -2.07026929 2.73001537 
H -0.85024237 -2.05021103 3.04253102 
376 
 
O 0.56484566 -2.21624024 -2.15711649 
O 0.54857943 1.43482235 -1.82399240 
O -0.55442065 -1.65547727 -2.05700185 
Vibrational frequencies (in cm-1) 
-110.5  23.4  54.5  91.7 101.2 183.4 197.2 207.8 212.0 245.7 249.0 258.2 279.5 334.7 
345.5 397.5 435.3 462.5 489.9 517.6 572.6 665.7 698.4 805.7 817.8 895.1 917.6 964.0 
973.7 979.4 1001.1 1011.7 1018.2 1032.0 1045.8 1079.1 1083.1 1089.1 1114.7 1135.8 
1149.6 1183.6 1193.3 1213.3 1222.4 1257.1 1262.8 1283.1 1288.9 1293.8 1296.2 1298.3 
1303.4 1311.7 1317.1 1324.2 1338.3 1346.7 1376.7 1385.0 1402.9 1409.9 1435.5 1560.4 
1843.8 2628.0 2652.5 2659.8 2662.4 2664.5 2669.7 2671.5 2674.5 2678.7 2694.8 2722.4 
2742.2 2755.2 2772.3 2778.7 2781.4  
 
 
name= TS26 
energy (in kcal/mol)= -19.166672 
ZPE (in kcal/mol)= 141.519 
G (in kcal/mol)= 116.134 
Geometry 
C -2.63644614 -2.27445616 0.43145637 
C -1.44251392 -1.54348284 -0.10793899 
C 0.52894053 1.42775082 -1.23953814 
C 1.23179929 1.36519693 -0.00861231 
C 1.25868208 0.11258374 0.78791879 
C 1.09678698 -1.21232107 -0.01376475 
C -0.20972613 -1.54792093 0.74631550 
C -0.03524291 -0.24708645 1.62009583 
C -1.17322924 0.75102796 1.54711913 
C 0.28387404 -0.57783438 3.07140206 
H -3.54582297 -2.03414471 -0.14049715 
H -2.82623888 -2.02819116 1.48357995 
H -2.49281013 -3.36196769 0.36470749 
H -0.34731207 0.88040055 -1.57288075 
H 1.23923610 2.28440652 0.60116142 
H 2.40295633 1.83991051 -0.57619744 
H 2.16285652 0.10136664 1.42845919 
H 1.90440005 -1.93121695 0.14702998 
H 0.97516952 -1.09195085 -1.09499532 
H -0.14228885 -2.47356657 1.34072656 
H -2.07089451 0.38061701 2.05501210 
H -1.45477727 0.98889943 0.51353601 
H -0.89380890 1.69898617 2.02562475 
H 1.10255745 -1.30137548 3.15952264 
H -0.58471847 -1.00151798 3.58788937 
H 0.58513907 0.32180508 3.62286616 
O 2.25788408 2.69667852 -1.68483375 
O 1.10432875 2.16003234 -2.16818031 
O -1.48589930 -0.98476014 -1.17853222 
Vibrational frequencies (in cm-1) 
-1568.2  53.0  65.3  87.6 103.0 112.2 155.8 174.0 191.1 220.4 229.5 270.1 280.2 328.9 
371.2 396.5 409.9 455.1 476.7 572.6 599.6 634.2 689.5 765.2 808.0 829.0 867.7 912.0 
937.7 963.5 997.7 1000.9 1006.1 1016.7 1033.0 1040.0 1049.9 1054.1 1092.3 1107.3 1123.9 
1162.7 1166.7 1197.3 1220.6 1229.7 1241.4 1260.8 1264.2 1272.3 1285.0 1287.6 1298.4 
1299.5 1307.1 1311.6 1318.1 1356.1 1367.8 1380.5 1403.8 1405.2 1431.7 1561.5 1844.5 
1963.7 2668.7 2671.2 2673.8 2675.4 2676.1 2677.4 2680.6 2682.6 2711.4 2719.3 2731.6 
2762.6 2780.0 2781.2 2783.2  
 
 
name= TS27 
energy (in kcal/mol)= -16.994176 
ZPE (in kcal/mol)= 141.215 
G (in kcal/mol)= 114.809 
Geometry 
C -1.90506614 -0.36115782 3.52414243 
C -0.90034743 -0.65758367 2.44675921 
C 1.94416130 2.40482079 -0.75922030 
377 
 
C 1.71920383 1.10449069 -0.25426810 
C 1.84824604 0.85702708 1.20309708 
C 1.54401378 -0.60099965 1.64916809 
C 0.47824704 -0.10037118 2.65358207 
C 0.68141598 1.37249526 2.13638545 
C -0.51858663 1.95875602 1.41875217 
C 1.16867225 2.31561867 3.22552557 
H -2.93352260 -0.45029116 3.14281003 
H -1.78465409 0.64404031 3.94316910 
H -1.80808264 -1.08154781 4.34829057 
H 2.55140951 3.20366369 -0.36828443 
H 2.01120278 0.25271694 -0.89532305 
H 0.50105966 0.97528876 -0.89549858 
H 2.83379734 1.20187003 1.57248777 
H 2.38694900 -1.12800001 2.09878937 
H 1.13119817 -1.23914480 0.85564536 
H 0.78881226 -0.22497019 3.70529304 
H -1.33669449 2.18524503 2.11207501 
H -0.91978852 1.27190526 0.65736510 
H -0.26209327 2.89154285 0.90273807 
H 1.45734552 3.28765068 2.80886731 
H 2.04009390 1.91716640 3.75763426 
H 0.38791039 2.50068610 3.97274845 
O 0.38345819 1.70281398 -2.11985003 
O 1.19202664 2.73908618 -1.79056902 
O -1.19127644 -1.32360666 1.48509031 
Vibrational frequencies (in cm-1) 
-1605.6  25.1  46.1  51.2  85.4 109.7 146.2 167.2 181.7 223.9 231.6 266.9 298.2 317.1 
373.3 391.8 428.7 445.5 476.0 566.5 581.7 600.5 676.2 744.9 800.2 821.7 846.8 920.9 
937.5 979.7 991.8 996.0 1003.2 1014.0 1022.9 1035.7 1046.5 1050.0 1095.5 1120.7 1132.5 
1162.1 1171.7 1204.6 1219.6 1237.0 1252.2 1262.1 1269.1 1272.9 1288.5 1289.3 1296.2 
1300.0 1301.9 1306.8 1317.0 1348.5 1354.3 1380.6 1400.5 1403.1 1429.2 1568.6 1854.7 
1943.6 2660.7 2668.9 2676.1 2676.6 2678.3 2680.1 2680.7 2695.7 2718.1 2728.1 2730.0 
2761.0 2778.3 2780.9 2783.2  
 
 
name= TS28 
energy (in kcal/mol)= -14.652371 
ZPE (in kcal/mol)= 139.867 
G (in kcal/mol)= 110.377 
Geometry 
C -2.40951022 0.11944792 -1.09295975 
C -1.16695849 -0.08321997 -0.30132404 
C -0.07086802 0.71332518 -0.44170261 
C 1.15188526 0.42485677 0.35420948 
C 0.87612354 -0.14108111 1.72055047 
C 2.38350193 0.61599584 -0.12568107 
C -1.13327763 -1.15756774 0.67187109 
C -0.18277826 -1.21263581 1.62314022 
C 0.36942092 0.98730459 2.63888737 
C -0.10258843 -2.29907184 2.63699128 
H -3.26235244 0.35614703 -0.44349215 
H -2.66585618 -0.77578669 -1.67545002 
H -2.29547170 0.95069911 -1.80650550 
H 0.52762822 3.11952158 -0.84140729 
H 1.25242811 2.66809506 -1.31938773 
H 1.29735836 3.52465554 -1.05634462 
H 1.81242322 -0.56990312 2.15376191 
H 3.27952634 0.37799644 0.42185147 
H 2.58423435 0.95175532 -1.12890791 
H -1.91491358 -1.91038354 0.59665352 
H -0.55865772 1.42067666 2.24164149 
H 1.10750614 1.78636721 2.73655866 
H 0.14409954 0.60345185 3.63928706 
H -0.95484795 -2.98878512 2.57807817 
378 
 
H 0.80939997 -2.89845235 2.49862018 
H -0.08007069 -1.89429615 3.65808671 
O 0.29005069 0.24821492 -3.46615772 
O 0.00718114 1.72480564 -1.24969961 
O 0.03347117 -0.52709337 -2.67605760 
Vibrational frequencies (in cm-1) 
-1553.2  10.5  37.6  65.6  69.2  77.1 100.9 106.1 110.7 118.8 147.1 156.9 175.7 188.2 
219.4 237.5 269.4 303.0 327.3 365.5 428.0 458.9 479.6 534.2 569.9 597.8 623.5 639.3 
653.5 751.5 804.2 887.4 921.2 929.9 953.0 1024.6 1051.8 1057.9 1063.3 1070.8 1073.9 
1104.5 1118.0 1134.3 1231.5 1258.7 1284.1 1290.8 1291.4 1294.1 1297.4 1300.1 1303.4 
1332.9 1364.5 1388.1 1390.0 1395.3 1403.8 1424.7 1454.5 1581.9 1793.8 1835.1 1853.2 
2523.0 2665.5 2670.2 2672.4 2674.5 2677.4 2677.6 2685.1 2709.7 2725.2 2763.4 2777.2 
2779.1 2780.0 2790.3 4480.8  
 
 
name= TS29 
energy (in kcal/mol)= -15.164858 
ZPE (in kcal/mol)= 140.733 
G (in kcal/mol)= 113.098 
Geometry 
C -2.31066489 0.30514112 -1.43887146 
C -0.96361884 0.20233236 -0.80864190 
C -0.37904519 1.53678096 -0.47445554 
C 0.96160151 1.89998634 -1.02196801 
C 0.82303460 -0.17510197 1.65064989 
C 0.73844268 -1.16188442 0.52988157 
C -0.48728085 -1.00645292 -0.31208866 
C -0.09999530 -0.03576454 2.61294992 
C 0.05170868 0.99099460 3.68621094 
C -1.35270442 -0.84342068 2.67676771 
H -2.28312735 0.88728680 -2.37277050 
H -3.01036771 0.83245733 -0.76367890 
H -2.75757357 -0.66903471 -1.67228812 
H 0.98073196 1.84127693 -2.12177147 
H 1.24709412 2.92306463 -0.73560726 
H 1.74821404 1.22239740 -0.65804506 
H 1.72005893 0.43950639 1.64669799 
H 0.79504793 -2.19392994 0.94642155 
H 1.64665673 -1.08339955 -0.12256016 
H -1.11425603 -1.89895754 -0.37654222 
H -0.76024964 1.73376244 3.62635375 
H 0.99514702 1.54808857 3.61533020 
H 0.01317651 0.53937624 4.68664671 
H -1.79058352 -0.86448012 3.68276525 
H -1.19055940 -1.88524316 2.37013637 
H -2.11378589 -0.41876040 2.00194962 
O 1.16192963 -0.53711563 -2.27351571 
O -1.02212031 2.31005608 0.19416265 
O 0.02785970 -0.77122185 -2.05948545 
Vibrational frequencies (in cm-1) 
-425.6  25.8  55.6  63.2  77.3 106.2 114.8 119.4 132.4 146.6 184.2 199.3 208.8 259.7 
269.5 287.2 301.6 314.6 395.2 435.7 459.8 481.3 513.3 580.1 600.6 657.7 798.8 871.2 
919.7 946.8 979.2 993.9 1020.8 1023.1 1042.0 1054.8 1065.9 1066.8 1116.5 1137.9 1180.1 
1209.9 1247.2 1253.4 1268.1 1272.3 1273.2 1273.4 1276.1 1279.2 1284.7 1286.0 1288.8 
1300.5 1346.6 1353.7 1373.3 1379.0 1383.9 1400.0 1404.0 1418.1 1671.0 1836.2 1868.8 
2624.6 2654.5 2658.5 2665.6 2668.4 2671.2 2672.7 2674.6 2678.1 2719.4 2735.7 2758.0 
2773.9 2776.6 2777.6 2779.9  
 
 
name= TS30 
energy (in kcal/mol)= -15.906994 
ZPE (in kcal/mol)= 141.658 
G (in kcal/mol)= 116.221 
Geometry 
C -3.53163513 0.75163858 2.59631037 
379 
 
C -2.35198303 0.76896094 1.67159338 
C 0.08576987 2.08361382 -0.14020555 
C 1.03269110 1.07072333 0.20599824 
C 0.56071623 -0.21692569 0.79690007 
C -0.82618892 -0.71684000 0.29206293 
C -1.46069926 -0.43580972 1.67749530 
C -0.02528473 -0.15011369 2.26614353 
C 0.14942304 1.14796014 3.02561475 
C 0.46063037 -1.31811097 3.11713773 
H -4.05620823 1.71942823 2.59909372 
H -3.23163032 0.53153922 3.62911475 
H -4.26121721 -0.01232495 2.29266031 
H -0.25368914 2.95154895 0.41311307 
H 1.97446418 1.41393114 0.62661566 
H 1.13595665 0.67609739 -1.18139137 
H 1.35283779 -0.98329884 0.70840676 
H -0.83686420 -1.77160065 0.00491083 
H -1.25222145 -0.15065088 -0.54387256 
H -1.95065398 -1.30942817 2.13195170 
H 1.21052296 1.33100802 3.24148269 
H -0.38390398 1.13095106 3.98279182 
H -0.21081872 2.01758488 2.46419764 
H 1.52401646 -1.20774646 3.36305782 
H 0.34469790 -2.27867661 2.60174744 
H -0.08950480 -1.38325115 4.06224905 
O 0.20646755 1.00546529 -2.06309818 
O -0.35883985 2.04662187 -1.36976917 
O -2.13904971 1.72402988 0.95804644 
Vibrational frequencies (in cm-1) 
-1392.9  38.2  63.3  90.0 100.3 132.1 150.6 172.9 192.6 206.3 219.1 244.3 296.3 328.8 
361.3 396.8 433.0 447.1 571.1 582.8 596.6 652.1 697.3 736.2 826.2 843.8 886.8 902.3 
930.8 950.0 995.6 1000.9 1006.2 1015.3 1034.8 1041.6 1047.3 1088.1 1097.7 1110.2 1118.8 
1141.8 1167.4 1200.0 1221.1 1234.2 1246.5 1254.6 1264.6 1272.3 1285.2 1288.0 1299.2 
1300.4 1308.5 1313.2 1317.9 1346.3 1362.3 1379.3 1401.2 1407.4 1422.5 1533.8 1832.9 
1940.6 2668.7 2672.2 2673.2 2677.1 2677.7 2678.7 2681.5 2693.5 2721.1 2735.1 2759.0 
2762.1 2779.3 2781.6 2783.8  
 
 
name= TS31 
energy (in kcal/mol)= -19.832247 
ZPE (in kcal/mol)= 146.057 
G (in kcal/mol)= 122.524 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.49062063 0.00000000 0.00000000 
C 2.11225378 1.36745066 0.00000000 
C 3.64212545 1.36030016 0.10311068 
C 4.26415750 0.16103832 -0.62377120 
C 4.00145188 0.25008303 -2.14102988 
C 2.20830515 -1.12813854 -0.00258509 
C 3.71183990 -1.15717737 -0.00960914 
C 4.20562642 -1.31415768 1.44882090 
C 4.19884108 -2.37100291 -0.82234157 
H -0.39511520 0.69377277 -0.76008936 
H -0.39949310 0.32077791 0.97265443 
H -0.42432014 -0.98887254 -0.21643527 
H 1.66839929 2.00347259 0.80775859 
H 3.94401569 1.35844962 1.16697533 
H 4.03857726 2.30614859 -0.32278859 
H 5.36829337 0.18139519 -0.45974044 
H 3.36320803 -0.57530323 -2.50143171 
H 4.94371095 0.25035687 -2.71953197 
H 1.73269512 -2.10589963 0.01506441 
H 4.83814937 -2.19855017 1.57331579 
H 3.36695016 -1.41917291 2.14636251 
380 
 
H 4.79475698 -0.45577734 1.78423617 
H 3.73981838 -2.41245429 -1.81580725 
H 3.94419663 -3.31082300 -0.31895780 
H 5.28527340 -2.34934690 -0.95482537 
O 2.04122468 1.41909890 -2.31816191 
O 1.72923156 2.11341867 -1.15141781 
O 3.42443587 1.48772821 -2.53003170 
Vibrational frequencies (in cm-1) 
-146.4  79.7 115.8 129.0 144.7 207.2 223.1 262.8 295.3 311.7 329.8 367.7 387.7 412.9 
456.1 471.7 482.0 522.5 562.0 590.0 677.8 748.3 806.2 825.2 886.2 926.2 927.7 947.2 
966.8 984.6 1002.4 1011.2 1036.5 1043.5 1060.1 1071.7 1085.1 1108.8 1137.1 1159.6 
1176.0 1193.5 1204.0 1232.6 1240.0 1247.1 1276.5 1276.9 1284.8 1286.8 1294.9 1296.5 
1299.3 1303.0 1306.0 1309.2 1332.8 1345.3 1356.4 1374.8 1385.1 1401.6 1412.8 1430.7 
1875.7 2641.5 2660.6 2666.2 2669.7 2671.7 2674.1 2674.5 2679.7 2679.8 2700.2 2712.3 
2738.6 2756.0 2777.9 2779.1 2780.5  
 
 
name= TS32 
energy (in kcal/mol)= -14.897567 
ZPE (in kcal/mol)= 141.311 
G (in kcal/mol)= 115.167 
Geometry 
C -2.06157123 -0.12023858 -1.59210562 
C -0.92814979 -0.51714470 -0.84661263 
C 2.48499918 1.80606182 2.41102811 
C 2.23379448 0.54710912 1.62365730 
C 0.88558526 -0.06351901 1.94197716 
C 0.53718464 -1.32723479 1.10914435 
C -0.77437644 -0.66982652 0.60710313 
C -0.39668211 0.65995239 1.38289801 
C -0.15254379 1.85931560 0.49116822 
C -1.40459717 0.99621499 2.46886536 
H -1.29612824 0.23784640 -2.69706672 
H -2.76367774 0.58143724 -1.18041251 
H -2.56595463 -0.84893297 -2.22432981 
H 1.76438859 2.07246304 3.19367288 
H 3.04754968 -0.18229343 1.83621948 
H 2.34541552 0.75876365 0.53716989 
H 0.80064955 -0.25024021 3.02971236 
H 0.38267549 -2.23282437 1.70391881 
H 1.26639096 -1.57338600 0.33080393 
H -1.68054550 -1.14989231 1.03223013 
H -1.08499636 2.21168969 0.02823055 
H 0.54562945 1.64496214 -0.32966698 
H 0.26428092 2.70395120 1.05440993 
H -1.05366929 1.82527926 3.09622088 
H -1.60338298 0.14723048 3.13317435 
H -2.36744622 1.30282521 2.03962176 
O -0.07427860 -0.38678190 -2.86900128 
O 3.44722981 2.49991247 2.19622594 
O 0.17862309 -0.67382994 -1.55789601 
Vibrational frequencies (in cm-1) 
-1540.8  29.9  43.3  50.7 103.2 124.6 134.9 184.7 216.7 223.5 246.8 275.5 302.6 308.7 
388.9 396.6 406.3 435.0 464.2 552.1 567.0 631.6 674.2 707.6 752.8 829.7 855.4 920.2 
949.2 986.0 993.5 1005.4 1013.6 1017.6 1036.1 1051.5 1058.4 1081.2 1101.5 1119.5 1128.8 
1133.8 1155.9 1184.1 1203.5 1227.4 1256.5 1260.8 1280.4 1282.2 1285.7 1292.7 1296.8 
1300.1 1305.3 1310.4 1320.3 1340.8 1351.6 1360.1 1401.1 1404.2 1486.1 1591.7 1837.8 
1970.5 2644.9 2653.1 2663.7 2670.3 2674.8 2676.0 2678.9 2699.3 2712.4 2719.4 2738.9 
2761.7 2778.2 2781.7 2785.6  
 
 
name= TS33 
energy (in kcal/mol)= -13.755833 
ZPE (in kcal/mol)= 141.144 
G (in kcal/mol)= 113.863 
381 
 
Geometry 
C 1.80700334 -2.26210188 -2.94126528 
C 1.66631280 -2.28457838 -1.45016678 
C -0.08226359 0.77036852 -1.00208321 
C 0.93382161 1.13604655 0.05257469 
C 1.13502599 0.00999270 1.01695499 
C 2.00674680 -1.06379294 0.70895293 
C 2.51769572 -1.29567694 -0.68098994 
C 0.33353003 -0.10696285 2.14663821 
C -0.76859482 0.85865497 2.43370973 
C 0.42969487 -1.28140134 2.92546275 
H 2.83662972 -2.08583740 -3.27114273 
H 1.18034981 -1.46588068 -3.37651743 
H 1.46391305 -3.20735397 -3.38958113 
H -0.93402085 0.15246393 -0.69235482 
H 0.60422151 2.05758263 0.58272018 
H 1.89745108 1.43064799 -0.41924816 
H 1.38208029 -1.60780898 3.32403087 
H 1.05419233 -2.26077473 1.08129924 
H 2.68230048 -1.41905359 1.49249999 
H 2.58822838 -0.34139831 -1.24943486 
H -1.46857817 0.95263799 1.59283006 
H -0.36594725 1.85975975 2.64750023 
H -1.36167603 0.56572157 3.31055393 
H -0.39359738 -1.56608050 3.56446815 
H 3.55931930 -1.68527794 -0.65518359 
H 0.53171717 -2.32373744 1.80171344 
O 0.41272009 0.52665098 -2.29076544 
O -0.34179539 1.73832417 -1.98095055 
O 0.92387081 -3.05908891 -0.89980372 
Vibrational frequencies (in cm-1) 
-1868.2  27.9  40.0  53.6  67.5  77.8  93.5 102.3 134.4 162.6 252.9 289.2 308.5 345.5 
366.2 384.3 436.6 449.9 483.1 509.8 555.4 612.9 676.3 686.8 829.0 857.7 870.5 887.3 
930.0 932.3 945.7 980.2 990.5 1020.4 1040.7 1050.6 1056.1 1079.9 1082.1 1112.3 1123.3 
1147.6 1177.2 1178.2 1197.6 1226.4 1246.5 1255.3 1270.2 1272.3 1276.1 1282.3 1291.5 
1304.5 1332.0 1340.1 1356.2 1374.8 1382.9 1395.2 1465.5 1529.3 1538.1 1579.9 1652.6 
1853.4 2643.7 2649.7 2658.3 2670.4 2673.4 2676.0 2685.1 2699.7 2718.8 2730.4 2738.2 
2764.1 2778.3 2779.2 3035.2  
 
 
name= TS34 
energy (in kcal/mol)= -13.790127 
ZPE (in kcal/mol)= 141.745 
G (in kcal/mol)= 115.634 
Geometry 
C 1.09294107 -2.59480958 3.59999021 
C 1.75429938 -1.48398251 2.83282182 
C 0.72887857 1.26199409 -1.59852454 
C 1.49046092 1.00874647 -0.42857000 
C 0.79692658 1.09369715 0.89798035 
C 1.74397045 0.98936492 2.12588092 
C 0.95286337 -0.22635207 2.66687619 
C 0.03395390 -0.20066807 1.38842617 
C 0.16028237 -1.41484143 0.48833159 
C -1.42492636 0.06983772 1.72239534 
H 0.03007353 -2.69376270 3.35173843 
H 1.16899347 -2.41459212 4.68130124 
H 1.58026671 -3.56071938 3.40108387 
H 0.36479464 0.58386314 -2.35452889 
H 1.98141091 2.35215832 -0.42682448 
H 2.24586803 0.22504087 -0.47936364 
H 0.14297675 1.98719227 0.94756790 
H 1.74247345 1.86449070 2.77856193 
H 2.78731735 0.75928951 1.87176991 
H 0.39581157 0.00273035 3.59175544 
382 
 
H -0.29650514 -2.30321106 0.93900992 
H 1.21166493 -1.65884027 0.27731251 
H -0.33153480 -1.24591894 -0.47593225 
H -1.54336812 0.94863501 2.36773314 
H -1.88225854 -0.78060765 2.24084694 
H -2.01134629 0.25399261 0.81443222 
O 1.17118003 3.31618930 -0.96894797 
O 0.55627688 2.53203984 -1.89339426 
O 2.87058803 -1.60726311 2.39390619 
Vibrational frequencies (in cm-1) 
-1586.9  36.9  44.1  50.0 114.4 114.8 146.4 156.6 181.6 205.5 228.2 265.3 293.5 312.3 
369.3 386.9 441.4 443.6 516.4 571.9 595.0 650.4 680.6 771.0 820.6 823.8 888.2 917.8 
947.5 971.5 995.4 1003.0 1015.5 1030.0 1034.6 1044.0 1049.3 1093.5 1108.1 1129.9 1145.3 
1163.4 1172.2 1205.2 1228.2 1237.9 1260.1 1263.3 1268.1 1274.2 1286.8 1289.7 1295.2 
1300.8 1303.8 1308.1 1319.5 1349.9 1357.4 1380.6 1402.5 1403.9 1413.8 1542.3 1853.9 
1937.7 2667.6 2669.9 2676.0 2677.3 2678.2 2680.8 2682.2 2709.1 2714.4 2728.6 2750.1 
2761.1 2780.3 2780.9 2782.8  
 
 
name= TS35 
energy (in kcal/mol)= -13.441428 
ZPE (in kcal/mol)= 141.523 
G (in kcal/mol)= 115.96 
Geometry 
C -2.32938914 -1.03314605 -0.90731826 
C -0.97107442 -0.68575254 -0.73103120 
C 1.04806327 2.67447311 -0.58883860 
C 1.55996647 2.30553503 0.78115594 
C 1.14616412 0.94232138 1.29520556 
C 1.33322782 -0.26860698 0.34204494 
C -0.16137830 -0.65413676 0.49440716 
C -0.38864069 0.61227100 1.42137576 
C -1.35297974 1.64458915 0.87896782 
C -0.78219602 0.21703057 2.83625338 
H -3.04647230 -0.83095044 -0.13237770 
H -2.58097007 -1.94949959 -1.43875898 
H -2.41875165 -0.36203151 -2.11974811 
H 0.92272679 1.87657431 -1.33081012 
H 1.24820146 3.08761584 1.51051021 
H 2.67158721 2.37473314 0.75692596 
H 1.65873263 0.76995290 2.26566889 
H 2.02673241 -1.02919780 0.71660121 
H 1.65956864 -0.01728494 -0.67041677 
H -0.30087108 -1.60183289 1.05669230 
H -1.21972381 1.84703486 -0.19169043 
H -1.24462849 2.60509253 1.40163769 
H -2.39739733 1.32677414 1.00401885 
H -0.78247443 1.08852542 3.50393201 
H -0.10121941 -0.52378325 3.27024829 
H -1.79132672 -0.21344904 2.86666924 
O -1.25567568 -0.20252640 -2.85878056 
O 0.80772631 3.82309291 -0.86590518 
O -0.36838681 -0.23219151 -1.82100397 
Vibrational frequencies (in cm-1) 
-1538.6  40.4  48.0  57.2 115.5 128.7 167.4 200.1 214.5 231.3 269.2 274.9 288.5 335.4 
373.3 401.4 415.3 446.8 457.5 559.8 599.1 629.8 671.2 704.6 764.0 839.4 860.8 919.6 
932.1 979.5 994.3 998.5 1007.5 1018.7 1035.7 1049.8 1054.2 1072.0 1083.8 1109.9 1123.7 
1134.8 1163.0 1193.8 1207.1 1237.1 1257.0 1264.5 1279.1 1287.1 1288.1 1290.6 1295.8 
1297.5 1302.0 1308.7 1326.8 1338.3 1355.0 1384.7 1404.3 1408.4 1481.4 1592.2 1833.6 
1970.1 2644.7 2654.5 2662.4 2669.8 2675.3 2675.6 2676.5 2698.5 2707.8 2714.7 2736.8 
2761.5 2778.5 2781.8 2784.6  
 
 
name= TS36 
energy (in kcal/mol)= -12.592393 
383 
 
ZPE (in kcal/mol)= 141.545 
G (in kcal/mol)= 115.783 
Geometry 
C -2.44512741 -1.08749910 -0.92742020 
C -1.05710774 -0.84914515 -0.81434806 
C 2.03417540 1.54771721 -0.79659442 
C 2.27147577 1.14938828 0.64138260 
C 1.64075561 -0.17774398 1.02232452 
C 1.39244818 -1.20248950 -0.11903824 
C -0.11631298 -1.27504076 0.23157344 
C 0.10944673 -0.21395729 1.38845517 
C -0.66388002 1.07830466 1.23682706 
C -0.14173187 -0.81832004 2.76162875 
H -3.05338898 -1.19410925 -0.04822404 
H -2.81010707 -1.72662231 -1.73098403 
H -2.63674141 -0.00243970 -1.77016163 
H 0.99665368 1.66756984 -1.13304202 
H 1.90532940 1.95622640 1.31002708 
H 3.36944143 1.10222637 0.82402718 
H 2.24292085 -0.62589852 1.84031623 
H 1.92308487 -2.15207096 0.01461491 
H 1.62917477 -0.85578931 -1.12941625 
H -0.41527795 -2.26601240 0.63103911 
H -0.51139114 1.56100614 0.26343088 
H -0.38124393 1.80640723 2.00813276 
H -1.74566107 0.90978809 1.33870617 
H 0.38162273 -1.77143272 2.90170858 
H -1.20960057 -1.00767482 2.92812467 
H 0.19552318 -0.14416549 3.55932164 
O -1.56219301 0.42203400 -2.53846353 
O 2.95727132 1.73856657 -1.54721786 
O -0.55995508 -0.02303287 -1.72384531 
Vibrational frequencies (in cm-1) 
-1544.7  35.6  39.6  67.7  99.6 113.7 169.8 193.8 216.5 235.3 253.4 282.1 301.0 334.3 
374.9 400.2 414.7 448.1 468.7 559.0 565.8 636.7 675.4 708.2 801.0 847.6 872.8 917.3 
948.4 981.9 991.9 998.1 1006.4 1017.8 1027.7 1050.5 1061.8 1070.5 1081.1 1103.9 1122.6 
1134.0 1145.9 1193.1 1205.7 1232.5 1253.8 1274.6 1280.7 1286.8 1289.3 1290.7 1294.1 
1296.6 1301.5 1306.7 1325.6 1343.5 1356.6 1381.3 1403.2 1407.3 1486.2 1593.8 1837.7 
1971.7 2638.8 2658.0 2664.1 2670.9 2672.7 2675.1 2676.2 2697.4 2710.1 2717.2 2738.4 
2759.1 2778.2 2782.0 2785.5  
 
 
name= TS37 
energy (in kcal/mol)= -11.61137 
ZPE (in kcal/mol)= 140.691 
G (in kcal/mol)= 113.889 
Geometry 
C -1.61941749 -0.71042944 -2.58626591 
C -0.79476805 -0.55303467 -1.35366634 
C -0.41563196 0.80060098 -0.89948125 
C -0.07710300 1.18732754 0.50373761 
C 1.36155514 0.89614647 0.78140592 
C 0.05147326 -2.60126434 -0.26566353 
C -0.88141822 -1.65764722 -0.38368840 
C 1.80880893 0.08808530 1.75179916 
C 0.91546691 -0.63796820 2.70178074 
C 3.27128241 -0.14532892 1.94253784 
H -0.98872092 -0.59867310 -3.49495886 
H -2.40503654 0.05724769 -2.65607239 
H -2.10199399 -1.69352538 -2.65569349 
H -0.04154407 1.59431580 -2.62944290 
H -0.75959481 0.68270278 1.21942799 
H -0.26771881 2.28164803 0.64278028 
H 2.05310687 1.41427527 0.11504494 
H -0.01815959 -3.42510434 0.42926275 
384 
 
H 0.95678092 -2.63186218 -0.85758011 
H -1.79342497 -1.65293175 0.21745279 
H 0.23953117 -1.32410400 2.16866585 
H 0.29114726 0.05877970 3.27939071 
H 1.47149484 -1.24223645 3.43004749 
H 3.59900342 0.17987325 2.94034854 
H 3.88992719 0.39219013 1.21035327 
H 3.51838317 -1.21283255 1.84875013 
O 0.91734701 0.26501000 -2.80400747 
O -0.61744251 1.82243821 -1.74065197 
O 0.69936190 -0.18890936 -1.62037102 
Vibrational frequencies (in cm-1) 
-272.1  23.9  63.3  77.5  87.0 111.6 130.1 134.4 141.5 179.7 205.5 242.2 259.5 299.5 
306.7 353.4 395.4 415.5 460.1 484.4 524.3 539.8 608.2 633.5 660.2 713.9 732.3 814.2 
892.9 941.2 942.9 979.0 986.1 995.0 996.8 1026.1 1054.6 1064.6 1096.1 1098.9 1115.9 
1138.7 1179.1 1225.7 1257.6 1261.7 1271.8 1277.5 1281.2 1284.7 1286.7 1287.8 1305.6 
1306.0 1336.0 1342.3 1374.6 1387.2 1393.6 1398.8 1411.1 1412.5 1490.1 1851.3 1873.1 
2316.0 2627.2 2650.1 2665.3 2670.6 2671.5 2672.2 2674.4 2707.0 2730.2 2750.2 2751.9 
2767.8 2777.5 2779.8 2780.9  
 
 
name= TS38 
energy (in kcal/mol)= -8.727483 
ZPE (in kcal/mol)= 140.825 
G (in kcal/mol)= 114.614 
Geometry 
C -2.06966640 -1.91094814 -0.71877133 
C -0.79715912 -1.22626466 -1.11984086 
C 0.49670100 1.74007070 -1.54107173 
C 0.35999368 1.37837721 -0.17277648 
C 0.89787946 0.10598714 0.35666257 
C 1.69019057 -0.80572898 -0.54901413 
C 0.30186836 -1.23554853 -0.12336051 
C 1.25150530 0.23665190 1.84117104 
C -0.03308241 0.23382170 2.68155993 
C 2.19820719 -0.85501306 2.35098430 
H -2.86815689 -1.73464338 -1.45607446 
H -2.43068809 -1.55571992 0.25516406 
H -1.92913332 -2.99797254 -0.64615965 
H 0.52187301 1.11939057 -2.43106301 
H -0.58060777 1.70133689 0.31022188 
H 0.91119014 2.56497786 0.27078967 
H 1.76881265 1.22254936 1.97937762 
H 2.55345055 -1.34930206 -0.17565218 
H 1.85937909 -0.53093536 -1.58894577 
H 0.21509977 -2.03845187 0.61595266 
H -0.58744992 -0.70298612 2.56284249 
H -0.70354995 1.05312903 2.40018760 
H 0.19224391 0.35081852 3.74760923 
H 2.39727842 -0.72840728 3.42210288 
H 1.78099965 -1.85807622 2.21706979 
H 3.16672275 -0.81914744 1.83938661 
O 0.76673983 3.68657148 -0.56961799 
O 0.72182634 3.01626047 -1.75225839 
O -0.68616746 -0.69679727 -2.20166474 
Vibrational frequencies (in cm-1) 
-1512.7  47.5  51.9  70.3  98.7 107.1 109.7 159.8 162.6 168.5 210.2 237.5 292.8 339.0 
352.3 387.9 397.4 447.3 476.4 511.3 569.6 597.3 615.5 731.4 806.1 812.6 835.3 881.6 
956.4 964.6 976.2 980.9 995.3 1003.7 1014.9 1026.5 1046.9 1058.2 1070.6 1090.1 1155.7 
1169.2 1173.3 1179.3 1190.5 1229.4 1247.9 1258.0 1271.2 1272.4 1277.0 1294.5 1299.0 
1305.8 1307.6 1311.6 1356.2 1380.8 1386.7 1399.9 1405.3 1428.9 1487.9 1553.3 1841.6 
1962.1 2669.6 2670.2 2673.0 2673.7 2675.0 2676.6 2678.1 2700.1 2702.9 2705.0 2753.5 
2779.8 2780.5 2781.4 2782.5  
 
 
385 
 
name= TS39 
energy (in kcal/mol)= -8.445148 
ZPE (in kcal/mol)= 141.767 
G (in kcal/mol)= 118.324 
Geometry 
C -1.89263417 0.19826484 -0.57139417 
C -0.44904702 -0.24739604 -0.44482978 
C 0.54813147 0.91441129 -0.71663789 
C 1.46174230 1.29250475 0.38101073 
C 1.73536994 0.26183477 1.30121747 
C 1.44704880 -1.15625718 0.83193428 
C -0.09132395 -0.97660666 0.87663026 
C -0.10797130 -0.08841826 2.12616534 
C -0.89773841 1.06575350 2.26739932 
C 0.25224738 -0.77351381 3.41805665 
H -2.01704809 1.28183676 -0.47050079 
H -2.54207088 -0.29928629 0.15888433 
H -2.29482293 -0.06321633 -1.56791846 
H 0.52242771 2.26488115 1.13784234 
H -0.11500090 2.19967056 1.73040707 
H 2.15612372 2.10806392 0.20356636 
H 2.43798297 0.40227972 2.10891738 
H 1.86462318 -1.39863270 -0.15659534 
H -0.02988291 -0.05748008 -2.88445022 
H -0.67971485 -1.90164281 0.98410558 
H -1.73835612 1.25922398 1.61351658 
H -1.06086293 1.47223015 3.26117493 
H -0.65061593 -1.17276520 3.90370029 
H 0.72509666 -0.08121209 4.12656821 
H 1.81798485 -1.93776242 1.50780257 
H 0.93758458 -1.62012607 3.29457913 
O -0.58405247 -0.86201039 -2.69854123 
O 0.55973017 1.43793687 -1.80685503 
O -0.13222463 -1.25307109 -1.41559193 
Vibrational frequencies (in cm-1) 
-1846.8  75.7 111.2 139.3 160.6 177.7 216.6 227.9 285.9 308.7 335.4 351.2 368.1 409.9 
414.8 418.0 450.7 480.0 490.7 509.8 546.4 601.5 636.8 698.1 752.4 763.1 829.8 892.9 
921.0 929.6 945.3 976.0 989.5 994.3 1004.8 1024.3 1033.6 1044.3 1054.1 1063.4 1080.3 
1109.4 1124.1 1148.0 1157.5 1174.1 1211.9 1234.3 1242.2 1272.6 1277.9 1285.7 1290.7 
1295.1 1297.2 1303.8 1333.7 1366.4 1385.3 1405.5 1413.9 1435.4 1440.0 1519.2 1590.9 
1832.5 2645.6 2666.1 2670.7 2673.2 2675.7 2694.4 2727.0 2746.3 2755.6 2758.9 2760.5 
2773.5 2778.3 2793.4 3187.3  
 
 
name= TS40 
energy (in kcal/mol)= -7.554643 
ZPE (in kcal/mol)= 142.954 
G (in kcal/mol)= 118.988 
Geometry 
C -0.95059712 1.58910200 -0.55054069 
C -0.09048190 0.34809485 -0.41761672 
C 2.15118861 -0.05495597 -0.30847141 
C 2.51279622 -1.25306020 0.57484698 
C 1.36038851 -1.83873475 1.40846925 
C 0.07084084 -2.01325257 0.55966951 
C -0.70319796 -0.82638163 0.21605480 
C 1.06921193 -1.12110191 2.70458489 
C 1.90277675 0.05160521 3.09301943 
C 0.09735025 -1.55837721 3.51550333 
H -1.97235965 1.32783955 -0.85727681 
H -0.53742128 2.27313864 -1.30760747 
H -0.99375939 2.14816974 0.39155861 
H 3.00038332 0.62041312 -0.53335908 
H 3.35439660 -0.97777840 1.23930801 
H 2.91189812 -2.05314548 -0.08770937 
386 
 
H 1.69124612 -2.87675027 1.70314691 
H -0.57776430 -2.77605546 1.04158297 
H 0.35568770 -2.47958176 -0.42394688 
H -1.68496108 -0.40805052 1.32268236 
H 1.56134448 0.52243535 4.02503079 
H 1.88388740 0.83558529 2.31731384 
H 2.95304855 -0.23338059 3.24768960 
H -1.01257057 -0.16845734 1.72026862 
H -0.13737165 -1.10433820 4.46308549 
H -0.52133639 -2.41458157 3.31076568 
O 1.65210058 -0.58661165 -1.54921245 
O 1.13737285 0.75018221 0.22762146 
O 0.34637274 -0.02225476 -1.73301101 
Vibrational frequencies (in cm-1) 
-891.6  52.8 103.0 116.8 123.5 172.4 182.3 215.1 242.8 284.7 321.8 335.9 344.6 390.9 
420.3 441.5 455.6 522.1 564.2 593.9 613.4 639.9 652.9 712.6 746.3 788.3 822.4 866.7 
895.0 922.3 938.9 974.6 989.0 995.8 1009.9 1016.5 1038.6 1056.7 1083.2 1092.4 1094.8 
1123.5 1144.0 1162.6 1189.9 1201.7 1217.4 1235.6 1251.1 1270.5 1272.4 1277.8 1279.0 
1281.3 1283.4 1287.4 1313.8 1332.4 1344.7 1363.6 1386.0 1389.7 1392.4 1407.0 1434.6 
1836.4 2637.1 2651.9 2658.7 2666.3 2669.0 2671.2 2673.1 2677.9 2724.7 2726.4 2733.4 
2775.5 2779.0 2794.7 4646.3  
 
 
name= TS41 
energy (in kcal/mol)= -4.119735 
ZPE (in kcal/mol)= 140.614 
G (in kcal/mol)= 116.692 
Geometry 
C -2.12663036 0.17156389 -0.29681499 
C -0.67058255 -0.10010993 -0.59875606 
C 0.23070601 1.18544245 -0.60172625 
C 1.14272645 1.24032695 0.49868660 
C 1.68405635 -0.00958705 1.00898490 
C 1.54278521 -1.13777901 -0.07094175 
C 0.01247743 -1.17498856 0.27405520 
C 0.37610888 -0.64507603 1.71507147 
C -0.53522915 0.31749888 2.44207751 
C 0.74916024 -1.78435629 2.65399651 
H -2.40614469 1.20675535 -0.53928306 
H -2.39562444 -0.01895880 0.74591869 
H -2.77006612 -0.47464366 -0.91888257 
H -0.80728910 0.98175635 -2.83200607 
H 2.29815091 2.49835872 0.22871123 
H 2.54954653 2.00342733 -0.33503854 
H 2.58889999 0.01960878 1.60906917 
H 2.07506215 -2.06125946 0.16458796 
H 1.80244821 -0.86476660 -1.09419399 
H -0.49139994 -2.14099656 0.22602826 
H -0.02595574 0.74498404 3.31797070 
H -1.44480966 -0.18024928 2.79917883 
H -0.84391530 1.18078079 1.83549383 
H -0.14394864 -2.33977254 2.96820921 
H 1.23657985 -1.40698724 3.56143228 
H 1.43378403 -2.50862135 2.19861738 
O -1.28965530 0.11047371 -2.83076239 
O 0.12390513 1.99725944 -1.49981848 
O -0.51425164 -0.64086200 -1.91332912 
Vibrational frequencies (in cm-1) 
-568.6  78.3 105.7 145.5 170.4 188.8 197.8 220.7 239.5 262.5 270.7 311.0 344.4 351.8 
372.5 382.0 406.9 417.1 426.5 483.7 490.0 509.0 532.0 601.9 636.2 699.2 741.7 756.5 
800.4 837.9 880.9 918.3 940.6 980.7 993.4 1008.2 1010.9 1013.5 1017.6 1044.4 1060.1 
1064.5 1085.4 1125.5 1143.7 1173.5 1213.0 1225.1 1240.8 1258.0 1269.0 1276.2 1280.6 
1282.6 1284.6 1294.7 1297.8 1300.9 1312.7 1370.5 1397.9 1405.1 1407.0 1417.7 1426.1 
1809.9 2658.1 2659.7 2672.5 2674.2 2675.6 2678.4 2685.8 2745.2 2759.8 2764.4 2776.8 
2779.3 2781.9 2784.9 5052.0  
387 
 
 
 
name= TS42 
energy (in kcal/mol)= -6.090097 
ZPE (in kcal/mol)= 142.829 
G (in kcal/mol)= 120.047 
Geometry 
C -2.10117689 0.09094194 -1.57576849 
C -0.89117555 -0.39777851 -1.03855330 
C 0.54532404 0.95788311 -1.08025012 
C 1.30078993 1.03043847 0.22894120 
C 0.83130674 0.02108237 1.27184610 
C 0.68937430 -1.38522717 0.62019453 
C -0.79965390 -1.02449368 0.31234899 
C -0.73122567 0.03907252 1.48075005 
C -1.46398031 1.35512090 1.33595238 
C -1.12290115 -0.59360137 2.81555094 
H -1.98036451 1.51409770 -1.84840624 
H -2.97000496 0.18114329 -0.92505879 
H -2.34984666 -0.16205140 -2.60969416 
H -1.24542303 1.97119055 -1.92477869 
H 1.22571823 2.06155853 0.63653293 
H 2.37965836 0.86442953 0.00875742 
H 1.42292937 0.07347807 2.19068154 
H 0.80872377 -2.21899515 1.31455122 
H 1.32829621 -1.58361653 -0.24441172 
H -1.52537134 -1.83094277 0.46193272 
H -1.19166678 1.91067191 0.43293454 
H -1.24169657 2.01924591 2.18233248 
H -2.54938738 1.20372051 1.31581787 
H -0.86035541 0.06043152 3.65489566 
H -0.62375627 -1.55400599 2.98503907 
H -2.20230701 -0.77636159 2.86352523 
O 1.04791723 -0.00584524 -2.01820299 
O 0.08801400 2.02267340 -1.57139492 
O -0.03599678 -0.96669823 -2.01439250 
Vibrational frequencies (in cm-1) 
-1782.8 106.7 142.4 161.7 177.8 204.4 213.1 279.1 282.7 303.5 335.8 368.5 390.9 421.6 
425.5 446.8 481.6 506.3 536.1 550.9 608.8 640.5 655.8 715.2 810.7 870.4 897.6 917.7 
938.0 956.6 978.9 986.1 998.5 1007.0 1012.6 1018.1 1020.6 1030.0 1080.4 1087.7 1093.0 
1130.3 1153.3 1172.5 1184.4 1197.5 1215.8 1233.8 1269.2 1281.2 1289.1 1292.4 1296.2 
1300.8 1307.0 1310.3 1322.8 1329.0 1349.7 1367.8 1387.3 1406.1 1415.4 1488.2 1563.6 
1650.1 2655.7 2672.5 2676.8 2678.4 2680.7 2682.2 2684.3 2731.8 2735.3 2737.8 2742.9 
2764.4 2782.1 2785.8 3326.6  
 
 
name= TS43 
energy (in kcal/mol)= -4.532001 
ZPE (in kcal/mol)= 141.435 
G (in kcal/mol)= 114.891 
Geometry 
C -1.32859269 -1.00938409 -2.22134314 
C -0.10393432 -0.18247012 -1.98112936 
C 0.18743264 0.30804406 -0.60065713 
C 1.67552575 0.47310546 -0.36660371 
C 2.01005492 0.84574955 1.08649943 
C 1.36708714 -0.17785017 2.04296456 
C -0.59499950 -0.22492802 0.50904035 
C -0.07506123 -0.42824632 1.73162676 
C 1.55640628 2.26831364 1.42773383 
C -0.90016088 -0.93683202 2.86312375 
H -2.24298515 -0.44378457 -1.97995237 
H -1.32819564 -1.92256562 -1.61231419 
H -1.40090714 -1.31231746 -3.27722669 
H -0.09713414 1.79993786 -0.39040850 
388 
 
H 2.10830089 1.21059379 -1.07354268 
H 2.18255515 -0.48358005 -0.62491680 
H 3.12075854 0.79496494 1.21177985 
H 1.49110848 0.16319081 3.09010880 
H 1.91878925 -1.14103638 1.98012197 
H -1.65110804 -0.41209727 0.30856344 
H 1.91078229 2.56894593 2.42073822 
H 0.46260365 2.35451643 1.44569717 
H 1.94732564 2.99842380 0.71032522 
H -1.06167470 -0.15002219 3.61621690 
H -0.41624734 -1.78130553 3.37394168 
H -1.89453938 -1.28013689 2.54453913 
O -2.06192099 1.88880035 -0.71844224 
O -0.96261857 1.86718274 -1.20377535 
O 0.63851266 0.11637296 -2.89061892 
Vibrational frequencies (in cm-1) 
-1246.3  35.6  53.0  75.8  80.6  93.5 119.3 154.5 160.5 165.4 207.4 220.8 280.1 318.3 
340.7 370.9 387.7 407.4 457.6 466.9 505.8 530.6 583.5 623.2 669.3 890.8 895.6 922.1 
938.4 955.3 970.8 1000.3 1038.4 1046.4 1051.7 1058.8 1081.9 1097.7 1122.1 1136.2 1168.0 
1216.8 1239.7 1247.9 1255.3 1264.1 1272.4 1274.9 1281.6 1288.8 1289.6 1297.1 1299.5 
1302.6 1310.2 1347.2 1361.9 1374.5 1380.7 1384.9 1400.4 1414.3 1420.3 1816.2 1848.1 
2086.6 2649.6 2659.0 2660.2 2665.3 2667.9 2672.4 2673.2 2677.0 2700.6 2735.7 2739.8 
2746.9 2775.5 2777.7 2778.5  
 
 
name= TS44 
energy (in kcal/mol)= -8.298436 
ZPE (in kcal/mol)= 145.493 
G (in kcal/mol)= 121.531 
Geometry 
C -2.27580031 0.04565923 -0.19548290 
C -0.76344719 -0.07314319 -0.37723782 
C -0.07893027 1.33286364 -0.43481329 
C 1.19205580 1.50344421 0.39169598 
C 1.08915603 0.86887631 1.78666389 
C 1.29096009 -1.42106858 0.51547970 
C -0.17803560 -1.06957116 0.59082322 
C 0.77197876 -0.61468790 1.69271476 
C 0.02802806 1.60361391 2.61702195 
C 0.70850709 -1.32249670 3.02651879 
H -2.70100212 0.81674939 -0.85140349 
H -2.53600511 0.28860077 0.84007493 
H -2.77793530 -0.89649582 -0.45563946 
H -0.80357942 2.15038189 -0.23731083 
H 1.43003717 2.58123738 0.48499495 
H 2.05223429 1.07073741 -0.16082295 
H 2.08222795 0.98070597 2.29287785 
H 1.38440233 -2.18713696 3.05708501 
H 1.91377980 -0.96266285 -0.24729434 
H -0.87697851 -1.88361116 0.81860398 
H 0.00573973 1.24675195 3.65219484 
H 0.22331897 2.68066624 2.64738494 
H -0.97562481 1.45568019 2.20338871 
H 0.99961781 -0.67184646 3.86026652 
H 1.59872797 -2.45195669 0.66332047 
H -0.30251797 -1.68804093 3.24383863 
O 0.47943148 0.15792058 -2.26130471 
O 0.24316967 1.48607368 -1.81909021 
O -0.59774125 -0.58117539 -1.71615132 
Vibrational frequencies (in cm-1) 
-117.9  50.2 112.9 130.9 148.0 158.7 229.3 251.8 268.5 303.4 329.3 353.4 378.7 418.5 
455.5 461.0 504.3 545.2 637.0 671.0 712.8 762.0 797.4 859.0 871.3 887.9 935.2 965.7 
968.2 974.9 996.9 1006.9 1023.0 1049.9 1053.1 1068.6 1097.1 1111.4 1124.2 1133.0 1163.1 
1174.1 1183.4 1205.7 1212.3 1254.1 1268.3 1274.6 1281.1 1285.0 1286.5 1289.9 1290.7 
1298.3 1303.6 1307.8 1314.0 1325.2 1367.0 1376.9 1381.6 1398.3 1400.6 1413.5 1495.2 
389 
 
2653.9 2669.0 2670.8 2672.7 2675.3 2678.3 2679.2 2689.7 2701.2 2708.7 2740.2 2751.3 
2779.3 2780.7 2782.2 2785.1  
 
 
name= TS45 
energy (in kcal/mol)= -1.35817 
ZPE (in kcal/mol)= 138.751 
G (in kcal/mol)= 111.009 
Geometry 
C -2.16574988 -2.72848574 -0.96766352 
C -1.29610693 -1.54048077 -0.73466554 
C 1.45114515 2.78160266 1.04843583 
C 1.84085904 1.42164323 1.19192890 
C 0.90977070 0.33767988 1.03390014 
C 0.82316922 -0.41375593 -0.07605235 
C -0.04355322 -1.56858654 -0.26642110 
C 0.02197685 0.08808389 2.20332486 
C -1.25503045 0.83834932 2.25931543 
C 0.06431235 -1.24809900 2.85290177 
H -3.15561074 -2.45769837 -1.37105512 
H -2.34263974 -3.28521922 -0.03578291 
H -1.70630629 -3.42252520 -1.68923662 
H 0.40244386 3.00403840 0.79035218 
H 1.50062892 1.38580563 3.02319150 
H 2.89452949 1.19101674 1.16615824 
H 0.89363412 0.94410896 3.35274927 
H 1.46224122 -0.18185669 -0.93632490 
H -0.86769122 0.94435769 -1.63164232 
H 0.43594238 -2.52337026 -0.03692775 
H -1.77843202 0.76022612 3.22020132 
H -1.95399933 0.46343687 1.48226519 
H -1.12633895 1.91203468 2.03018601 
H 1.09111200 -1.63894614 2.94436945 
H -0.49113859 -1.98805189 2.24652671 
H -0.38748138 -1.26110657 3.85393567 
O -1.36069645 0.76469132 -0.78952668 
O 2.20516932 3.72957626 1.21742741 
O -2.02796425 -0.44554637 -1.11395677 
Vibrational frequencies (in cm-1) 
-783.9  41.4  56.8  58.9  64.6  82.9  97.6 120.5 141.3 163.8 173.8 206.1 222.7 234.1 
271.6 277.8 299.4 333.7 354.1 415.8 465.1 496.7 523.5 551.4 628.7 651.5 703.6 743.6 
763.0 805.6 868.0 897.0 918.3 957.9 984.9 988.6 1003.6 1008.3 1035.5 1049.6 1059.9 
1110.4 1146.2 1195.1 1232.1 1235.9 1249.1 1258.1 1266.6 1268.1 1269.4 1270.3 1278.7 
1297.4 1331.1 1336.1 1342.5 1363.1 1376.0 1376.5 1387.3 1397.3 1468.2 1775.3 1850.9 
1901.9 2627.8 2645.8 2646.8 2661.2 2662.5 2665.8 2668.1 2734.9 2751.4 2764.5 2769.9 
2774.4 2782.6 2853.8 4342.7  
 
 
name= TS46 
energy (in kcal/mol)= -4.066824 
ZPE (in kcal/mol)= 141.669 
G (in kcal/mol)= 118.109 
Geometry 
C -1.90613390 -1.55842516 -1.67872053 
C -0.49726078 -1.26043549 -1.29948865 
C 0.00759535 1.75997278 -0.87924950 
C 1.11336294 1.19970934 -0.18170633 
C 1.03924498 0.13124885 0.85670113 
C 1.48585853 -1.27526653 0.31167479 
C -0.00653572 -1.60438176 0.04336285 
C -0.36520068 -0.52130222 1.17679937 
C -1.63348983 0.29323971 1.11210157 
C -0.32736081 -1.21438311 2.54682223 
H -2.46060190 -2.07259770 -0.87982981 
H -1.99165792 -2.16128398 -2.59596454 
390 
 
H -2.45204531 -0.60534699 -1.88106865 
H 0.04079575 2.82317498 -1.16746757 
H 1.95683732 1.86664036 -0.02453948 
H 1.52381983 0.39370900 -1.40418888 
H 1.57307020 0.44161124 1.76971425 
H 1.93409553 -1.91544098 1.07897309 
H 2.17966344 -1.29196114 -0.52790448 
H -0.30955375 -2.62882074 0.32141352 
H -2.35653462 0.01875409 1.88930779 
H -2.16678950 0.21302453 0.15760279 
H -1.41222992 1.36343957 1.24310721 
H -0.36941413 -0.46692645 3.34999819 
H 0.58177204 -1.80163404 2.70926827 
H -1.18026414 -1.88885572 2.67609854 
O 1.45964514 -0.48629677 -2.22331665 
O -0.96106803 1.11584761 -1.29223064 
O 0.12817572 -0.80678469 -2.34337815 
Vibrational frequencies (in cm-1) 
-786.3  82.4 108.0 159.7 180.7 190.1 194.2 219.6 241.3 250.0 269.9 284.1 329.3 346.0 
381.5 404.6 428.3 482.9 500.1 546.0 596.4 644.1 705.1 718.4 776.2 850.7 861.3 895.7 
920.5 958.4 991.8 994.4 1009.2 1022.9 1026.3 1034.3 1057.1 1071.0 1087.7 1094.5 1105.4 
1157.5 1172.4 1208.5 1231.1 1246.7 1247.4 1253.1 1272.2 1284.1 1292.5 1298.9 1301.3 
1303.1 1328.4 1333.2 1347.7 1351.2 1382.2 1395.1 1404.3 1411.2 1427.5 1484.3 1586.7 
1779.9 2613.6 2660.3 2662.1 2664.5 2668.8 2669.7 2672.7 2677.8 2716.5 2724.7 2758.6 
2760.6 2767.0 2779.6 2781.6  
 
 
name= TS47 
energy (in kcal/mol)= -3.567579 
ZPE (in kcal/mol)= 141.424 
G (in kcal/mol)= 113.675 
Geometry 
C -1.23441820 0.17988680 -2.38890188 
C -0.68221047 -0.10121129 -1.03657084 
C -1.50975258 0.42763359 0.07599094 
C 3.12080221 0.32096246 -0.02220911 
C 2.08422495 0.03315468 0.85059888 
C 1.07155916 -1.01630782 0.50604219 
C 0.46864452 -0.75173284 -0.83652496 
C 1.84071524 0.83432034 2.10317447 
C 1.28175877 2.20777111 1.70706686 
C 3.11440461 0.99946463 2.94113933 
H -2.19455936 -0.33186975 -2.55028216 
H -0.56132132 -0.12892201 -3.19946040 
H -1.42137151 1.26073756 -2.51619667 
H -1.81149629 -0.27735726 0.86317753 
H 3.78315448 1.16340139 0.11590665 
H 3.18925591 -0.09980070 -1.01572809 
H 1.08031209 0.31521846 2.74222221 
H 0.29418640 -1.10948854 1.29243320 
H 1.57287807 -2.02463196 0.50331985 
H 1.06074961 -1.11788174 -1.67837581 
H 1.02417555 2.80176370 2.59075081 
H 0.37089352 2.11556768 1.10087493 
H 2.00258293 2.78511611 1.11821217 
H 3.91460995 1.49541580 2.38133291 
H 3.49471168 0.03214181 3.29004845 
H 2.91901988 1.60983261 3.83140138 
O 3.76971543 -0.94327685 1.08016506 
O -1.85905745 1.58233410 0.12142650 
O 3.78124307 -2.05885140 0.69624996 
Vibrational frequencies (in cm-1) 
-427.2  20.8  36.2  71.7  81.5  96.8 108.8 116.9 145.8 170.9 213.0 228.8 255.4 259.9 
274.5 317.1 326.4 331.9 385.4 405.7 447.5 507.7 559.6 612.2 655.0 803.6 844.2 909.1 
937.8 967.9 976.0 979.6 984.0 1004.3 1015.6 1045.8 1076.3 1092.4 1138.7 1159.7 1167.1 
391 
 
1181.1 1221.4 1257.7 1260.9 1271.6 1277.3 1281.5 1290.6 1291.9 1300.3 1302.6 1306.4 
1309.4 1331.0 1348.8 1357.5 1372.2 1376.6 1397.5 1404.3 1406.5 1667.2 1833.4 1873.8 
2606.9 2649.8 2661.5 2668.7 2671.8 2673.4 2673.8 2677.2 2702.8 2711.9 2715.9 2744.4 
2776.2 2777.3 2779.8 2783.5  
 
 
name= TS48 
energy (in kcal/mol)= -2.27341 
ZPE (in kcal/mol)= 140.429 
G (in kcal/mol)= 113.086 
Geometry 
C -1.68171610 -1.86112317 -1.49879269 
C -0.45319804 -1.19823565 -1.62210359 
C -0.27678077 1.12570419 -0.66550755 
C -1.30116844 1.63833948 0.34937619 
C -2.62320544 0.97786063 0.16679355 
C 1.65621812 -0.29695849 -0.55390109 
C 0.11964964 -0.36500063 -0.49039678 
C -3.46308317 0.68167229 1.16839500 
C -3.16768012 0.97208363 2.60206510 
C -4.78392283 0.03679199 0.90260745 
H -1.98956147 -2.85156241 -1.66465604 
H -2.42586915 -1.55381501 0.18812846 
H -1.93712986 -2.14946035 0.32882313 
H -0.57157416 1.34334856 -1.71509369 
H -1.41706266 2.74036715 0.22555713 
H -0.90466575 1.51290262 1.37824426 
H -2.88559051 0.76194817 -0.87096790 
H 2.12673246 -0.56659393 0.40363416 
H 2.09522599 -0.88778386 -1.37990508 
H -0.20858499 -0.74415434 0.49777101 
H -3.10108207 2.05662700 2.77928368 
H -2.21102889 0.53374024 2.92026884 
H -3.93751119 0.58651286 3.28240336 
H -4.89420422 -0.90362214 1.45889627 
H -4.94243807 -0.19121656 -0.16074862 
H -5.61012943 0.69374513 1.21267369 
O 1.99078472 1.05063719 -0.87432287 
O 0.91825500 1.85432434 -0.36925805 
O 0.08057215 -1.19366021 -2.72576372 
Vibrational frequencies (in cm-1) 
-465.7  29.7  36.9  46.1  88.2  96.5 113.3 137.2 166.6 191.8 232.2 252.4 264.1 276.3 
304.9 326.0 361.9 418.7 436.8 474.4 486.0 510.9 537.6 570.8 646.5 673.9 717.3 759.9 
828.9 883.1 949.1 951.5 965.9 995.1 1024.2 1026.4 1042.4 1062.0 1074.2 1098.2 1109.9 
1114.8 1146.5 1153.7 1175.0 1177.3 1218.8 1236.5 1257.2 1271.8 1275.1 1279.7 1284.1 
1286.2 1287.9 1295.8 1309.5 1321.4 1340.7 1364.1 1378.5 1400.3 1416.7 1434.3 1737.5 
1870.0 2643.5 2649.6 2666.7 2669.9 2672.6 2675.0 2675.4 2711.5 2714.6 2730.0 2737.9 
2749.6 2778.0 2780.0 5175.7  
 
 
name= TS49 
energy (in kcal/mol)= -6.61057 
ZPE (in kcal/mol)= 145.194 
G (in kcal/mol)= 120.919 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.51563832 0.00000000 0.00000000 
C 2.17566791 1.43135774 0.00000000 
C 3.18689906 1.49695581 1.15403583 
C 3.10681671 0.16718642 1.89731418 
C 3.60919942 -1.03281664 1.12314458 
C 2.12369263 -0.74874416 1.16504625 
C 3.18357507 0.27503710 3.40436420 
C 1.89687627 0.92396359 3.95137338 
C 3.42384858 -1.07703281 4.08638715 
392 
 
H -0.40145035 0.59058359 -0.83548815 
H -0.40102921 0.41119811 0.93360639 
H -0.39567139 -1.01940106 -0.11264416 
H 1.44842929 2.26117132 0.00586633 
H 2.97061914 2.34778425 1.82211553 
H 4.20826498 1.66994211 0.76312390 
H 4.05331043 0.93774848 3.65285508 
H 3.99542378 -1.90382677 1.64295069 
H 4.16272152 -0.88380816 0.19746400 
H 1.46427698 -1.43077214 1.69253063 
H 1.38162969 0.27239030 4.66459789 
H 1.17878509 1.14306521 3.15336978 
H 2.11226134 1.86392927 4.46766108 
H 3.44014129 -0.96840249 5.17684282 
H 4.38653165 -1.50942754 3.79066787 
H 2.63959480 -1.80027827 3.83811176 
O 3.07844311 0.16563244 -1.62419364 
O 2.80526294 1.51815061 -1.26909311 
O 1.90419547 -0.54257759 -1.26593807 
Vibrational frequencies (in cm-1) 
-145.4  50.2  80.4  93.9 149.0 187.0 206.5 216.8 260.9 284.1 317.3 339.6 380.4 429.5 
463.4 495.0 552.6 563.2 574.5 643.5 707.9 769.7 833.7 848.8 867.4 918.8 949.5 953.4 
973.9 979.6 997.9 1002.2 1004.6 1021.4 1032.9 1043.6 1079.8 1125.6 1133.5 1145.1 1164.6 
1167.8 1177.5 1187.3 1213.8 1238.5 1245.5 1274.4 1281.8 1283.7 1285.2 1295.1 1295.8 
1300.4 1304.3 1306.7 1318.0 1322.0 1332.8 1338.1 1385.2 1393.6 1401.9 1417.8 1487.4 
2666.1 2670.4 2670.5 2672.7 2676.5 2678.0 2678.6 2700.8 2703.5 2707.6 2747.3 2770.5 
2780.3 2780.5 2782.1 2783.3  
 
 
name= TS50 
energy (in kcal/mol)= -6.975822 
ZPE (in kcal/mol)= 145.748 
G (in kcal/mol)= 122.39 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.52608837 0.00000000 0.00000000 
C 2.17956043 1.43311147 0.00000000 
C 3.28698876 1.67502438 1.04606817 
C 3.55944265 0.45120118 1.92110902 
C 3.68384860 -0.78896108 0.98739312 
C 2.12937950 -0.89829337 1.07782104 
C 2.20753025 -0.15351487 2.46997008 
C 1.13454370 0.83116529 2.88791714 
C 2.44183807 -1.13719126 3.61320632 
H -0.42748931 0.96874968 0.27555377 
H -0.40881453 -0.74880941 0.68880440 
H -0.38731528 -0.24063183 -1.00411692 
H 1.41507741 2.23627225 0.03703335 
H 3.02367549 2.54112371 1.67986688 
H 4.21873988 1.96319314 0.51514165 
H 4.34948245 0.60838051 2.65493677 
H 4.21782209 -1.63602768 1.42217320 
H 4.10673570 -0.60904900 -0.00151398 
H 1.70768865 -1.90402163 1.08716588 
H 0.70443071 1.39557405 2.05761939 
H 1.54557845 1.56548499 3.59362007 
H 0.30083035 0.32816879 3.39330402 
H 2.73716811 -0.61223173 4.52909568 
H 3.23090886 -1.86321816 3.38800681 
H 1.53290279 -1.70818700 3.83533633 
O 2.98918822 0.23040437 -1.72858579 
O 2.71273101 1.56035508 -1.31668312 
O 1.86654045 -0.51642144 -1.29950811 
Vibrational frequencies (in cm-1) 
393 
 
-111.5  68.0 125.0 155.0 174.7 211.9 222.4 263.7 290.5 319.8 356.7 384.6 417.9 440.3 
462.0 492.0 520.1 593.3 655.3 701.7 720.4 797.1 843.4 870.0 894.5 914.2 937.4 954.3 
980.6 997.6 1003.9 1005.8 1014.4 1018.3 1044.8 1059.8 1087.9 1090.7 1098.1 1141.2 
1154.8 1170.6 1186.1 1193.4 1211.6 1231.0 1249.6 1256.8 1269.5 1277.9 1280.9 1286.8 
1290.7 1292.2 1297.7 1299.8 1305.6 1308.8 1316.9 1322.6 1373.4 1384.1 1405.9 1410.9 
1420.3 2659.2 2660.7 2672.6 2674.0 2675.7 2678.6 2680.3 2684.7 2689.3 2739.9 2746.9 
2751.2 2768.4 2776.3 2781.8 2786.0  
 
 
name= TS51 
energy (in kcal/mol)= -6.713037 
ZPE (in kcal/mol)= 145.918 
G (in kcal/mol)= 122.809 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.52262079 0.00000000 0.00000000 
C 2.16058694 1.43710030 0.00000000 
C 3.31345269 1.66315380 0.99798012 
C 3.60053514 0.43804252 1.86581223 
C 3.68405277 -0.81283283 0.94062782 
C 2.13085326 -0.90124211 1.07210178 
C 2.26692464 -0.15805985 2.46470534 
C 1.19648599 0.81061986 2.91777473 
C 2.54397904 -1.16402029 3.58709836 
H -0.39633780 0.60770027 -0.82545120 
H -0.41558387 0.38165978 0.93715061 
H -0.39021800 -1.01764250 -0.14069332 
H 1.38957858 2.23005721 0.08743614 
H 3.09379883 2.53592632 1.63953100 
H 4.22769248 1.93324570 0.42810266 
H 4.41821764 0.59475571 2.57000377 
H 4.21534619 -1.66228876 1.37472163 
H 4.08246198 -0.64949527 -0.06103353 
H 1.68963609 -1.89775483 1.09424202 
H 0.27076948 0.28054353 3.17758541 
H 0.94037598 1.56776467 2.17188416 
H 1.52550096 1.35717775 3.81257669 
H 2.05035628 -0.88553950 4.52458229 
H 3.61344992 -1.24889041 3.80904129 
H 2.18710824 -2.16738649 3.32875991 
O 2.94266441 0.27302364 -1.76091105 
O 2.63181162 1.59031887 -1.33729762 
O 1.85827218 -0.51540151 -1.30206604 
Vibrational frequencies (in cm-1) 
-115.0  91.3 123.4 174.6 188.1 218.0 230.8 268.7 283.7 324.5 350.8 382.5 417.3 443.2 
468.2 495.9 523.8 595.0 656.3 704.9 722.0 795.5 845.5 870.2 892.8 914.9 939.1 956.0 
972.1 995.3 1001.8 1006.6 1022.9 1027.7 1046.9 1058.9 1087.7 1091.5 1099.8 1140.5 
1155.7 1173.1 1187.6 1195.2 1212.9 1226.7 1245.7 1259.6 1271.2 1280.0 1282.4 1285.8 
1287.7 1294.8 1297.2 1299.5 1305.1 1309.9 1321.5 1327.0 1374.2 1384.6 1397.9 1412.6 
1426.0 2658.8 2670.2 2671.3 2673.3 2674.7 2676.6 2677.6 2686.2 2691.0 2739.6 2745.7 
2749.2 2768.8 2780.3 2781.4 2783.3  
 
 
name= TS52 
energy (in kcal/mol)= -6.544514 
ZPE (in kcal/mol)= 145.8 
G (in kcal/mol)= 122.718 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.52278110 0.00000000 0.00000000 
C 2.15306073 1.44013817 0.00000000 
C 3.34886245 1.64871942 0.95034164 
C 3.62264950 0.43407927 1.83681966 
C 3.68468315 -0.82824330 0.92329687 
C 2.13188068 -0.90057637 1.07225983 
394 
 
C 2.29069609 -0.14575564 2.45461136 
C 1.22797816 0.82888065 2.91312312 
C 2.58009640 -1.14173509 3.58425811 
H -0.39615178 0.62330664 -0.81370178 
H -0.41376682 0.36483706 0.94469886 
H -0.39041340 -1.01458202 -0.16019389 
H 1.38516261 2.22885973 0.13314505 
H 3.18702870 2.54677879 1.57324171 
H 4.25231623 1.86673249 0.34155564 
H 4.44766115 0.59001931 2.53257700 
H 4.21368851 -1.67718228 1.36067857 
H 4.07077181 -0.67887598 -0.08547614 
H 1.67944763 -1.89154113 1.10723272 
H 1.04228891 1.64469697 2.20963509 
H 1.51971369 1.30215909 3.86115261 
H 0.27230117 0.31584484 3.08280360 
H 1.93882268 -0.97781105 4.45706908 
H 3.61534654 -1.06939151 3.93521940 
H 2.41839811 -2.17852397 3.26885863 
O 2.90931251 0.30640438 -1.78572292 
O 2.56793496 1.61215530 -1.35373601 
O 1.86054226 -0.51718108 -1.30079403 
Vibrational frequencies (in cm-1) 
-156.0  88.4 116.2 173.9 180.5 212.4 217.7 263.3 279.0 324.9 346.5 382.4 416.3 444.1 
467.5 493.6 523.2 594.3 657.2 704.1 721.8 795.9 845.6 868.3 891.7 914.1 938.4 954.7 
971.5 995.3 1000.5 1006.0 1022.5 1027.4 1046.4 1057.7 1086.0 1089.9 1099.1 1139.4 
1153.8 1171.7 1188.3 1195.3 1209.5 1224.3 1246.2 1258.4 1270.4 1279.0 1283.0 1285.8 
1287.6 1296.2 1297.3 1298.7 1303.8 1308.5 1320.1 1327.6 1373.5 1384.6 1397.2 1413.7 
1427.8 2658.4 2670.4 2670.9 2673.3 2674.1 2677.1 2677.7 2687.6 2691.7 2739.6 2745.6 
2749.2 2768.8 2780.2 2781.2 2783.1  
 
 
name= TS53 
energy (in kcal/mol)= -6.668392 
ZPE (in kcal/mol)= 145.934 
G (in kcal/mol)= 122.853 
Geometry 
C -0.01232544 0.01115322 0.03818726 
C 1.50573986 0.00400788 -0.00561799 
C 2.13859869 1.44789321 -0.01243276 
C 3.26809594 1.70814195 1.00275922 
C 3.62286219 0.45915586 1.80977631 
C 3.71307757 -0.75188951 0.83284847 
C 2.16887889 -0.90905666 1.02352968 
C 2.32932941 -0.20238140 2.42917122 
C 1.24470095 0.72018021 2.94138500 
C 2.67951456 -1.22596060 3.51460328 
H -0.42944995 0.61736686 -0.77742000 
H -0.40703830 0.39540428 0.98311525 
H -0.40773916 -1.00619269 -0.09072204 
H 1.35241743 2.22477866 0.03913737 
H 2.98945707 2.53521073 1.68049892 
H 4.16977591 2.06002263 0.45546914 
H 4.45918603 0.61448705 2.49205873 
H 4.29812170 -1.59371377 1.20550273 
H 4.04907988 -0.52680228 -0.18310738 
H 1.76287049 -1.92026497 1.02914225 
H 0.33722210 0.15781476 3.19724997 
H 0.95597919 1.49760576 2.22801665 
H 1.57820468 1.23996746 3.85014291 
H 2.07504030 -1.09521157 4.41882793 
H 3.72823994 -1.15084174 3.82289780 
O 2.04953788 0.61413670 -2.10572573 
O 2.76227462 1.53960225 -1.29930561 
O 1.90207122 -0.52768373 -1.28460478 
395 
 
H 2.51695553 -2.25524216 3.17557666 
Vibrational frequencies (in cm-1) 
-133.1  85.2 125.7 173.6 190.0 212.1 237.6 271.5 280.1 325.2 354.9 373.9 414.8 441.3 
459.7 495.8 531.1 607.4 632.4 713.3 722.2 792.3 835.4 876.1 890.5 919.8 938.0 952.6 
980.4 993.5 1001.3 1012.1 1022.4 1029.3 1055.9 1072.8 1084.8 1093.5 1103.3 1136.1 
1160.3 1170.9 1187.6 1194.9 1219.3 1221.2 1244.6 1260.8 1273.0 1277.0 1283.7 1286.2 
1286.9 1293.8 1297.0 1300.2 1308.6 1320.4 1325.1 1326.4 1374.8 1379.5 1398.5 1411.5 
1427.2 2656.3 2670.8 2671.3 2672.9 2674.5 2676.8 2677.9 2684.2 2688.1 2737.4 2745.7 
2749.3 2764.8 2780.4 2781.7 2783.3  
 
 
name= TS54 
energy (in kcal/mol)= -6.18282 
ZPE (in kcal/mol)= 145.516 
G (in kcal/mol)= 121.783 
Geometry 
C -2.46338579 -0.35856849 -0.81074713 
C -0.99469461 -0.03239804 -0.56537034 
C -0.72836491 1.46473074 -0.16365046 
C 0.37188418 1.68732943 0.89484397 
C 0.82002680 0.38572882 1.56076967 
C 1.20349897 -0.62163133 0.43524009 
C -0.30819221 -1.00748738 0.38904092 
C -0.42396711 -0.52715795 1.89463966 
C -1.68328346 0.16060331 2.38967590 
C -0.06139128 -1.65974623 2.85184064 
H -2.82783443 0.13576320 -1.72374519 
H -3.10571484 -0.04799971 0.01971609 
H -2.60964021 -1.43628091 -0.95646405 
H -1.66205908 1.99885890 0.09813510 
H 0.02820919 2.41114022 1.65492125 
H 1.24521951 2.16769440 0.40388009 
H 1.53964297 0.53329805 2.36570232 
H 1.86441801 -1.43046137 0.75144680 
H 1.62177831 -0.19311976 -0.47692066 
H -0.54775363 -2.05233489 0.19410033 
H -2.49473237 0.13546407 1.65524028 
H -1.49954256 1.20995135 2.64823754 
H -2.08326757 -0.31127500 3.29668766 
H 0.09554579 -1.28040766 3.86846839 
H 0.85528476 -2.18341852 2.55926600 
H -0.86129433 -2.40870335 2.89231543 
O 0.39122245 1.02443390 -2.04924682 
O -0.33380019 2.05251083 -1.40141288 
O -0.39956638 -0.14562710 -1.87117270 
Vibrational frequencies (in cm-1) 
-151.9  32.7  91.0 170.3 179.6 205.5 211.4 268.1 282.5 327.8 346.1 386.9 419.3 440.4 
467.8 494.5 522.4 590.4 657.1 703.8 722.3 791.5 844.6 868.3 892.2 914.1 938.5 952.9 
968.0 1000.1 1001.1 1009.9 1017.9 1020.0 1042.6 1056.6 1085.2 1089.3 1097.5 1136.7 
1150.8 1169.6 1183.2 1193.9 1204.8 1232.3 1246.6 1256.0 1269.3 1277.8 1278.3 1283.7 
1290.5 1293.3 1296.0 1297.8 1300.7 1306.0 1310.6 1321.4 1370.6 1384.1 1394.5 1407.0 
1427.2 2649.4 2657.3 2668.1 2669.4 2674.0 2675.1 2679.0 2689.6 2693.4 2739.2 2747.8 
2751.4 2767.9 2771.8 2781.2 2781.8  
 
 
name= TS55 
energy (in kcal/mol)= -1.650477 
ZPE (in kcal/mol)= 141.016 
G (in kcal/mol)= 116.143 
Geometry 
C -1.19790953 -1.54353350 -2.25826957 
C -0.51436038 -0.91775678 -1.09356528 
C 0.47615346 0.16205133 -1.44717351 
C 0.82432961 1.04994002 -0.24765383 
C 1.14721703 0.18017848 0.96998940 
396 
 
C 2.34607456 -0.70054260 0.65068930 
C -0.73985020 -1.30087930 0.16777939 
C -0.08224162 -0.67552988 1.37620480 
C -1.14089658 0.22853533 2.04836217 
C 0.35220085 -1.78973396 2.24068781 
H -0.46333326 -1.88171451 -3.00912252 
H -1.86859002 -0.83118617 -2.76094913 
H -1.80071095 -2.41849708 -1.98225823 
H 0.13818439 0.77897423 -2.30937350 
H -0.01191790 1.73757691 -0.02622621 
H 1.69046218 1.69796777 -0.49716138 
H 1.43580694 0.83842598 1.82504389 
H 2.27235272 -1.77688137 0.86199496 
H 3.20203234 0.33393544 -1.51542274 
H -1.45673204 -2.08677680 0.40043485 
H -1.55409391 0.95089218 1.33333621 
H -0.72295382 0.79948081 2.88095272 
H -1.98341386 -0.36106957 2.42380462 
H 0.42062320 -1.09784944 3.76425543 
H 1.16109927 -1.26819189 3.47807566 
H -0.32470352 -2.54275171 2.56026966 
O 2.60097636 0.32152153 -2.30688938 
O 1.62199549 -0.59759718 -1.84705803 
O 3.37628793 -0.21702483 0.23725606 
Vibrational frequencies (in cm-1) 
-980.1  50.2  95.2 103.8 128.0 149.5 165.8 181.4 199.4 212.4 252.0 281.1 315.2 340.3 
369.5 375.5 430.2 457.9 462.2 481.7 506.6 524.4 531.5 566.4 604.4 644.3 738.6 829.4 
856.5 917.3 929.2 945.7 978.7 987.9 1002.5 1021.8 1041.8 1046.2 1055.6 1065.3 1081.0 
1106.3 1137.0 1152.7 1172.5 1190.7 1223.3 1227.5 1245.4 1259.2 1268.7 1274.9 1283.7 
1295.5 1299.1 1307.5 1317.2 1321.3 1340.2 1364.9 1384.0 1393.4 1401.4 1411.2 1807.6 
1872.6 2633.8 2661.3 2663.3 2670.7 2673.7 2679.7 2685.9 2700.2 2721.0 2741.2 2751.0 
2776.9 2779.5 2793.1 4726.4  
 
 
name= TS56 
energy (in kcal/mol)= -6.320246 
ZPE (in kcal/mol)= 145.779 
G (in kcal/mol)= 122.661 
Geometry 
C -1.64100970 -0.39409255 -1.01285377 
C -0.15702340 -0.19661105 -0.73312420 
C 0.26932594 1.31251688 -0.61398274 
C 1.28122615 1.63301831 0.50256973 
C 1.52436732 0.44872524 1.43485605 
C 1.88721828 -0.79195462 0.56108705 
C 0.35217412 -1.03962218 0.43573794 
C 0.17590224 -0.28276355 1.81515235 
C -1.06655162 0.55034181 2.04653041 
C 0.39018494 -1.23064496 3.00146413 
H -1.98995108 0.27804023 -1.80824879 
H -2.25680880 -0.22828872 -0.12427952 
H -1.83530351 -1.41918415 -1.35999109 
H -0.60598064 1.99193573 -0.57426921 
H 0.94637868 2.51220038 1.08100780 
H 2.24396049 1.93235150 0.03441412 
H 2.19204632 0.68681062 2.26372528 
H 2.42278369 -1.57946860 1.09534155 
H 2.42378381 -0.59309043 -0.36714973 
H 0.01344060 -2.07477543 0.39958308 
H -1.25200464 1.30575687 1.27635437 
H -0.99971457 1.09882536 2.99500646 
H -1.96019975 -0.08673911 2.09186840 
H 1.34051891 -1.02814063 3.51080439 
H 0.40695776 -2.28118562 2.69074849 
H -0.39496909 -1.13959528 3.75975530 
397 
 
O 1.44394961 0.36117894 -2.26741738 
O 0.83947328 1.58479791 -1.89108045 
O 0.47932075 -0.63249883 -1.94828333 
Vibrational frequencies (in cm-1) 
-144.8  91.8 114.2 169.1 179.1 211.5 218.3 262.8 278.4 326.9 342.7 382.0 415.2 443.9 
467.5 493.3 523.3 593.3 657.8 703.9 720.7 794.6 844.2 869.6 891.0 914.3 939.3 955.1 
973.9 995.4 1001.7 1007.0 1021.3 1028.3 1048.1 1057.6 1086.2 1090.2 1102.7 1139.0 
1153.6 1171.2 1189.5 1197.2 1208.1 1224.1 1246.8 1257.2 1269.3 1280.3 1282.4 1285.5 
1287.7 1296.1 1298.3 1298.7 1303.9 1307.3 1319.4 1325.2 1373.5 1383.7 1398.1 1415.9 
1426.6 2658.3 2667.8 2669.9 2670.6 2673.2 2676.3 2678.2 2687.6 2692.1 2740.2 2745.3 
2749.1 2768.4 2779.1 2780.7 2782.7  
 
 
name= TS57 
energy (in kcal/mol)= -6.053573 
ZPE (in kcal/mol)= 145.583 
G (in kcal/mol)= 121.892 
Geometry 
C -2.02690547 -0.72948066 -0.94496537 
C -0.70863539 0.00041691 -0.70269018 
C -0.71305674 1.51830810 -1.11614244 
C 0.10934335 2.45198625 -0.20467219 
C 0.55019933 1.77503631 1.09308961 
C 1.27358985 0.44250956 0.72700653 
C -0.14391349 -0.21169793 0.70132187 
C -0.62147777 0.91353209 1.70399465 
C -2.02903239 1.46838009 1.63882565 
C -0.33560619 0.51557705 3.15199277 
H -2.30899147 -1.37212670 -0.10255061 
H -1.92834925 -1.38736731 -1.82881904 
H -2.85896621 -0.05045481 -1.14785587 
H -1.73662605 1.90856830 -1.28468113 
H -0.46452027 3.36834331 0.01882271 
H 1.00789221 2.78892115 -0.76503775 
H 1.06519421 2.44682733 1.77941609 
H 1.93151279 0.05198799 1.50566223 
H 1.83091805 0.43044124 -0.21040204 
H -0.22481645 -1.23984629 1.05346121 
H -2.09827563 2.39673448 2.22316852 
H -2.75507336 0.76070195 2.05848596 
H -2.37314873 1.70625912 0.63055373 
H -0.40208060 1.38370843 3.81774274 
H 0.66342811 0.08555285 3.28157993 
H -1.05582850 -0.23087689 3.50571006 
O 0.83145671 0.46837199 -2.34084433 
O -0.14684249 1.48756928 -2.42292864 
O 0.18704359 -0.60113664 -1.65871342 
Vibrational frequencies (in cm-1) 
-110.1  60.1  89.2 147.5 167.7 185.1 211.6 257.6 285.5 329.2 345.1 386.6 418.0 439.6 
467.1 489.2 524.2 590.8 660.8 701.3 720.1 795.9 848.0 871.4 893.6 915.7 938.8 955.7 
982.1 998.8 1002.8 1007.3 1015.5 1018.0 1043.3 1061.2 1085.0 1089.2 1102.2 1139.1 
1149.5 1167.9 1185.8 1193.4 1206.5 1227.7 1246.6 1254.6 1267.8 1278.5 1279.9 1286.6 
1289.9 1293.3 1296.7 1298.8 1303.0 1307.7 1318.8 1321.5 1373.2 1385.2 1407.5 1414.3 
1421.4 2653.9 2658.6 2673.2 2675.1 2675.4 2678.1 2680.7 2686.8 2689.8 2740.7 2747.5 
2751.4 2767.8 2774.0 2782.0 2785.6  
 
 
name= TS58 
energy (in kcal/mol)= -5.762502 
ZPE (in kcal/mol)= 145.556 
G (in kcal/mol)= 121.775 
Geometry 
C -2.08849674 -0.18204005 -0.97167860 
C -0.57747368 -0.26595518 -0.80464971 
C 0.14578388 1.12896656 -0.79136125 
398 
 
C 1.24329340 1.30809361 0.27712653 
C 1.33361865 0.12529294 1.24189541 
C 1.41107820 -1.17841387 0.39156233 
C -0.15057409 -1.14672235 0.36535393 
C -0.09495224 -0.34189947 1.72862035 
C -1.11524613 0.73592525 2.02945688 
C 0.01470970 -1.31892193 2.90478545 
H -2.35948697 0.40285092 -1.86122900 
H -2.57486134 0.27159387 -0.10249304 
H -2.52141928 -1.18331116 -1.10696063 
H -0.57833477 1.96792154 -0.77835730 
H 1.08467752 2.24905058 0.83386873 
H 2.22121953 1.43170196 -0.23606731 
H 2.08051049 0.26595794 2.02328301 
H 1.83166746 -2.03720437 0.91801239 
H 1.91588090 -1.09838138 -0.57151244 
H -0.66858227 -2.10604751 0.38992310 
H -0.89624776 1.68475772 1.52807465 
H -1.14647657 0.96526442 3.10398945 
H -2.12778307 0.43316087 1.73596491 
H 0.95290966 -1.17855504 3.45348797 
H -0.00776940 -2.36543969 2.57801757 
H -0.79976851 -1.20272039 3.62541128 
O 1.01866996 -0.13643414 -2.42916179 
O 0.72185666 1.20844781 -2.09400182 
O -0.13374371 -0.86491800 -2.03714090 
Vibrational frequencies (in cm-1) 
-145.3  38.5 100.3 116.2 175.5 206.6 216.3 260.3 285.5 325.6 347.1 385.3 420.8 447.2 
468.1 493.0 523.7 594.7 656.8 704.3 722.7 793.4 845.9 867.8 891.1 914.3 939.1 955.3 
967.5 996.0 998.5 1006.5 1019.3 1028.4 1045.6 1058.5 1085.7 1088.5 1097.0 1139.5 1153.2 
1171.9 1187.9 1195.5 1208.2 1226.2 1246.2 1258.4 1270.7 1277.9 1280.3 1285.3 1287.4 
1294.5 1297.7 1298.7 1300.4 1309.2 1319.4 1323.1 1372.5 1386.0 1394.8 1418.6 1425.8 
2656.8 2664.5 2667.1 2670.4 2670.7 2674.1 2677.2 2689.5 2692.0 2738.6 2745.2 2749.0 
2769.0 2775.3 2780.4 2781.9  
 
 
name= TS59 
energy (in kcal/mol)= -4.914406 
ZPE (in kcal/mol)= 145.232 
G (in kcal/mol)= 120.9 
Geometry 
C -0.96681986 -0.95705125 -2.45836069 
C 0.23769789 -1.05577459 -1.54286822 
C 1.02769271 0.29513095 -1.36547721 
C 1.07552744 0.63225054 0.13184114 
C 0.31327848 -0.46486101 0.86825890 
C 0.99414522 -1.81612786 0.83987707 
C -0.11258315 -1.52948462 -0.15196979 
C -0.66820067 -0.02225425 1.93351176 
C -0.12028412 1.07584534 2.85998454 
C -1.17107938 -1.19670545 2.78465002 
H -0.68941403 -0.57738430 -3.45112174 
H -1.72832216 -0.28765640 -2.03868541 
H -1.43510701 -1.93911701 -2.60989224 
H 0.64390469 1.12470855 -1.98468638 
H 0.64345874 1.62901997 0.32175325 
H 2.12636818 0.68095517 0.48045447 
H 0.78597531 1.54952325 2.47170970 
H 0.82073527 -2.54081446 1.62938032 
H 2.02423159 -1.89167865 0.49425620 
H -1.04783677 -2.07518365 -0.06384055 
H -1.55105816 0.40349550 1.38298505 
H -0.86675110 1.86543370 3.00356364 
H 0.13273037 0.68682608 3.85240512 
H -1.96568607 -0.87167752 3.46527200 
399 
 
H -0.36636279 -1.62135907 3.39612580 
H -1.57983583 -2.00283162 2.16652046 
O 2.44518264 -1.40021528 -1.81583027 
O 2.31251329 0.01843257 -1.90141606 
O 1.17966601 -1.90279123 -2.20381510 
Vibrational frequencies (in cm-1) 
-141.5  43.7  81.6  97.1 152.6 187.5 211.2 226.1 257.1 294.7 330.4 344.7 365.9 408.5 
455.3 480.0 517.1 561.8 630.6 643.4 709.0 767.1 834.7 846.4 870.7 911.0 944.1 955.0 
977.6 982.2 995.1 1001.7 1006.2 1019.8 1034.7 1052.2 1074.5 1124.9 1131.8 1144.9 1164.7 
1170.5 1181.7 1183.3 1218.0 1244.5 1259.9 1278.0 1283.4 1286.2 1292.2 1293.7 1300.1 
1302.5 1306.2 1311.4 1316.5 1323.2 1334.7 1339.8 1384.6 1394.0 1402.9 1422.3 1475.2 
2664.5 2666.8 2672.1 2672.6 2675.6 2676.2 2678.4 2697.5 2699.4 2707.2 2745.1 2767.5 
2780.4 2780.6 2781.8 2783.1  
 
 
name= TS60 
energy (in kcal/mol)= -0.439553 
ZPE (in kcal/mol)= 140.858 
G (in kcal/mol)= 114.609 
Geometry 
C -2.57698939 -0.66333031 -0.60127113 
C -1.10708218 -0.41351153 -0.76851667 
C -0.90124541 1.16600898 -0.85559293 
C 1.78588173 1.36201009 1.65821687 
C 1.38420876 -0.09293560 1.54346120 
C 1.32295856 -0.63485166 0.08965285 
C -0.17672246 -0.99612078 0.26203494 
C -0.13992099 -0.44236005 1.73787269 
C -1.04906736 0.71935892 2.08312781 
C -0.34533720 -1.56447339 2.75056491 
H -3.13320967 -0.34516541 -1.50740864 
H -3.01507791 -0.16825251 0.26979672 
H -2.77405526 -1.74324395 -0.50985043 
H 1.23689242 2.00937460 0.96576920 
H 1.61355369 1.74446029 2.67205640 
H 2.85460527 1.49110196 1.43955105 
H 2.02764042 -0.70981679 2.19723823 
H 1.97208050 -1.49550452 -0.09873883 
H 1.54266489 0.10481446 -0.68406974 
H -0.33847534 -2.09755244 0.26160473 
H -0.89392083 1.59792741 1.44994286 
H -0.87302818 1.05427278 3.11544192 
H -2.10693672 0.43607032 2.01594718 
H -0.12047650 -1.22557415 3.76880471 
H 0.30018934 -2.42740459 2.55022782 
H -1.38167241 -1.92222463 2.74615697 
O -1.41014150 -0.59048531 -3.00097382 
O -0.46996469 2.07567827 -1.39351378 
O -0.58504901 -0.69282147 -2.04236202 
Vibrational frequencies (in cm-1) 
-385.6  37.6  48.7  89.2 100.5 121.0 144.5 177.7 185.7 195.9 212.8 233.6 261.3 277.3 
301.4 324.7 329.3 371.5 400.5 437.0 463.5 503.0 533.1 662.4 672.5 803.6 825.4 918.4 
929.8 960.5 986.3 993.4 1009.0 1016.3 1033.8 1059.0 1064.4 1077.2 1090.0 1130.6 1146.5 
1177.1 1200.9 1230.3 1245.5 1258.8 1259.7 1280.2 1284.8 1287.5 1293.1 1294.8 1296.2 
1299.6 1304.0 1317.0 1320.5 1333.5 1347.9 1358.9 1395.0 1397.4 1407.3 1411.9 2049.2 
2640.3 2668.5 2672.3 2673.0 2673.9 2676.1 2677.5 2678.6 2681.0 2704.5 2726.1 2764.5 
2771.5 2779.5 2781.5 2783.0  
 
 
name= TS61 
energy (in kcal/mol)= -5.281504 
ZPE (in kcal/mol)= 145.789 
G (in kcal/mol)= 122.619 
Geometry 
C -2.32717017 -0.34581514 -0.99759092 
400 
 
C -0.81749893 -0.30724981 -0.78307003 
C -0.23195311 1.14750333 -0.68767112 
C 0.93252426 1.33944972 0.30385106 
C 1.22811201 0.08651731 1.12909033 
C 1.29932496 -1.14314028 0.17495001 
C -0.26023482 -1.22211161 0.30888046 
C -0.10844225 -0.51494494 1.71260708 
C -1.15591806 0.45741168 2.20815841 
C 0.17338370 -1.54160662 2.81089981 
H -2.79089296 0.64477957 -0.96733814 
H -2.84833151 -0.99753026 -0.29368861 
H -2.53810769 -0.73454328 -2.01309269 
H -1.01961257 1.91284211 -0.53357789 
H 0.71369916 2.18806091 0.97847528 
H 1.83884519 1.63448611 -0.26499098 
H 2.04936350 0.21889070 1.83401721 
H 1.82733307 -2.00792555 0.57932199 
H 1.69613426 -0.96007519 -0.82381064 
H -0.71791195 -2.21008927 0.32659648 
H -1.70215883 0.95687860 1.40460135 
H -0.68714410 1.23480932 2.82715215 
H -1.90610743 -0.04240007 2.83476125 
H 0.42085639 -1.04764778 3.75718733 
H 1.01313922 -2.20240621 2.56615104 
H -0.69749301 -2.18352897 2.98484390 
O 0.66772222 0.13933399 -2.47827745 
O 0.20294961 1.39537650 -2.02290346 
O -0.31676316 -0.79122627 -2.05024115 
Vibrational frequencies (in cm-1) 
-123.2  81.9 153.2 160.7 180.9 190.6 211.1 259.9 283.7 328.5 347.5 390.4 422.1 438.0 
468.7 492.3 526.8 594.2 661.1 701.3 722.6 794.3 854.5 875.4 895.5 916.6 935.7 953.9 
976.5 992.4 1001.8 1008.9 1017.3 1022.4 1043.6 1058.8 1082.8 1088.3 1099.5 1143.3 
1150.0 1165.3 1185.0 1195.1 1210.3 1228.2 1238.1 1256.9 1266.8 1275.1 1278.3 1289.7 
1290.7 1292.7 1297.4 1300.4 1304.8 1306.4 1320.3 1324.0 1374.6 1390.0 1408.0 1413.0 
1418.5 2649.5 2658.8 2671.1 2674.4 2679.3 2681.1 2682.6 2686.9 2688.7 2739.3 2747.8 
2751.7 2769.0 2778.2 2781.5 2784.3  
 
 
name= TS62 
energy (in kcal/mol)= -4.54329 
ZPE (in kcal/mol)= 145.582 
G (in kcal/mol)= 122.105 
Geometry 
C -0.00389796 -0.04511737 -0.04112928 
C 1.51569166 0.01406184 0.00122767 
C 3.27593838 1.69473071 1.00626158 
C 3.58795104 0.46775561 1.86168212 
C 3.68669722 -0.76427946 0.91075822 
C 2.13651836 -0.89479738 1.06920014 
C 2.26875075 -0.15858741 2.45903061 
C 1.17609603 0.77332113 2.93935966 
C 2.56950408 -1.15635219 3.57704636 
H -0.40790873 0.62526656 -0.81168930 
H -0.45695773 0.21905915 0.91913715 
H -0.34436476 -1.05839667 -0.29752045 
H 1.26761674 2.20491146 0.27159587 
H 3.08704810 2.57162804 1.65089942 
H 4.16591610 1.95727101 0.39564774 
H 4.40634111 0.62470618 2.56429650 
H 4.25420590 -1.60686501 1.30722987 
H 4.05073260 -0.56415448 -0.10033264 
H 1.71474537 -1.89855556 1.08647070 
H 0.26542859 0.21459109 3.19196876 
H 0.89351253 1.54146550 2.21577852 
H 1.49479487 1.30481778 3.84676232 
401 
 
H 2.89562243 -0.64112142 4.48779350 
H 3.36028201 -1.86504419 3.30737212 
H 1.68019804 -1.74570545 3.82865304 
O 2.47172631 0.57350676 -2.03558707 
O 2.46653399 1.77521937 -1.26482772 
O 1.99125479 -0.50328642 -1.24500107 
C 2.07436378 1.46635929 0.06126019 
Vibrational frequencies (in cm-1) 
-219.9  60.7 115.3 141.9 157.5 176.5 203.2 223.0 278.2 309.0 327.3 377.5 407.2 430.5 
435.8 488.7 516.8 594.2 651.0 714.4 716.8 798.6 842.6 890.8 913.4 938.8 954.5 966.6 
988.0 996.4 1002.2 1013.2 1014.5 1025.8 1050.6 1060.5 1085.8 1088.7 1112.1 1151.0 
1167.7 1169.2 1185.5 1190.3 1216.0 1228.6 1238.2 1264.0 1273.8 1281.2 1283.0 1284.2 
1288.5 1293.5 1298.1 1300.4 1304.8 1312.2 1319.7 1322.0 1373.2 1379.7 1396.1 1407.0 
1418.2 2655.5 2669.8 2672.1 2674.3 2674.6 2677.2 2679.0 2680.1 2687.0 2739.6 2748.4 
2752.0 2764.9 2780.8 2782.0 2784.0  
 
 
name= TS63 
energy (in kcal/mol)= 0.602257 
ZPE (in kcal/mol)= 140.82 
G (in kcal/mol)= 113.49 
Geometry 
C 0.31062530 -3.10561759 0.70569854 
C 0.85776951 -2.27506168 1.83072508 
C 1.01785131 2.12772315 -1.04529329 
C 0.90566504 1.65258235 0.32491609 
C 2.04015971 0.73201475 0.74578501 
C 2.00466732 -0.68619675 0.11537959 
C 1.98738567 -1.33680730 1.51927948 
C 1.94123616 0.09077419 2.18209533 
C 0.67780952 0.40218779 2.95751044 
C 3.16912424 0.37841564 3.03266722 
H -0.45567924 -2.55077581 0.14707064 
H -0.17740120 -4.01500993 1.09093338 
H 1.08642306 -3.41649530 -0.00397940 
H 0.48835361 2.87219323 -2.04529082 
H -0.08454720 1.14975941 0.45867870 
H 0.84994743 2.52782112 1.01995560 
H 3.01262910 1.23668376 0.59619599 
H 2.88359444 -0.93616069 -0.48699637 
H 1.12025866 -0.88514197 -0.49611993 
H 2.93489173 -1.86489867 1.75682974 
H 0.63413589 1.45384145 3.25938474 
H 0.62788917 -0.20495021 3.87788197 
H -0.23383069 0.16772540 2.39782744 
H 3.20007980 1.42841035 3.34726977 
H 4.10415244 0.16700113 2.50184075 
H 3.16724494 -0.23401400 3.94489601 
O 1.53411590 2.54247672 -2.96384424 
O 1.98068898 1.80173249 -1.83083565 
O 0.42966153 -2.39767967 2.95191216 
Vibrational frequencies (in cm-1) 
-1758.7  23.3  26.4  48.1  81.7  94.3 110.5 167.4 182.2 203.9 232.5 234.5 261.0 283.2 
321.7 367.2 369.4 399.1 484.2 503.6 522.3 607.2 664.3 743.7 808.9 847.4 864.2 919.6 
934.9 936.1 986.0 993.8 1007.8 1016.5 1025.9 1043.2 1054.8 1078.7 1104.1 1129.0 1153.2 
1162.8 1178.8 1210.7 1224.6 1244.7 1255.6 1262.3 1263.2 1273.6 1285.9 1288.7 1290.7 
1298.0 1301.2 1305.0 1319.4 1345.5 1351.2 1356.9 1380.4 1402.0 1405.6 1598.7 1844.8 
2209.4 2633.1 2659.5 2666.7 2673.7 2675.2 2676.9 2682.0 2682.7 2710.0 2717.4 2729.2 
2762.8 2779.1 2779.6 2781.8  
 
 
name= TS64 
energy (in kcal/mol)= -1.551561 
ZPE (in kcal/mol)= 143.689 
G (in kcal/mol)= 119.679 
402 
 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.50103692 0.00000000 0.00000000 
C 2.16289391 1.41952989 0.00000000 
C 3.64409123 1.14306455 0.37030522 
C 3.67272352 -0.39652689 0.60335109 
C 3.45427558 -1.00780630 -0.77156662 
C 2.17730173 -0.77066803 -1.12907164 
C 2.24702112 -0.64473491 1.25623475 
C 2.03167818 0.08788538 2.57791772 
C 1.93257707 -2.12317691 1.44712706 
H -0.41022860 0.43865694 0.91843071 
H -0.40197256 -1.01894221 -0.07809530 
H -0.39975491 0.57712033 -0.84585851 
H 1.66682832 2.10524482 0.72166460 
H 3.94671629 1.69330455 1.27167578 
H 4.33321079 1.46069271 -0.42451420 
H 4.52374561 -0.76469232 1.17251176 
H 4.22851452 -1.52577706 -1.29272501 
H 3.94276284 0.77705942 -2.38116687 
H 1.65072343 -1.04608038 -2.01794933 
H 2.96140359 0.52677099 2.95713005 
H 1.66152476 -0.58072017 3.36501533 
H 1.29574198 0.89448836 2.49170016 
H 2.58145118 -2.56839197 2.21019594 
H 2.07232784 -2.70657871 0.52905770 
H 0.89235838 -2.26736127 1.76195197 
O 2.18355001 1.42666150 -2.33751828 
O 1.99648981 2.17049220 -1.18129489 
O 3.50298188 1.57671579 -2.77166325 
Vibrational frequencies (in cm-1) 
-111.2  73.9 122.2 143.4 149.8 175.6 198.5 208.2 234.5 260.6 311.3 344.0 366.9 398.5 
407.3 435.0 475.3 510.9 539.3 571.3 622.9 668.6 707.7 762.0 823.5 835.0 876.4 891.0 
946.7 967.9 971.5 996.3 1007.0 1012.7 1020.0 1024.9 1036.0 1066.3 1101.7 1105.8 1124.5 
1133.3 1165.5 1176.5 1200.3 1221.3 1230.6 1254.9 1263.6 1280.0 1288.8 1290.1 1293.0 
1296.5 1299.5 1300.8 1309.0 1323.7 1340.1 1350.7 1354.2 1399.3 1409.4 1425.0 1759.8 
2667.5 2669.3 2672.5 2673.6 2674.7 2676.5 2680.2 2687.3 2754.5 2756.5 2779.7 2780.1 
2781.0 2781.8 2793.8 2821.5  
 
 
name= TS65 
energy (in kcal/mol)= -0.871024 
ZPE (in kcal/mol)= 143.012 
G (in kcal/mol)= 115.615 
Geometry 
C -1.13701063 -2.39291301 -1.57786166 
C -0.26273905 -1.19347266 -1.22546367 
C -0.55959794 -0.63539340 0.21271862 
C 0.64882887 -0.48027145 1.13520286 
C 0.21290742 0.15675519 2.41376684 
C 1.89208851 -2.44940513 -1.04822327 
C 1.18996361 -1.41903729 -1.51593112 
C 0.38333981 1.45431112 2.70370073 
C -0.11160586 2.03162978 3.98982384 
C 1.05719101 2.41906215 1.78605978 
H -1.49856719 -2.30609934 -2.61419182 
H -2.02746059 -2.46918588 -0.94389694 
H -0.59397520 -3.34130305 -1.50528082 
H -1.37460537 -1.20536789 0.70283356 
H 1.44010452 0.11389769 0.63128121 
H 1.10514231 -1.47264223 1.33139458 
H -0.28390993 -0.51677044 3.10712805 
H 2.94033932 -2.59638398 -1.26324274 
H 1.48609056 -3.22580412 -0.41784264 
H 1.63926613 -0.65245060 -2.15393394 
403 
 
H 0.71422656 2.45112771 4.58125662 
H -0.62185159 1.29324707 4.62137929 
H -0.82885544 2.84499920 3.80319069 
H 0.54013387 2.46144146 0.81206685 
H 2.09730478 2.12520329 1.58616697 
H 1.08035484 3.44162134 2.18132441 
O -1.59259068 0.63169436 -1.32764844 
O -1.03032016 0.69724559 -0.03074571 
O -0.63863196 -0.09543237 -2.08126769 
Vibrational frequencies (in cm-1) 
-106.6  29.5  32.4  58.7  80.3  88.1 110.4 116.9 181.4 214.9 240.3 276.2 291.0 303.5 
347.0 412.0 437.9 470.0 491.4 508.5 562.0 599.0 684.3 704.8 830.9 878.5 898.6 925.5 
960.4 973.9 980.0 993.1 994.5 1018.8 1024.5 1054.9 1062.9 1092.3 1114.8 1119.8 1141.3 
1156.9 1182.1 1187.6 1225.3 1246.3 1263.5 1268.5 1278.7 1280.0 1283.8 1286.9 1288.4 
1289.5 1311.1 1327.2 1352.5 1356.8 1376.2 1385.8 1400.1 1412.3 1413.2 1854.8 1870.2 
2656.3 2661.0 2665.3 2671.2 2673.5 2674.7 2677.5 2681.1 2710.0 2738.5 2743.4 2762.9 
2776.9 2778.2 2780.2 2784.9  
 
 
name= TS66 
energy (in kcal/mol)= 3.43058 
ZPE (in kcal/mol)= 138.924 
G (in kcal/mol)= 108.663 
Geometry 
C -2.04702103 1.34389903 -1.50093772 
C -1.39527276 0.00908664 -1.32067469 
C -0.96870739 -0.37934760 -0.00249410 
C -0.53495652 -1.59063078 0.38672105 
C -0.49052797 -2.79432950 -0.44626615 
C 0.42887989 -2.98827301 -1.39358647 
C -1.33470173 -0.78877280 -2.39458843 
C -1.58019868 -3.79169424 -0.12231115 
C -1.06446874 -5.23440626 -0.16443279 
C -2.73726477 -3.60282464 -1.11352283 
H -3.06241670 1.34406787 -1.07323427 
H -2.14196785 1.63837690 -2.55507697 
H -1.48589777 2.14142539 -0.99481467 
H -1.03080018 0.42635520 0.74155429 
H -0.22508716 -1.76292167 1.41990032 
H 0.61333464 0.85532076 -1.90721708 
H -2.40913603 -3.76398865 -2.14728045 
H 1.20438735 -2.28349379 -1.65466286 
H 0.47864840 -3.87615091 -2.00558326 
H 1.22365045 -0.41961299 -0.98495630 
H -0.79117414 -5.53829630 -1.18130018 
H -1.82645517 -5.93534423 0.19275883 
H -0.17680346 -5.35578660 0.46634614 
H -1.96504485 -3.59215620 0.91091269 
H -3.54982920 -4.30847221 -0.91090747 
H -3.15264723 -2.59109378 -1.04707559 
O 1.56376520 0.32531627 -1.59229884 
O 0.99606327 -0.16408653 -2.85231454 
O -1.36716621 -1.43060224 -3.35132327 
Vibrational frequencies (in cm-1) 
-1342.9   5.4  32.2  41.0  63.8  79.0  85.5  96.8 111.7 138.9 159.0 174.6 178.4 187.6 
213.2 249.7 278.7 290.3 313.7 337.2 382.9 455.6 507.0 535.7 577.7 625.0 655.2 755.0 
828.7 861.1 901.9 915.8 973.2 979.5 993.0 1008.0 1012.9 1043.7 1060.9 1079.5 1092.5 
1144.2 1170.3 1183.9 1257.2 1267.1 1282.4 1288.7 1294.0 1294.7 1297.6 1303.4 1306.4 
1306.8 1310.3 1333.6 1384.8 1396.6 1397.2 1403.9 1448.4 1518.9 1831.2 1871.5 2258.0 
2521.8 2665.3 2670.6 2671.4 2675.0 2678.3 2681.4 2704.6 2706.4 2735.2 2752.4 2760.9 
2776.1 2779.7 2781.7 2786.3  
 
 
name= TS67 
energy (in kcal/mol)= -0.855354 
404 
 
ZPE (in kcal/mol)= 143.216 
G (in kcal/mol)= 116.206 
Geometry 
C -2.17684595 -0.77282549 0.26492942 
C -0.70177953 -0.39187539 0.15370112 
C -0.18865055 0.42009354 1.39432284 
C 0.96905581 -0.19600689 2.17820426 
C 0.49125776 -1.37717620 2.95463045 
C 1.30677641 -1.45301097 -0.87797258 
C 0.15718740 -1.56386271 -0.21391623 
C -0.10150659 -1.30389365 4.15421175 
C -0.34328525 -0.01922526 4.87473437 
C -0.55975122 -2.53410580 4.86699621 
H -2.67763694 -0.27423387 1.10273925 
H -2.31875065 -1.85057115 0.40319518 
H -2.72346720 -0.48370197 -0.64584200 
H -1.02742372 0.68632109 2.07493040 
H 1.40584744 0.57714602 2.84692271 
H 1.79924916 -0.47427299 1.49634554 
H 0.65500253 -2.33461089 2.46471413 
H 1.91777588 -2.30029640 -1.15113240 
H 1.72601004 -0.50968230 -1.20053852 
H -0.23287937 -2.53290614 0.09510056 
H -0.85702646 0.71690293 4.24030269 
H 0.60648426 0.43759567 5.19270072 
H -0.95634033 -0.14611623 5.77592205 
H -0.09255356 -2.61412113 5.85916874 
H -0.31880068 -3.45719147 4.32396867 
H -1.64860740 -2.52244914 5.01807138 
O 0.41188040 1.44114612 -0.53593614 
O 0.21905230 1.67891014 0.85624900 
O -0.65921198 0.59754845 -0.89333857 
Vibrational frequencies (in cm-1) 
-132.8  31.6  38.5  57.8  81.6  96.7 103.1 127.0 200.1 217.9 237.6 272.3 306.0 338.4 
377.2 391.6 425.9 459.6 491.3 549.0 568.5 628.5 673.0 721.5 814.4 869.0 907.6 919.5 
946.8 974.9 983.5 994.6 1005.8 1020.8 1025.4 1061.7 1074.3 1091.4 1096.8 1115.3 1142.0 
1150.0 1187.4 1195.1 1231.0 1252.9 1260.5 1270.1 1277.1 1279.3 1284.8 1286.9 1288.9 
1290.0 1313.9 1329.1 1344.8 1355.1 1376.6 1390.4 1400.0 1413.1 1417.7 1845.8 1871.7 
2653.1 2664.5 2666.2 2670.1 2672.0 2672.9 2675.6 2676.5 2709.7 2740.8 2753.1 2758.5 
2777.2 2778.0 2780.5 2781.7  
 
 
name= TS68 
energy (in kcal/mol)= 8.113889 
ZPE (in kcal/mol)= 139.177 
G (in kcal/mol)= 114.323 
Geometry 
C -2.26916697 -1.60726228 -1.39174969 
C -1.12345807 -0.85155173 -0.80517611 
C 2.63191770 1.79414267 0.71938860 
C 2.81258538 0.52969828 1.52368143 
C 1.66398752 -0.47786281 1.46814512 
C 1.28203786 -0.84949036 -0.00378511 
C -0.06776215 -1.51450726 -0.15850320 
C 0.39701787 -0.05003153 2.17014983 
C -0.05951347 1.28261582 2.11387983 
C -0.41422707 -1.10770520 2.57633922 
H -3.08758611 -0.95673039 -1.74221816 
H -2.70701657 -2.31102226 -0.66616252 
H -1.94096564 -2.20151407 -2.26160939 
H 1.83052575 1.83671276 -0.03076441 
H 3.01035292 0.80658932 2.58403767 
H 3.75400603 0.04334307 1.18432453 
H 2.03842722 -1.41810345 1.95648178 
H 2.07240647 -1.51638206 -0.40092769 
405 
 
H 1.32680938 0.06146003 -0.63907435 
H 0.00642293 -2.59540090 -0.31966867 
H -0.94283044 1.55366557 2.67990395 
H -0.47289521 1.35742638 0.82431915 
H 0.64231933 2.10684802 2.10144177 
H -0.57703472 -1.57132376 1.14282863 
H -1.38313332 -0.92580784 3.00950099 
H -0.01427102 -2.05939607 2.88535808 
O -0.41703810 1.28313705 -0.47202358 
O 3.37046261 2.73249521 0.89407991 
O -1.36563955 0.43639660 -0.93403839 
Vibrational frequencies (in cm-1) 
-1970.6  44.7  64.5 100.4 110.1 160.1 172.8 208.2 243.3 266.9 289.2 302.2 316.1 333.8 
378.1 411.1 450.8 462.3 526.5 530.5 579.6 636.8 642.5 653.0 687.5 690.8 768.9 827.6 
918.4 960.6 970.6 982.1 1000.2 1024.2 1039.2 1047.4 1058.6 1073.4 1078.8 1090.7 1129.4 
1165.8 1182.5 1195.1 1202.1 1215.6 1218.0 1246.7 1249.4 1260.8 1261.7 1265.0 1290.9 
1291.9 1310.4 1326.1 1357.6 1372.6 1377.2 1384.8 1397.1 1419.5 1460.5 1515.2 1681.7 
1752.0 1828.6 2629.8 2638.7 2650.8 2654.8 2657.8 2686.4 2707.5 2723.7 2727.0 2735.8 
2738.9 2770.5 2779.4 2794.1  
 
 
name= TS69 
energy (in kcal/mol)= 7.764035 
ZPE (in kcal/mol)= 140.105 
G (in kcal/mol)= 113.242 
Geometry 
C -1.87498925 -2.23455850 -1.63198418 
C -0.54853859 -1.62066677 -1.30104961 
C 0.13921894 2.18648190 0.15002640 
C 1.18093583 1.23085790 0.25332656 
C 1.14902713 0.05200498 1.04835477 
C 1.39843610 -1.25973037 0.28584333 
C 0.09880514 -1.84118108 -0.14856802 
C 0.48314400 0.00783897 2.31798343 
C 0.06351214 1.23765488 3.02396685 
C 0.16476354 -1.26593921 3.00312671 
H -2.23777653 -1.94210098 -2.63143321 
H -2.64381559 -1.92837021 -0.90857104 
H -1.81556441 -3.33219621 -1.62249884 
H -0.80710337 2.00757246 0.68413881 
H 2.04396949 1.39502686 -0.37971129 
H 0.84567651 0.60446925 -1.85618259 
H 2.11299490 0.16308551 1.90181528 
H 1.96024730 -1.99198440 0.89816495 
H 2.06253592 -1.06105306 -0.58738689 
H -0.35033798 -2.51685142 0.57636231 
H 0.19893017 1.18466010 4.11349062 
H -1.01081589 1.44399092 2.85229132 
H 0.59455614 2.14404991 2.66665733 
H -0.87049553 -1.57394101 2.75204716 
H 0.20891992 -1.19502423 4.09995374 
H 0.80447314 -2.11100117 2.70675468 
O 1.05312559 -0.27166341 -2.30263393 
O 0.20672892 3.18757061 -0.55099827 
O -0.23573578 -0.84879515 -2.37738108 
Vibrational frequencies (in cm-1) 
-874.0  37.5  54.0  78.2  84.6  90.4 124.6 131.9 149.1 175.0 200.2 215.3 266.4 281.3 
308.0 333.8 373.1 394.2 402.1 437.6 467.6 503.2 532.1 602.3 628.1 722.7 826.1 842.1 
886.7 909.8 952.4 967.2 996.1 1000.6 1023.0 1028.4 1037.1 1057.4 1062.3 1087.2 1129.6 
1160.4 1236.4 1239.2 1246.8 1252.6 1259.9 1267.5 1272.4 1274.7 1287.7 1309.0 1327.0 
1342.0 1344.1 1347.5 1355.0 1383.6 1385.8 1393.9 1418.7 1481.5 1592.4 1772.2 1887.1 
2220.5 2624.8 2642.1 2643.6 2651.7 2654.3 2662.3 2662.5 2670.6 2730.5 2757.1 2759.9 
2764.0 2768.4 2775.7 2780.3  
 
 
406 
 
name= TS70 
energy (in kcal/mol)= 10.246964 
ZPE (in kcal/mol)= 138.612 
G (in kcal/mol)= 111.138 
Geometry 
C -2.91722181 -1.80197924 0.07937287 
C -1.53237301 -1.88655704 -0.21933920 
C 1.11108038 1.81811117 -0.62299565 
C 1.60861964 1.34910850 0.71872802 
C 1.01185403 0.04495376 1.20274537 
C 0.93872553 -1.12980599 0.17280179 
C -0.55565224 -1.16287809 0.32535013 
C -0.56648031 -0.04950423 1.36362026 
C -1.37677739 1.16836726 0.96495486 
C -0.98222635 -0.54723691 2.74051529 
H -3.55514906 -0.57852886 -0.69170270 
H -3.59514894 -2.61612866 0.04449612 
H -3.52179484 -1.09503286 -1.31762306 
H 0.80233585 1.06181125 -1.35549419 
H 1.43219178 2.14496135 1.47695046 
H 2.71692363 1.25727514 0.66011792 
H 1.51964780 -0.26032113 2.13644574 
H 1.45020405 -2.04398887 0.49711927 
H 1.29731906 -0.90871471 -0.83851078 
H 0.18533046 -3.91377344 -1.23649060 
H -1.24575680 1.43778083 -0.08831233 
H -1.11001820 2.04311448 1.56958158 
H -2.45047790 0.97897100 1.11175031 
H -0.86716311 0.23095488 3.50131990 
H -0.40073144 -1.41964103 3.05723530 
H -2.03896937 -0.85712977 2.73003201 
O 0.01511728 -2.99478202 -1.55196909 
O 1.07104058 2.99274012 -0.89705237 
O -1.35539423 -2.87416697 -1.17394901 
Vibrational frequencies (in cm-1) 
-969.1  34.9  43.2  56.6  99.2 111.7 117.7 132.6 139.7 149.3 181.4 194.3 207.5 243.6 
270.1 296.2 311.9 378.0 394.5 417.1 451.5 507.5 535.4 568.7 608.2 631.4 712.2 748.3 
762.7 800.8 837.7 911.5 976.6 994.9 1007.9 1014.2 1026.8 1033.5 1037.0 1050.0 1085.1 
1096.8 1129.0 1133.7 1179.5 1193.0 1206.1 1244.7 1252.5 1264.1 1271.1 1285.0 1292.2 
1297.1 1299.5 1302.3 1311.3 1322.3 1330.2 1338.4 1367.1 1382.6 1399.7 1409.9 1831.7 
1949.9 2644.9 2655.3 2666.9 2672.1 2678.3 2679.7 2684.1 2719.7 2737.4 2737.9 2762.1 
2779.4 2781.0 2869.9 4721.1  
 
 
name= TS71 
energy (in kcal/mol)= 9.095879 
ZPE (in kcal/mol)= 140.412 
G (in kcal/mol)= 114.059 
Geometry 
C -3.02590545 -0.49702601 0.51417126 
C -1.75125728 -0.20654127 -0.18483334 
C 2.87758824 1.10047702 -2.06633438 
C 1.68404773 1.75082942 -1.42491528 
C 1.32061669 1.05048549 -0.12496948 
C 0.66581961 -0.29249511 -0.19834495 
C -0.52000725 0.08039778 0.56281742 
C 0.02499475 1.58401744 0.62438186 
C -0.83199481 2.59157383 -0.10713817 
C 0.30997219 2.03388023 2.04623438 
H -2.98885651 -1.45294433 1.06173002 
H -3.88826272 -0.55344672 -0.17045988 
H -3.24853351 0.29298797 1.25390492 
H 3.03110190 0.02881466 -1.88766074 
H 0.83673003 1.74796197 -2.14263609 
H 1.88041583 2.82760341 -1.24046709 
407 
 
H 2.20343243 1.05577523 0.54936454 
H 1.02847177 -1.21757474 -0.51635714 
H -0.04401402 -0.21823104 -2.13377340 
H -0.62421271 -0.35127419 1.58446735 
H -0.32539846 3.56152882 -0.18768084 
H -1.78356380 2.75939030 0.41014666 
H -1.07331365 2.26496154 -1.12867109 
H -0.61240156 2.18405103 2.61729960 
H 0.85926625 2.98444037 2.05234921 
H 0.92154791 1.30517072 2.59269114 
O -0.91212428 0.25855631 -2.29925866 
O 3.63964725 1.72714091 -2.76140320 
O -1.82798591 -0.48224111 -1.45165758 
Vibrational frequencies (in cm-1) 
-225.4  38.0  53.0  87.9 101.9 113.3 150.2 166.9 178.9 211.0 216.6 229.8 258.4 290.6 
309.9 354.8 366.5 404.3 427.5 457.1 508.6 549.0 565.1 629.1 698.9 780.2 823.8 836.5 
868.8 976.9 981.3 1001.5 1008.8 1016.6 1019.2 1024.9 1051.1 1083.7 1107.0 1137.9 1152.6 
1161.2 1182.5 1208.3 1238.9 1253.4 1255.3 1260.7 1268.8 1277.2 1286.0 1287.7 1295.5 
1299.3 1301.8 1307.8 1315.6 1328.8 1349.2 1375.1 1380.3 1400.4 1406.0 1444.3 1834.1 
2648.8 2651.4 2655.9 2657.9 2659.2 2667.3 2674.6 2677.9 2681.1 2691.7 2704.1 2742.7 
2766.4 2780.0 2782.2 2821.8  
 
 
name= TS72 
energy (in kcal/mol)= 7.541653 
ZPE (in kcal/mol)= 142.349 
G (in kcal/mol)= 118.898 
Geometry 
C -2.68371225 -0.84513935 -0.65744510 
C -1.20585514 -0.68160974 -0.64054349 
C 0.31909829 1.37439115 -0.81986433 
C 1.41694480 1.17950394 0.23235719 
C 1.28147010 -0.06392339 1.09397041 
C 1.09281168 -1.35526143 0.24510617 
C -0.44077354 -1.26994244 0.48680397 
C -0.13890669 -0.32026021 1.72852527 
C -1.04812639 0.85465807 2.00407075 
C -0.02274948 -1.15388924 3.00476161 
H -3.16618453 -0.28551745 -1.47830096 
H -3.13436845 -0.48578718 0.28353424 
H -2.98319114 -1.90030197 -0.77136444 
H -0.79089806 0.96745590 -0.35951773 
H 1.44236904 2.09109574 0.86385341 
H 2.39197572 1.16416699 -0.30076566 
H 2.10031405 -0.11560832 1.82755781 
H 1.54849704 -2.24547247 0.69093598 
H 1.44259428 -1.31003935 -0.79008283 
H -0.90301361 -2.22625645 0.79395219 
H -1.28295072 1.45292380 1.10877843 
H -0.57656155 1.54945161 2.71417886 
H -2.00244519 0.53823951 2.44044779 
H 0.37970837 -0.55139942 3.82918872 
H 0.64240847 -2.01626722 2.88502484 
H -0.99795745 -1.53571054 3.32621001 
O 0.47023639 0.17015247 -1.83739426 
O 0.21678607 2.43785234 -1.42271442 
O -0.75119500 -0.46633062 -1.88323389 
Vibrational frequencies (in cm-1) 
-1160.4  88.6 117.8 146.4 168.5 183.6 188.3 193.2 256.6 264.7 313.2 335.7 346.3 385.3 
421.9 439.4 444.5 454.8 515.8 538.6 607.4 640.1 708.9 729.0 820.6 861.9 899.8 903.0 
944.8 975.8 992.4 1009.2 1014.9 1017.9 1028.8 1043.7 1072.5 1086.7 1093.0 1119.1 1186.8 
1194.7 1201.8 1210.2 1237.6 1247.4 1258.5 1271.7 1276.5 1278.5 1283.6 1288.0 1291.0 
1298.6 1302.4 1318.3 1326.4 1348.6 1370.5 1376.4 1388.4 1398.8 1409.3 1487.4 1665.9 
1730.2 2629.1 2651.8 2653.1 2660.8 2670.3 2673.3 2675.2 2678.8 2713.2 2729.3 2741.3 
2757.8 2767.2 2770.9 2782.1  
408 
 
 
 
name= TS73 
energy (in kcal/mol)= 10.010617 
ZPE (in kcal/mol)= 139.959 
G (in kcal/mol)= 115.815 
Geometry 
C -2.23446861 -1.33418740 -1.56915300 
C -0.81292512 -0.92539702 -1.28246937 
C -0.50354972 0.59613883 -1.37440001 
C 1.48322094 1.31496238 1.52214655 
C 0.75658735 0.26625298 0.77765676 
C 1.23402466 -0.87256606 0.03879768 
C -0.18650461 -1.45817259 0.01009595 
C -0.52120596 -0.50947107 1.25028635 
C -1.84289211 0.21656477 1.34218009 
C -0.24805420 -1.23934005 2.56053838 
H -2.61721325 -0.87743266 -2.49147011 
H -2.91290147 -1.07230215 -0.74840891 
H -2.30204960 -2.42490244 -1.70521922 
H -0.95191097 1.20520568 -2.15863013 
H 0.81034697 2.09519781 1.90684895 
H 2.23177186 1.81621913 0.88647832 
H 2.02094617 0.88094129 2.37952241 
H 2.13876875 -1.40600490 0.11345461 
H 1.52472100 -0.49769599 -1.42494369 
H -0.31992294 -2.52512326 0.16696689 
H -2.09020592 0.80918413 0.45733133 
H -1.84009701 0.91897295 2.18824785 
H -2.66847105 -0.48790329 1.50869344 
H -0.21109270 -0.54435059 3.40658099 
H 0.70876232 -1.77860375 2.53443177 
H -1.02965779 -1.97919470 2.76853819 
O 0.91454385 -0.22328787 -2.40246457 
O 0.10014197 1.22303796 -0.45595028 
O 0.00300441 -1.34082855 -2.39391549 
Vibrational frequencies (in cm-1) 
-1241.4  85.5  89.0 129.7 145.6 157.3 170.6 178.6 230.0 234.2 274.3 280.4 303.4 320.6 
346.6 405.9 420.7 463.9 494.4 520.9 528.1 594.9 619.1 661.3 708.2 759.3 831.4 864.3 
915.5 952.9 972.3 983.6 994.6 1008.8 1011.8 1016.6 1027.9 1039.8 1052.3 1089.8 1116.8 
1163.8 1174.8 1194.1 1208.1 1231.5 1239.3 1257.5 1263.7 1270.7 1275.4 1277.6 1282.8 
1287.1 1291.4 1296.3 1303.0 1305.0 1315.3 1379.0 1394.9 1401.7 1418.6 1549.3 1575.9 
1790.0 2668.0 2668.5 2671.0 2672.1 2674.2 2674.9 2677.0 2677.6 2680.5 2756.8 2778.1 
2779.7 2780.7 2782.8 2813.1  
 
 
name= TS74 
energy (in kcal/mol)= 9.942444 
ZPE (in kcal/mol)= 140.837 
G (in kcal/mol)= 115.04 
Geometry 
C -2.15608397 -1.61198419 -1.25810866 
C -1.20714919 -0.73280488 -0.50133712 
C 0.61872738 2.40145118 1.37404534 
C 1.13523088 1.43234318 2.34905624 
C 0.81054403 -0.03409582 2.06434168 
C 1.06321105 -0.45334427 0.60354227 
C -0.14821346 -1.25128808 0.21912143 
C -0.65223562 -0.42839561 2.21297244 
C -1.67644082 0.52350294 2.11086933 
C -0.94178168 -1.75347252 2.83241588 
H -3.03781015 -1.04653160 -1.59607248 
H -2.50638395 -2.45719917 -0.65524913 
H -1.66965896 -2.02046153 -2.15536574 
H 0.12180307 2.12435660 0.44740003 
409 
 
H 0.78912659 1.72050495 3.37580754 
H 2.24719330 1.56276996 2.42273108 
H 1.43565025 -0.65564469 2.75270456 
H 1.98747662 -1.04973536 0.50421843 
H 1.20161552 0.41116093 -0.07210974 
H -0.02173722 -2.32420654 0.26711112 
H -2.69224402 0.24031395 2.36529217 
H -1.77025870 0.80034094 0.78042765 
H -1.49163264 1.56876560 2.34453911 
H -1.06443730 -1.64349458 3.92365505 
H -0.14864995 -2.49644189 2.66751107 
H -1.87579252 -2.19520584 2.45308121 
O 1.28866262 4.08457626 2.60244890 
O 0.72437066 3.68163608 1.54584954 
O -1.50196955 0.51659435 -0.46867877 
Vibrational frequencies (in cm-1) 
-1444.1  33.7  40.5  81.0 105.7 138.6 152.6 176.9 187.5 216.8 254.6 291.9 303.5 335.4 
368.9 379.4 442.3 454.5 481.3 539.8 585.8 615.6 632.0 676.4 734.9 781.3 856.6 896.6 
924.6 951.2 965.7 995.8 1028.9 1040.1 1046.4 1047.1 1061.3 1069.6 1077.2 1135.2 1144.3 
1162.2 1181.7 1203.2 1209.3 1231.8 1246.0 1253.0 1257.4 1266.3 1278.5 1278.7 1292.7 
1302.3 1312.1 1331.4 1345.5 1358.8 1377.0 1379.0 1390.5 1449.1 1557.3 1592.1 1639.4 
1788.8 2618.9 2658.1 2662.0 2667.3 2668.1 2671.7 2678.6 2696.2 2698.7 2717.9 2747.2 
2767.6 2772.1 2775.5 2781.7  
 
 
name= TS75 
energy (in kcal/mol)= 13.598859 
ZPE (in kcal/mol)= 137.28 
G (in kcal/mol)= 108.19 
Geometry 
C -1.36357203 -1.05636805 -1.88241122 
C -0.10044143 -0.57088624 -1.20741564 
C -0.29433403 1.96504573 0.23451591 
C 0.45383614 1.61196988 1.34722321 
C 0.38977533 0.33917057 1.84933739 
C 2.00946595 -1.37799714 -0.14466928 
C 0.50664804 -1.39869122 -0.21423890 
C 1.03049124 -0.09780364 3.06204636 
C 0.05685239 -0.41985030 4.15206715 
C 2.35051424 -0.27149123 3.18579986 
H -1.82545413 -0.26809630 -2.48851137 
H -2.09950749 -1.41836162 -1.15832505 
H -1.12758802 -1.88912765 -2.55819887 
H -1.21920020 1.47054013 -0.10732678 
H 1.12782844 2.35472003 1.78356232 
H 1.72121043 3.34217986 -0.80685494 
H 2.40485394 -0.36017966 -0.26283202 
H 2.37661641 -1.77602307 0.80875881 
H 2.44930216 -1.98734156 -0.94553315 
H 0.10597403 -0.68820318 0.96997519 
H 0.55869749 -0.65855821 5.09894493 
H -0.56085254 -1.28948493 3.88016486 
H -0.62522483 0.41934988 4.34742440 
H 0.07327647 -2.37764758 -0.03933838 
H 3.05617836 -0.03846297 2.40471047 
H 2.82078162 -0.66854251 4.06890933 
O 1.06982151 3.74690443 -0.16940086 
O -0.11120243 3.02323119 -0.53430846 
O 0.28725639 0.57139426 -1.47366652 
Vibrational frequencies (in cm-1) 
-1323.8  30.6  32.6  54.4  60.4  66.9  83.1  97.2 104.6 133.7 152.7 167.9 200.6 218.3 
256.8 265.5 273.2 304.9 341.9 425.0 438.4 492.9 544.9 579.6 605.9 615.7 636.8 686.4 
910.6 927.0 943.7 955.8 969.3 984.2 1018.0 1030.9 1038.8 1042.5 1046.4 1089.3 1098.5 
1109.4 1179.6 1188.0 1216.1 1258.3 1265.2 1276.7 1282.5 1285.6 1288.0 1303.3 1304.6 
1308.7 1328.6 1341.8 1367.9 1372.5 1385.5 1394.0 1402.0 1469.6 1588.3 1656.6 1763.2 
410 
 
1856.9 2655.0 2670.1 2672.7 2674.9 2676.6 2678.4 2685.6 2723.8 2741.6 2763.7 2778.0 
2779.3 2784.6 2790.6 2834.7  
 
 
name= TS76 
energy (in kcal/mol)= 9.548123 
ZPE (in kcal/mol)= 141.822 
G (in kcal/mol)= 116.244 
Geometry 
C -2.41664261 -0.89240923 -1.45508431 
C -1.06166367 -1.11230458 -1.43685126 
C 0.14105966 1.36378565 -0.44651230 
C 1.30646599 1.18311367 0.47960199 
C 1.16612520 -0.11749795 1.30001445 
C 0.85324649 -1.27039893 0.36783028 
C -0.10663949 -1.17666454 -0.50515942 
C 0.07204226 -0.01664037 2.39356585 
C 0.41268666 1.07336223 3.41608049 
C -0.07231646 -1.36352903 3.11265108 
H -1.93160802 0.18881579 -2.99531427 
H -2.94713310 -0.54319915 -0.60001459 
H -3.06599682 -1.27676259 -2.21039833 
H -0.87915592 1.27228183 -0.04691196 
H 1.40497792 2.06184689 1.14735350 
H 2.25422702 1.14987525 -0.10192052 
H 2.14547518 -0.30822072 1.80477542 
H 1.47657266 -2.15600004 0.48437316 
H -0.47259647 0.85810457 -2.83473885 
H -0.90233372 0.22871189 1.90650422 
H 0.40876962 2.07265398 2.97122631 
H 1.39746055 0.90950221 3.86664756 
H -0.31852478 1.08417731 4.23348914 
H 0.86880328 -1.68296767 3.57066838 
H -0.39144346 -2.15300807 2.41939577 
H -0.82611389 -1.31020236 3.90567311 
O -0.95170242 0.15256565 -3.44117352 
O 0.31709569 1.64714893 -1.61961607 
O -0.43912830 -1.09429243 -2.68034190 
Vibrational frequencies (in cm-1) 
-650.7  43.7  57.0  87.1 109.3 131.4 162.2 171.9 181.7 195.2 254.0 277.1 322.1 338.2 
389.6 409.3 425.3 443.1 449.2 472.6 489.8 505.2 560.2 667.4 695.7 754.4 849.2 872.4 
913.7 926.2 943.4 971.6 977.5 985.9 1007.1 1013.2 1060.3 1086.0 1112.4 1146.4 1152.9 
1174.5 1180.9 1201.8 1232.0 1253.0 1273.5 1277.9 1284.6 1288.9 1293.3 1296.5 1297.8 
1301.8 1304.1 1310.1 1323.1 1358.9 1367.4 1381.4 1401.9 1405.6 1717.2 1760.2 2178.6 
2260.1 2458.3 2638.6 2656.7 2670.2 2674.7 2675.8 2679.8 2692.5 2711.8 2737.0 2741.0 
2750.4 2780.7 2782.6 2820.0  
 
 
name= TS77 
energy (in kcal/mol)= 13.275474 
ZPE (in kcal/mol)= 140.197 
G (in kcal/mol)= 111.153 
Geometry 
C -2.06261377 -1.01329019 -2.62968808 
C -0.80186409 -0.52124256 -1.98406668 
C -0.94112797 0.25908940 -0.75142688 
C 0.08813845 0.59720876 0.04664573 
C 1.48976580 0.22341506 -0.14555023 
C 1.81317994 -1.25510829 0.02729860 
C 1.67169833 -1.62216370 1.47111695 
C 0.66835643 -2.35173080 1.97664906 
C 0.60436570 -2.67360660 3.43448058 
C -0.45077917 -2.90016515 1.15397168 
H -1.84393702 -1.65785481 -3.49536970 
H -2.67556482 -0.17728215 -2.99401414 
411 
 
H -2.67685013 -1.59458829 -1.93000261 
H -1.95498916 0.57556726 -0.51001381 
H -0.10209995 1.22071394 0.93218089 
H 1.67382919 0.15837402 -1.63434292 
H 2.20165502 0.84502083 0.41525209 
H 2.85264974 -1.46239290 -0.31056092 
H 1.17252137 -1.88894649 -0.62042375 
H 2.46631792 -1.23858853 2.10792192 
H 0.58062238 -3.76050371 3.59941345 
H -0.30138233 -2.25208768 3.89295852 
H 1.46256416 -2.28170464 3.99587367 
H -0.93007410 -2.11200464 0.55424200 
H -0.08765485 -3.66772562 0.45422200 
H -1.23692454 -3.36482196 1.76144663 
O 3.00871885 1.64303139 -1.93411452 
O 1.87340008 1.33671689 -1.73370802 
O 0.27863259 -0.76258540 -2.48631908 
Vibrational frequencies (in cm-1) 
-1271.6  18.5  34.1  39.8  66.0  79.0  80.4  88.7 112.1 120.5 138.5 182.7 224.0 277.8 
294.3 310.5 346.1 370.6 413.0 443.6 480.9 524.8 557.8 582.3 615.4 728.6 835.2 874.4 
932.8 947.0 985.1 995.2 998.4 1023.4 1043.2 1055.2 1063.7 1079.0 1087.3 1113.8 1134.8 
1173.0 1206.8 1233.7 1254.7 1267.4 1270.8 1276.1 1279.9 1285.2 1287.6 1289.4 1294.5 
1312.5 1340.7 1361.2 1375.2 1376.8 1387.7 1400.0 1412.0 1428.8 1775.1 1831.5 1872.0 
2067.7 2652.8 2665.6 2669.2 2672.1 2672.7 2673.1 2676.4 2711.5 2723.6 2736.8 2759.5 
2759.9 2777.2 2779.6 2780.2  
 
 
name= TS78 
energy (in kcal/mol)= 15.165769 
ZPE (in kcal/mol)= 139.592 
G (in kcal/mol)= 113.958 
Geometry 
C -1.86813137 0.40092513 -1.60000859 
C -0.44720471 0.02692567 -1.21169404 
C 0.45619191 1.26008220 -1.20764232 
C 2.06776171 1.53802046 1.53973756 
C 1.60793925 0.36911084 1.09649999 
C 0.47903306 -2.05171158 -0.42811295 
C -0.35788605 -0.85013524 0.06572924 
C 0.22791888 -0.18131509 1.34434495 
C -0.76080871 0.88867437 1.83745913 
C 0.36362394 -1.31788856 2.29265410 
H -2.52149335 -0.47737170 -1.66169796 
H -1.89682144 0.89702637 -2.58099582 
H -2.29637667 1.10634435 -0.87322565 
H 1.49355133 1.10170278 -1.52486936 
H 1.48548698 2.25801884 2.09338058 
H 3.07578046 1.88176628 1.35841088 
H 2.25224726 -0.31329930 0.53358073 
H -0.13404830 -2.95581566 -0.56305155 
H 1.34971420 -2.29085201 0.20876963 
H -1.38468460 -1.20464210 0.32671478 
H -1.76614056 0.47793876 1.97189866 
H -0.84353833 1.72276920 1.12512112 
H -0.44971529 1.31750958 2.79414406 
H 1.00433621 -0.56951914 3.65802034 
H 1.54659943 -1.06341605 3.31560364 
H -0.48647290 -1.66074089 2.83545367 
O 1.02389253 -1.65697254 -1.68005923 
O 0.03162396 2.35084495 -0.92520341 
O 0.02696010 -0.81172525 -2.27062189 
Vibrational frequencies (in cm-1) 
-918.0  49.1  59.6  87.9 117.2 133.1 146.0 173.4 189.8 203.5 238.1 247.5 266.0 275.2 
310.0 330.0 367.3 418.8 431.2 449.5 500.4 503.8 552.3 605.4 671.2 684.8 714.2 789.1 
860.8 901.1 931.4 947.4 965.6 978.8 988.0 993.6 1009.2 1031.1 1039.7 1050.8 1089.5 
412 
 
1090.1 1094.1 1116.9 1140.6 1161.2 1181.4 1201.9 1216.2 1222.7 1257.8 1275.1 1279.2 
1288.6 1295.0 1302.8 1307.0 1319.8 1334.4 1352.7 1366.1 1391.0 1397.9 1412.7 1839.2 
1849.8 2641.2 2653.9 2661.3 2666.9 2676.1 2678.9 2692.0 2706.5 2708.0 2715.6 2740.9 
2778.3 2779.4 2785.2 4765.9  
 
 
name= TS79 
energy (in kcal/mol)= 18.325512 
ZPE (in kcal/mol)= 137.508 
G (in kcal/mol)= 109.574 
Geometry 
C -2.86614192 -1.61140816 -0.80149164 
C -1.41986990 -1.26766529 -0.79297584 
C 0.87030426 1.79693033 0.17686958 
C 1.98157543 1.06287667 0.90270698 
C 1.40928436 -0.21252682 1.55995607 
C 0.67691064 -0.98678387 0.51919987 
C -0.66380149 -1.10252831 0.32913213 
C 0.61545952 0.02625395 2.79666299 
C 0.57660700 1.35552442 3.42960516 
C -0.17505507 -1.00282075 3.30171690 
H -3.06641007 -2.54514094 -0.26123156 
H -3.22899438 -1.75689560 -1.82983392 
H -3.47937345 -0.81885148 -0.35243395 
H 0.51949309 1.38032207 -0.77933336 
H 2.47903179 1.71689013 1.63891004 
H 2.76418775 0.77466576 0.17082808 
H 2.29517767 -0.84796670 1.88261727 
H 1.32777256 -1.47879935 -0.20056948 
H -1.63125750 0.41288923 -2.84491754 
H -1.38565475 -1.06965366 1.35715046 
H -0.00768521 1.39214098 4.35948825 
H 0.13838666 2.12432166 2.75067681 
H 1.58545216 1.73515591 3.66584265 
H -1.17677846 -1.02737873 2.31875817 
H -0.69791028 -0.89155636 4.24527523 
H 0.10885666 -2.04377677 3.11797429 
O -0.80794650 0.33640318 -2.32830340 
O 0.38590013 2.79375415 0.65540376 
O -0.83281150 -1.09598358 -1.99426092 
Vibrational frequencies (in cm-1) 
-1619.3  17.2  54.5  55.9  70.6  86.6  96.7 104.0 142.5 158.8 179.3 206.7 244.5 273.5 
299.6 314.0 360.4 401.4 434.1 463.1 490.5 503.3 558.6 581.6 606.5 717.0 741.1 817.1 
845.3 854.0 915.4 931.8 986.2 991.8 1013.9 1029.4 1038.2 1042.2 1050.2 1057.4 1089.4 
1110.9 1134.6 1164.5 1186.2 1198.5 1215.1 1243.8 1258.2 1258.9 1261.3 1287.1 1290.3 
1319.0 1328.8 1337.0 1345.8 1358.5 1380.8 1393.5 1402.3 1541.7 1623.8 1819.6 1829.4 
1979.3 2171.2 2604.0 2631.4 2648.4 2662.5 2669.1 2674.0 2677.7 2684.6 2743.8 2756.6 
2756.8 2765.7 2779.2 2869.9  
 
 
name= TS80 
energy (in kcal/mol)= 16.881944 
ZPE (in kcal/mol)= 140.873 
G (in kcal/mol)= 116.973 
Geometry 
C -2.02516119 -0.41276045 -1.54170733 
C -0.86666165 -0.65865464 -0.72181608 
C 0.02948579 1.39887881 -0.58145884 
C 1.27616448 1.06608082 0.21677521 
C 1.17197462 -0.20247769 1.04773805 
C 0.79052751 -1.43755409 0.17621426 
C -0.70206418 -1.27219631 0.67812269 
C -0.19196528 -0.37705902 1.84300913 
C -1.00895297 0.83563772 2.22340883 
C 0.04425230 -1.24193741 3.08293479 
413 
 
H -2.07385917 0.65091105 -1.91138201 
H -2.97991323 -0.67083961 -1.07560877 
H -1.90888316 -0.90188123 -2.54894473 
H -0.87914627 1.66051455 -0.05191621 
H 1.51888594 1.92950206 0.86783494 
H 2.13144865 0.97419416 -0.48949907 
H 2.06385396 -0.34894329 1.67198341 
H 1.38074639 -2.33432443 0.15660130 
H 0.52329879 0.58835293 -3.50406722 
H -1.36500366 -2.09044118 0.92491734 
H -1.63101766 0.65359364 3.10967344 
H -1.69983023 1.15023991 1.42958012 
H -0.36307995 1.69352445 2.45671917 
H 0.64788678 -2.13082467 2.86992375 
H -0.90105400 -1.58954625 3.51605637 
H 0.56904011 -0.67162257 3.85997907 
O -0.18751476 0.39879623 -2.93055722 
O 0.13159856 1.73110823 -1.77998860 
O 0.35355183 -1.03654903 -1.17056317 
Vibrational frequencies (in cm-1) 
-611.1  74.4 119.0 129.4 166.3 188.9 194.7 208.1 226.6 252.1 271.4 286.5 295.2 333.0 
370.3 388.1 395.1 452.6 480.1 489.4 523.8 591.1 653.4 729.8 776.8 823.1 849.6 862.4 
900.7 924.6 950.3 953.1 993.3 1006.5 1013.4 1021.7 1027.5 1042.2 1063.0 1068.1 1095.6 
1127.6 1145.7 1155.2 1167.5 1193.8 1204.9 1220.8 1226.8 1244.0 1273.4 1278.9 1283.7 
1288.4 1296.7 1299.0 1300.4 1313.1 1333.3 1366.2 1379.1 1402.8 1413.0 1562.0 1574.4 
2542.5 2644.5 2652.7 2660.6 2670.2 2674.2 2676.1 2676.6 2729.6 2740.3 2743.1 2744.7 
2752.3 2776.2 2782.0 2834.7  
 
 
name= TS81 
energy (in kcal/mol)= 17.806591 
ZPE (in kcal/mol)= 140.651 
G (in kcal/mol)= 116.792 
Geometry 
C -2.30179972 0.08633856 -1.36537164 
C -0.24848123 -0.37045132 -0.66340135 
C 0.20935270 1.06993208 -0.62819813 
C 0.99433908 1.46957435 0.61604029 
C 0.94651407 0.39286053 1.69749381 
C 1.33781947 -0.96974127 1.04393713 
C -0.17527471 -1.10394847 0.63716561 
C -0.52408574 -0.16168925 1.86126573 
C -1.67885535 0.80603585 1.74879980 
C -0.69156168 -0.97463384 3.14135089 
H -2.95225960 0.01667450 -2.23888295 
H -2.35317293 1.06204162 -0.92926972 
H -2.53267210 -0.71179259 -0.68994150 
H -1.45624082 0.00461308 -2.40763898 
H 0.60256145 2.43415722 0.99978379 
H 2.04322688 1.68493720 0.32310154 
H 1.46216405 0.67175184 2.61682368 
H 1.67782110 -1.73239196 1.74797755 
H 2.06186771 -0.92935373 0.22926306 
H -0.62735638 -2.09653314 0.64665271 
H -1.59841047 1.50930935 0.91279006 
H -1.77137549 1.41705664 2.65701759 
H -2.63063102 0.27166598 1.61709222 
H -0.68714933 -0.32434655 4.02474408 
H 0.10229583 -1.71508167 3.28559750 
H -1.64435512 -1.51899062 3.14154310 
O -0.28689809 -0.50759091 -2.83707562 
O -0.00004408 1.85480420 -1.51037973 
O -0.04600097 -1.17533010 -1.69904029 
Vibrational frequencies (in cm-1) 
414 
 
-1427.5  59.9 128.8 135.2 155.4 171.2 176.8 208.8 221.6 256.2 281.7 309.7 351.1 383.1 
402.1 427.0 460.0 473.4 499.0 558.1 569.3 589.8 659.2 677.5 751.8 782.7 804.5 856.2 
892.5 923.9 943.5 990.8 1000.3 1010.2 1013.9 1018.9 1045.0 1070.8 1079.9 1098.7 1116.4 
1127.6 1174.7 1181.4 1186.0 1214.2 1241.3 1248.2 1270.2 1276.0 1280.2 1281.2 1282.6 
1288.3 1294.8 1298.2 1308.3 1317.6 1324.5 1355.0 1371.2 1407.0 1418.6 1459.1 1629.9 
1855.6 2653.6 2663.1 2664.0 2671.5 2674.6 2677.1 2686.1 2711.7 2738.3 2744.7 2749.8 
2764.0 2778.0 2780.4 2782.9  
 
 
name= TS82 
energy (in kcal/mol)= 17.832126 
ZPE (in kcal/mol)= 140.738 
G (in kcal/mol)= 115.565 
Geometry 
C -1.53861662 1.58586000 4.10764031 
C -0.61067422 1.46629038 2.96321657 
C 1.88995175 2.06593133 -1.05870797 
C 1.47411003 1.71261223 0.19970132 
C 0.99807430 0.37255685 0.53173650 
C -0.55677331 0.34181617 0.73060310 
C -0.37985065 0.19602213 2.27235571 
C 1.16944783 -0.12974187 2.01261866 
C 2.18083036 0.55659053 2.90428924 
C 1.37436961 -1.63681377 2.08284791 
H -2.55917551 1.25530594 3.83679715 
H -1.62647308 2.62112183 4.48652311 
H -1.22238886 0.95611074 4.95809252 
H 2.24797394 3.06451110 -1.30301543 
H 0.69136860 2.48031961 1.66445479 
H 1.48848034 2.54223918 0.98442046 
H 1.36248797 -0.36736034 -0.23310777 
H -1.02792322 -0.52728839 0.25912174 
H -1.07640025 1.23100266 0.37422218 
H -0.92835922 -0.65237727 2.70804232 
H 3.18343063 0.47497180 2.44711311 
H 2.23826730 0.08551637 3.89328330 
H 2.02078118 1.62407993 3.06270110 
H 2.39075959 -1.90470805 1.75881832 
H 0.68752758 -2.17892036 1.41962479 
H 1.23717940 -2.02161684 3.09844579 
O 1.53781938 0.09471813 -2.10403806 
O 1.94812599 1.33360227 -2.15410723 
O -0.04273754 2.53651104 2.61438706 
Vibrational frequencies (in cm-1) 
-134.8  55.2  91.1 109.4 112.2 145.2 158.3 198.1 205.4 229.7 255.3 297.3 324.3 346.4 
365.2 401.0 430.1 474.3 510.3 545.5 582.5 681.1 701.9 745.9 775.6 794.0 864.1 893.4 
908.4 924.8 946.2 976.1 999.1 1001.6 1013.1 1024.6 1038.7 1046.9 1076.5 1088.3 1104.8 
1137.7 1163.3 1185.0 1212.8 1225.3 1228.4 1243.0 1247.8 1252.1 1269.4 1277.8 1284.5 
1293.6 1298.6 1304.6 1326.8 1350.0 1365.7 1402.1 1408.9 1414.8 1438.5 1646.7 1704.4 
2052.7 2452.9 2609.9 2641.2 2648.7 2660.8 2668.2 2675.3 2679.5 2686.5 2727.4 2731.9 
2763.3 2765.0 2779.0 2781.6  
 
 
name= TS83 
energy (in kcal/mol)= 15.127038 
ZPE (in kcal/mol)= 143.756 
G (in kcal/mol)= 119.339 
Geometry 
C -1.91095250 -0.24638854 -2.06281698 
C -0.82100413 -0.43610944 -1.06910546 
C -0.07886409 1.33808722 -0.88384161 
C 0.49774893 1.47210732 0.52422791 
C 0.96511990 0.19133280 1.16709879 
C 0.12811370 -1.07837353 1.08400187 
C -1.14159773 -1.02932574 0.27073108 
415 
 
C 0.28789315 -0.36215405 2.41946048 
C -0.87278349 0.34715532 3.06518523 
C 1.18148883 -1.02651115 3.44246192 
H -2.30547498 -1.21559595 -2.40619312 
H -1.55128130 0.28688608 -2.96314790 
H -2.75784124 0.32634162 -1.66373687 
H -1.01967083 1.88047726 -1.04685303 
H -0.24404230 1.98262692 1.16972285 
H 1.35727454 2.17899726 0.46292670 
H 2.05355139 0.06926152 1.08946715 
H -1.58519140 -2.04164310 0.16798425 
H 0.65795585 -2.03132393 0.97010229 
H -1.92625158 -0.42500867 0.77354894 
H -1.53828555 0.83130160 2.34035716 
H -0.52110265 1.12927118 3.75212038 
H -1.48518454 -0.35313799 3.64883421 
H 2.03063032 -1.54867519 2.98507325 
H 0.62602928 -1.76609198 4.03283302 
H 1.59568301 -0.28758669 4.14083050 
O 0.78673598 -0.33294078 -2.54748422 
O 0.74692438 1.37309337 -1.86288280 
O 0.39333743 -0.92648137 -1.50267709 
Vibrational frequencies (in cm-1) 
-684.3  49.0  87.7 105.8 134.0 158.0 181.3 214.6 220.3 242.9 271.0 295.4 319.6 348.6 
373.6 434.6 468.5 480.2 503.8 524.7 601.9 660.6 702.4 782.9 798.1 886.4 905.9 950.0 
971.2 999.2 1004.0 1007.7 1013.7 1020.4 1028.1 1066.3 1076.6 1084.1 1112.0 1155.3 
1162.6 1197.8 1212.0 1229.0 1261.3 1268.9 1278.7 1283.1 1284.8 1290.6 1294.0 1296.7 
1301.0 1305.2 1315.5 1343.2 1348.4 1364.0 1369.0 1381.9 1396.9 1407.8 1421.8 1499.5 
1511.4 2648.9 2653.0 2653.9 2663.4 2669.7 2670.9 2674.3 2675.9 2678.8 2734.9 2738.4 
2743.9 2753.4 2773.7 2778.6 2781.9  
 
 
name= TS84 
energy (in kcal/mol)= 21.09373 
ZPE (in kcal/mol)= 137.851 
G (in kcal/mol)= 112.504 
Geometry 
C -1.10793606 -0.94638320 -2.64610934 
C -0.46975931 -0.59764707 -1.40548204 
C -0.50859830 0.90112102 -0.93359625 
C -0.76835153 1.16257586 0.53833176 
C -0.29133630 0.02759194 1.38882532 
C -0.67105305 -1.27055163 0.94661416 
C -0.80506550 -1.59019753 -0.36587300 
C 0.36656641 0.25695555 2.60899684 
C 1.12013457 1.38325852 2.83544403 
C 0.44623463 -0.86059449 3.61021140 
H -2.04773122 1.07987969 -3.66283808 
H -0.56723876 -1.57174090 -3.33589442 
H -1.43342622 1.47874525 -3.92789711 
H -1.38241163 1.50090459 -2.70244625 
H 2.49318867 0.49798905 0.56403220 
H -1.86907022 1.28786646 0.68177882 
H 1.62501200 0.37130247 0.52072379 
H -0.82510127 -2.04833146 1.70172248 
H -0.34547644 2.14234344 0.83282770 
H -1.11927672 -2.57207682 -0.68515711 
H 0.97204446 2.31555986 2.33210396 
H 2.05385603 0.85103706 1.25596598 
H 1.71292860 1.50748888 3.71691959 
H 0.96455268 -0.56015734 4.52975322 
H 0.96426112 -1.74085160 3.21327074 
H -0.56559522 -1.17629399 3.90652483 
O 0.95115993 0.96747540 -1.22365133 
O -1.17070498 1.79914111 -1.68371644 
416 
 
O 1.00292780 -0.44634914 -1.54514214 
Vibrational frequencies (in cm-1) 
-416.4  70.4  84.0  90.3 114.1 131.0 146.2 171.0 222.5 245.2 261.3 292.0 295.0 314.1 
328.7 335.8 359.0 396.1 420.6 481.6 487.1 496.3 510.0 539.5 549.7 577.7 613.6 616.3 
646.8 661.7 716.5 751.6 766.7 810.2 844.6 861.4 901.9 937.8 974.3 981.5 984.2 994.5 
1011.5 1033.4 1039.1 1062.9 1083.4 1128.7 1162.1 1182.5 1213.4 1264.8 1279.9 1287.7 
1290.3 1294.9 1345.6 1371.5 1379.1 1384.1 1394.0 1406.0 1461.1 1560.4 1663.8 1750.4 
2033.6 2436.1 2651.5 2671.7 2677.5 2681.9 2734.8 2736.7 2738.7 2750.4 2778.3 2780.5 
2808.0 4611.2 5303.9  
 
 
name= TS85 
energy (in kcal/mol)= 16.464938 
ZPE (in kcal/mol)= 142.624 
G (in kcal/mol)= 117.837 
Geometry 
C 0.04617189 0.02811911 -0.32805456 
C 1.51949223 0.19174458 0.08723160 
C 2.98032444 2.09727653 0.26629741 
C 4.01077473 1.61325478 1.01795231 
C 4.12731916 0.39191941 1.67664273 
C 3.35290516 -0.84638237 1.43539392 
C 1.87414797 -0.45217429 1.45421677 
C 1.64030953 0.48096330 2.58621899 
C 0.31128864 1.13406016 2.66435798 
H -0.64451282 0.33855389 0.45922038 
H -0.17096901 -1.01407717 -0.59264474 
H -0.16766037 0.64742904 -1.21174795 
H 2.97685812 3.05424057 -0.24132972 
H 4.85787120 2.30295767 1.15468197 
H 3.26753632 0.67509711 -1.99757950 
H 4.95863897 0.27777188 2.36762425 
H 3.55965614 -1.61942967 2.20184888 
H 3.63947334 -1.33395466 0.47671650 
H 1.21659654 -1.35289022 1.57446245 
H 0.04406030 1.46217237 3.67790718 
H -0.50661040 0.49203721 2.31070307 
H 2.93440728 1.79995763 3.62765334 
H 3.35045620 0.10174870 3.87780896 
H 1.93788085 0.80267571 4.69055848 
O 3.44993631 0.07459746 -1.23025881 
O 1.74180760 1.58329233 0.08616050 
O 2.14858117 -0.44195784 -1.02643168 
H 0.31171322 2.04595513 2.03216633 
C 2.49811347 0.78451393 3.74280940 
Vibrational frequencies (in cm-1) 
-164.4  56.2  84.2  98.4 150.4 156.1 173.5 201.6 210.7 247.3 261.4 301.7 323.1 343.7 
358.1 395.9 404.8 411.8 448.2 495.3 513.7 595.3 692.9 757.1 777.7 821.6 857.7 905.8 
931.3 938.0 944.8 955.7 1001.4 1023.0 1036.3 1044.9 1048.6 1075.6 1102.2 1113.2 1141.2 
1167.5 1183.2 1202.9 1243.2 1257.3 1260.8 1264.3 1271.9 1277.2 1278.8 1283.7 1298.8 
1310.4 1340.7 1355.1 1363.0 1369.3 1386.7 1395.0 1407.0 1413.6 1427.8 1536.0 1684.7 
2627.8 2636.9 2644.4 2658.4 2662.6 2669.4 2673.6 2679.9 2733.3 2737.8 2741.8 2749.8 
2758.1 2763.2 2777.6 2873.3  
 
 
name= TS86 
energy (in kcal/mol)= 18.589012 
ZPE (in kcal/mol)= 140.74 
G (in kcal/mol)= 115.847 
Geometry 
C -2.22879800 -0.59547424 -1.69854193 
C -0.84053408 -0.39598595 -1.16496116 
C -0.31160810 1.07698508 -1.12272283 
C 0.66857208 1.07054173 0.42770338 
C 0.30682590 -0.21413892 1.07201261 
417 
 
C 0.92563097 -1.43085622 0.40885516 
C -0.51808569 -1.10401177 0.11498664 
C 0.00113118 -0.15260610 2.55725497 
C -1.40902661 0.41390863 2.77971569 
C 0.10872515 -1.51766627 3.24622877 
H -2.37690784 -0.02898165 -2.63309844 
H -2.98696831 -0.23841662 -0.98881850 
H -2.43190186 -1.65050348 -1.92070296 
H -0.26686947 2.23126391 0.54146392 
H 0.40393823 2.07147609 1.16607555 
H 1.70126890 1.23633180 0.15143727 
H 0.74827491 0.52687925 3.04234942 
H 1.16915598 -2.31366326 0.99089305 
H 1.67322438 -1.28943640 -0.37503397 
H -1.30013502 -1.75271594 0.50616953 
H -2.16990122 -0.23051766 2.31987480 
H -1.53733950 1.41213665 2.35587213 
H -1.64501453 0.47929198 3.84831787 
H -0.14764652 -1.44418374 4.30961602 
H 1.12712315 -1.91880476 3.18775978 
H -0.56924728 -2.25372951 2.79970791 
O 0.58815992 0.77564119 -2.18542104 
O -0.88595198 2.17458372 -1.00902396 
O 0.15796187 -0.63247823 -2.20288759 
Vibrational frequencies (in cm-1) 
-963.9  43.7  83.6  96.7 104.8 128.1 159.9 204.0 216.5 231.3 278.2 280.1 320.2 343.5 
373.0 412.5 437.0 493.8 513.1 544.1 570.4 580.0 633.1 689.2 726.3 760.9 823.3 868.3 
886.3 918.9 945.2 972.8 976.2 983.2 992.9 1009.8 1011.0 1040.7 1057.0 1065.0 1124.7 
1142.1 1158.0 1171.4 1179.9 1196.9 1243.4 1270.9 1275.2 1281.0 1286.5 1291.4 1295.0 
1304.4 1304.6 1307.1 1313.1 1332.4 1360.4 1380.7 1392.7 1399.5 1407.7 1459.6 1704.3 
1781.9 2666.9 2668.8 2673.4 2674.8 2679.5 2679.6 2700.9 2701.8 2720.4 2763.5 2777.9 
2779.9 2780.7 2783.1 3258.4  
 
 
name= TS87 
energy (in kcal/mol)= 18.354112 
ZPE (in kcal/mol)= 141.263 
G (in kcal/mol)= 113.936 
Geometry 
C -2.33311298 0.13846920 -1.62374242 
C -1.02810725 -0.38980178 -1.13445385 
C 0.05713519 1.22851197 -1.01537166 
C 1.23957476 0.90043095 -0.11447199 
C 1.06529859 1.45454120 1.25882010 
C 1.40409211 0.78779527 2.36257289 
C -0.96204090 -1.24647171 0.04523750 
C -1.46570757 -0.98305390 1.26212246 
C -2.20013324 0.26042767 1.62699338 
C -1.29737454 -1.96172275 2.37813015 
H -2.20300976 0.79112868 -2.50754792 
H -2.87433271 0.72106284 -0.86950348 
H -2.99398709 -0.68866229 -1.92887599 
H -0.72659352 1.86861728 -0.60078871 
H 2.16206471 1.33227058 -0.57224270 
H 1.43130262 -0.19067098 -0.10056785 
H 0.65987057 2.46606020 1.30189375 
H 1.30190207 1.19191041 3.35627690 
H 1.81366341 -0.20933585 2.35941973 
H -0.41782330 -2.18384946 -0.11953481 
H -3.25328531 0.20422507 1.31293861 
H -1.75735573 1.15341353 1.15988442 
H -2.20002309 0.44590530 2.71055050 
H -0.58167950 -1.57841320 3.12316870 
H -0.92043047 -2.93775554 2.04475841 
H -2.24557541 -2.14526671 2.90291736 
418 
 
O -0.09507847 -0.11967308 -3.10292575 
O 0.33130838 1.41570025 -2.25600383 
O -0.15406755 -0.88849743 -2.08938669 
Vibrational frequencies (in cm-1) 
-690.8  21.0  52.0  67.9  74.0  87.3  96.5 116.6 144.7 168.5 222.9 247.4 262.4 284.7 
313.7 335.8 368.9 396.6 430.1 478.4 498.7 502.5 542.1 590.4 658.5 698.4 896.4 907.8 
909.1 961.7 977.8 987.8 997.7 1016.7 1021.1 1032.7 1064.9 1079.9 1097.3 1104.9 1117.5 
1120.2 1165.4 1221.7 1249.4 1260.2 1270.4 1270.8 1275.2 1281.5 1282.9 1284.3 1292.5 
1334.7 1340.9 1350.9 1380.9 1387.1 1392.8 1396.4 1424.9 1433.4 1476.3 1847.7 1866.0 
2650.8 2652.0 2661.7 2664.8 2665.7 2668.8 2669.6 2673.3 2718.2 2735.8 2738.3 2758.0 
2773.3 2775.1 2778.4 2791.7  
 
 
name= TS88 
energy (in kcal/mol)= 15.702531 
ZPE (in kcal/mol)= 144.185 
G (in kcal/mol)= 121.059 
Geometry 
C -2.15731405 -0.52362855 -1.17547559 
C -0.72559891 -0.55178617 -0.78298572 
C -0.20895344 1.33155388 -0.65451281 
C 0.81717401 1.45627784 0.47412086 
C 0.91612115 0.25976630 1.41636815 
C 1.27314321 -1.01867805 0.59689254 
C -0.26680542 -1.26535555 0.44858650 
C -0.46849087 -0.40578034 1.76405105 
C -1.68969724 0.46866065 1.94039800 
C -0.35714382 -1.30458314 2.99914058 
H -2.33671647 0.16335939 -2.02230488 
H -2.82178321 -0.21749530 -0.35690668 
H -2.49139191 -1.52263802 -1.50038274 
H -1.21184370 1.71627512 -0.42507438 
H 0.57668650 2.36990544 1.05368488 
H 1.81627036 1.64525101 0.02460579 
H 1.55489478 0.47013790 2.28011034 
H 1.79196142 -1.79163677 1.16819292 
H 1.84811249 -0.84885741 -0.31440046 
H -0.61208292 -2.30121706 0.51459809 
H -1.60302190 1.07070399 2.85594508 
H -2.60044001 -0.13670866 2.03258920 
H -1.85375404 1.17912591 1.12449241 
H -0.25586318 -0.70577102 3.91186553 
H 0.50756471 -1.97530184 2.95840696 
H -1.24851888 -1.93186767 3.11252525 
O 0.02825281 0.01204893 -2.76337716 
O 0.19518846 1.57728426 -1.84609756 
O 0.20465556 -0.76847292 -1.78097182 
Vibrational frequencies (in cm-1) 
-685.0 109.2 131.6 155.4 168.6 182.1 194.5 225.8 264.4 272.2 307.6 336.9 361.0 387.9 
422.7 448.1 469.8 502.8 533.5 563.6 608.3 664.5 718.5 813.6 876.5 887.3 897.5 940.2 
990.2 992.1 999.4 1013.4 1016.9 1019.9 1050.1 1064.5 1073.8 1083.1 1090.0 1117.7 1140.3 
1188.0 1199.6 1203.1 1213.2 1255.8 1263.1 1268.3 1277.2 1278.7 1285.7 1291.1 1294.3 
1301.0 1305.4 1311.3 1323.9 1344.2 1370.5 1376.1 1381.8 1403.2 1412.3 1415.6 1491.0 
2630.2 2655.5 2660.0 2666.4 2669.4 2674.4 2675.3 2679.6 2684.2 2736.4 2737.7 2742.4 
2763.3 2773.0 2778.6 2782.4  
 
 
name= TS89 
energy (in kcal/mol)= 15.59352 
ZPE (in kcal/mol)= 144.44 
G (in kcal/mol)= 121.401 
Geometry 
C -2.22521955 0.14920922 -0.59506844 
C -0.77434786 -0.27194110 -0.72658960 
C 0.26578856 1.40908982 -0.87097548 
419 
 
C 1.22621294 1.69544516 0.25067634 
C 1.40196947 0.47634162 1.16211392 
C 1.44394230 -0.82988086 0.31443394 
C -0.10540339 -0.91308512 0.47560504 
C 0.02771308 -0.00906979 1.76062702 
C -1.01285332 1.04044588 2.08609202 
C 0.23513540 -0.87899965 3.00227246 
H -2.69358007 0.20275480 -1.59039873 
H -2.37034651 1.11814043 -0.11447116 
H -2.78522227 -0.59559207 -0.01510231 
H -0.58886892 2.04438403 -1.04261945 
H 0.89069144 2.56768731 0.84664496 
H 2.21904834 1.98704235 -0.15818556 
H 2.20751286 0.61224682 1.88772206 
H 1.98525168 -1.65313965 0.78684796 
H 1.81380438 -0.74938396 -0.70934241 
H -0.51789049 -1.91290648 0.65774889 
H -1.98581742 0.57694695 2.29542256 
H -1.16331512 1.76703592 1.28217662 
H -0.72459143 1.61259891 2.97780280 
H 0.57336697 -0.27876346 3.85408277 
H 0.98207987 -1.66431224 2.84275501 
H -0.69828649 -1.37378914 3.29468742 
O 0.23943398 0.48145447 -2.84444979 
O 0.99777591 0.96388469 -1.94163602 
O -0.49883882 -0.81243553 -1.86457246 
Vibrational frequencies (in cm-1) 
-724.2  97.7 106.8 172.4 182.0 194.5 214.7 250.0 255.7 295.8 332.1 356.3 368.3 389.7 
427.5 452.8 482.7 517.6 541.3 573.2 618.9 653.6 721.5 813.6 852.1 895.6 918.0 929.2 
976.0 992.4 995.9 1011.9 1017.6 1034.7 1051.5 1062.3 1083.1 1088.5 1101.8 1116.9 1122.8 
1180.2 1191.4 1210.1 1218.7 1234.2 1255.5 1261.8 1274.3 1279.4 1286.0 1289.4 1295.3 
1301.7 1302.6 1315.8 1324.3 1326.4 1347.1 1372.1 1388.8 1392.2 1404.6 1413.6 1481.2 
2654.7 2669.6 2671.8 2674.5 2675.6 2676.8 2680.6 2684.3 2711.3 2734.4 2735.5 2744.7 
2765.2 2778.1 2781.4 2782.8  
 
 
name= TS90 
energy (in kcal/mol)= 18.683697 
ZPE (in kcal/mol)= 141.528 
G (in kcal/mol)= 114.947 
Geometry 
C -1.68855273 -0.60117693 -2.24932597 
C -0.42584336 -0.96656885 -1.54806928 
C -0.21577478 0.50081332 -0.29042146 
C 0.70758327 -0.01151356 0.80304768 
C -0.01605324 -0.84231757 1.80517477 
C 0.58097976 -3.19338523 -1.17318617 
C -0.35298816 -2.27983143 -0.90343588 
C 0.50530115 -1.91441970 2.41777240 
C 1.88318454 -2.42223578 2.15093485 
C -0.27962485 -2.68850602 3.42623960 
H -1.67586722 0.44908636 -2.59560443 
H -2.57729057 -0.72499211 -1.61686839 
H -1.83604439 -1.22924231 -3.14245375 
H -1.27469923 0.61438622 -0.03731937 
H 1.16851003 0.86786559 1.31248962 
H 1.56826038 -0.54549475 0.35211440 
H -1.02256005 -0.49956441 2.03885262 
H 0.61910704 -4.15747323 -0.68648032 
H 1.37168626 -3.06375193 -1.89645588 
H -1.13366272 -2.45536197 -0.15650031 
H 1.98920806 -2.74807839 1.10425958 
H 2.15219547 -3.27707117 2.78308435 
H 2.63859576 -1.64238015 2.32728645 
H -1.29274312 -2.29327239 3.57448628 
420 
 
H 0.21706384 -2.67482008 4.40730943 
H -0.38219969 -3.74091685 3.12695098 
O 0.74887192 0.55519828 -2.58963492 
O 0.27326420 1.40272304 -1.06519966 
O 0.77685302 -0.63465964 -2.14350309 
Vibrational frequencies (in cm-1) 
-691.0  40.1  55.6  61.4  83.3 116.1 134.3 146.1 170.0 172.8 207.8 237.9 245.6 260.3 
303.3 331.9 362.0 400.0 464.4 486.3 510.0 512.9 564.1 619.5 654.5 668.5 841.3 891.2 
948.7 967.5 972.3 994.6 1004.5 1020.4 1025.7 1055.9 1072.8 1076.4 1090.5 1104.2 1108.4 
1116.1 1178.2 1225.9 1261.4 1269.9 1275.3 1278.6 1280.9 1283.0 1288.0 1290.1 1292.0 
1299.6 1352.0 1356.7 1379.0 1379.9 1399.5 1399.9 1417.4 1418.7 1474.0 1840.5 1870.5 
2651.2 2652.5 2663.5 2666.7 2669.5 2672.1 2673.9 2677.2 2709.3 2735.0 2747.0 2759.1 
2772.6 2777.0 2780.4 2783.0  
 
 
name= TS91 
energy (in kcal/mol)= 19.268842 
ZPE (in kcal/mol)= 141.452 
G (in kcal/mol)= 114.151 
Geometry 
C -0.96012111 1.48462597 0.44357627 
C -0.67915489 0.11682368 -0.15425279 
C 0.84839315 0.48316529 -1.31660754 
C 2.20619660 0.17682694 -0.76581609 
C 2.63560325 1.24502743 0.19045470 
C 3.66946075 2.05294408 -0.03834513 
C -0.11139200 -0.87699291 0.78021249 
C -0.29898289 -2.20425682 0.70445838 
C -1.11705403 -2.86791395 -0.34511257 
C 0.31687557 -3.12125425 1.71220379 
H -1.39629515 2.16105328 -0.30337773 
H -0.07020490 1.95814795 0.86493356 
H -1.70112272 1.38650524 1.25005025 
H 0.58727616 1.51548946 -1.53006196 
H 2.93620350 0.06363995 -1.59963564 
H 2.21078283 -0.81302431 -0.24887203 
H 2.03877747 1.30911120 1.10079410 
H 3.98697230 2.82017079 0.65121064 
H 4.28190324 2.01724121 -0.92560011 
H 0.47954141 -0.44395646 1.58505297 
H -2.16385482 -2.51613649 -0.30581740 
H -0.77003275 -2.60218642 -1.35809688 
H -1.12790920 -3.95971697 -0.26936399 
H -0.45767060 -3.68430607 2.25403074 
H 0.91640420 -2.59390060 2.46475084 
H 0.97449629 -3.85726524 1.22809248 
O -0.72235537 -0.26636713 -2.61242541 
O 0.47466750 -0.48568344 -2.20985063 
O -1.54314551 -0.27480770 -1.03052294 
Vibrational frequencies (in cm-1) 
-723.4  26.7  41.9  49.8  77.1  92.3  95.1 154.7 160.0 178.2 206.2 224.7 256.2 295.3 
341.6 351.2 388.6 412.1 429.4 449.1 489.5 503.2 577.6 610.3 654.7 664.4 908.4 919.0 
926.7 965.4 984.6 987.9 1000.5 1014.3 1027.5 1037.5 1054.5 1089.2 1097.9 1100.4 1117.0 
1142.9 1208.5 1222.4 1232.5 1249.5 1259.1 1276.1 1284.0 1284.9 1287.1 1291.3 1298.0 
1304.0 1314.6 1321.9 1373.1 1377.3 1388.8 1391.3 1401.7 1417.1 1508.8 1852.0 1852.7 
2642.3 2651.2 2670.3 2671.0 2675.0 2679.9 2681.7 2696.0 2713.7 2728.3 2752.8 2758.9 
2776.4 2779.6 2780.7 2788.4  
 
 
name= TS92 
energy (in kcal/mol)= 19.359705 
ZPE (in kcal/mol)= 141.483 
G (in kcal/mol)= 114.799 
Geometry 
C -1.58785028 0.57646482 0.24509658 
421 
 
C -0.49203194 0.05360594 -0.62281899 
C 0.64599785 1.53537735 -1.24654884 
C 1.83924032 1.61760827 -0.31117591 
C 1.51609947 2.31035033 0.96839655 
C 2.16731548 2.07198150 2.10746013 
C 0.45493777 -0.96206776 -0.20013589 
C 0.77347692 -1.36434606 1.04190801 
C 0.21602942 -0.80190341 2.30270533 
C 1.77154569 -2.46035838 1.23755617 
H -2.32078785 1.17235622 -0.32115180 
H -1.18737370 1.23067788 1.03490047 
H -2.14211228 -0.23544362 0.73908659 
H -0.10841651 2.32336196 -1.14091262 
H 2.64858263 2.17860349 -0.83900310 
H 2.28272486 0.61426265 -0.14322635 
H 0.72237304 3.05618876 0.91003683 
H 1.96060606 2.58747055 3.03107171 
H 2.96300916 1.35076501 2.20426357 
H 0.95870590 -1.44221018 -1.05698158 
H -0.85472842 -1.02720051 2.40627264 
H 0.33199475 0.29429568 2.33940567 
H 0.71022362 -1.19649770 3.20082146 
H 2.65421917 -2.09703458 1.78470063 
H 2.13421275 -2.88848495 0.29261661 
H 1.34364369 -3.28846395 1.82133109 
O -0.07712907 -0.31151719 -2.74783625 
O 0.89980462 1.16711931 -2.45212954 
O -1.00434613 -0.07996784 -1.90599813 
Vibrational frequencies (in cm-1) 
-704.0  34.6  44.8  75.0  86.4  94.9 110.1 147.9 183.9 202.2 205.8 223.9 257.9 289.9 
304.1 335.3 403.4 410.4 439.5 483.0 498.3 532.4 561.1 569.8 623.3 684.5 883.4 893.7 
912.2 967.6 982.5 985.8 993.5 1010.0 1021.0 1028.2 1067.8 1079.8 1101.0 1113.3 1119.3 
1134.2 1171.7 1221.2 1247.6 1269.2 1272.4 1273.5 1275.7 1282.9 1285.8 1292.1 1297.8 
1338.5 1339.9 1344.2 1379.5 1388.1 1391.9 1398.2 1435.9 1452.8 1469.8 1846.3 1862.5 
2644.2 2655.6 2662.4 2662.8 2665.3 2667.9 2669.6 2672.0 2714.3 2716.9 2732.2 2755.9 
2772.6 2774.9 2777.9 2791.2  
 
 
name= TS93 
energy (in kcal/mol)= 16.900441 
ZPE (in kcal/mol)= 144.302 
G (in kcal/mol)= 121.069 
Geometry 
C -2.39680440 -0.15119576 -0.71002891 
C -0.91567214 -0.39662160 -0.66848665 
C 0.20114716 1.25516363 -0.71373851 
C 0.95148438 1.44497938 0.60945972 
C 1.00822725 0.19782755 1.48415293 
C 1.19808899 -1.04971817 0.57493589 
C -0.35667345 -1.14400091 0.48969610 
C -0.42617725 -0.33133866 1.85006288 
C -1.51427102 0.69720802 2.07336774 
C -0.39832563 -1.28142923 3.04596789 
H -2.64566722 0.89915661 -0.50268145 
H -2.93729812 -0.76569863 0.02365051 
H -2.82722589 -0.37630297 -1.70030580 
H -0.65045321 1.91643676 -0.89204690 
H 0.51351218 2.28903363 1.17223477 
H 1.99126440 1.75504368 0.36204540 
H 1.69868374 0.30240353 2.32499744 
H 1.66447703 -1.90499072 1.06853917 
H 1.74137748 -0.87459824 -0.35794902 
H -0.76772483 -2.16244432 0.54590270 
H -1.57730306 1.43861905 1.27077510 
H -1.33042050 1.25597329 3.00147544 
422 
 
H -2.49926391 0.22529624 2.16776844 
H -0.20713748 -0.73590927 3.97757883 
H 0.38216337 -2.04522761 2.95518437 
H -1.35452540 -1.80410888 3.15943719 
O 0.67086544 -0.68702501 -2.18500297 
O 0.95030600 1.02522316 -1.73132977 
O -0.57817185 -0.70851846 -1.96619563 
Vibrational frequencies (in cm-1) 
-710.5  86.0  96.1 159.1 175.1 193.8 203.4 248.2 262.8 291.0 303.3 364.4 384.7 392.9 
417.6 440.1 473.2 495.4 529.2 551.2 641.2 680.4 720.4 809.7 847.9 885.7 920.7 946.3 
988.5 995.7 1005.3 1005.8 1011.9 1018.3 1037.9 1058.4 1076.8 1087.4 1093.0 1120.6 
1141.0 1187.0 1194.5 1200.6 1224.5 1249.2 1258.5 1264.3 1274.1 1276.7 1286.4 1292.6 
1299.5 1301.8 1312.6 1318.0 1321.4 1329.1 1365.2 1378.8 1395.3 1404.9 1405.4 1412.4 
1487.1 2655.6 2655.7 2665.2 2671.4 2672.1 2675.9 2677.4 2678.7 2681.0 2725.0 2738.3 
2745.5 2761.9 2772.0 2781.2 2782.9  
 
 
name= TS94 
energy (in kcal/mol)= 20.683418 
ZPE (in kcal/mol)= 140.92 
G (in kcal/mol)= 117.051 
Geometry 
C -2.08050362 -0.43315702 -1.14965809 
C -0.60736243 -0.31832921 -0.86316212 
C 0.03210342 1.09770458 -0.58024700 
C 0.94637934 1.27953335 0.62791063 
C 1.18443086 -0.07227011 1.31869762 
C 1.44262662 -1.03981748 0.16967600 
C -0.05392257 -1.35213898 0.10829242 
C -0.18670720 -0.81755401 1.60184677 
C -1.37940445 0.02289033 1.99883919 
C -0.02806991 -1.94986151 2.61274804 
H -2.47851754 0.46650122 -1.63594963 
H -2.66641914 -0.59811718 -0.23649644 
H -2.27703142 -1.27957133 -1.82433108 
H -1.20465827 2.31773790 -1.51709676 
H 0.50981919 2.01296541 1.33368872 
H 1.91468978 1.70342139 0.28864962 
H 1.87580559 -0.00127536 2.15496211 
H 2.02466369 -2.29519427 0.88544246 
H 2.41678997 -2.01645499 0.18087335 
H -0.40056034 -2.36374260 -0.08254266 
H -1.58503709 0.84714513 1.30183469 
H -1.22112135 0.48528132 2.98203029 
H -2.29347424 -0.57967529 2.06054282 
H 0.09996738 -1.55259689 3.62780266 
H 0.83012234 -2.59563487 2.40829993 
H -0.91936982 -2.59007682 2.62491329 
O 0.73291884 0.98543006 -1.84034611 
O -0.84530601 2.17121330 -0.61538761 
O 0.11995552 -0.31679857 -2.12743779 
Vibrational frequencies (in cm-1) 
-1506.0  44.0 106.7 136.7 168.5 175.4 216.9 235.7 244.8 286.3 294.6 309.7 333.3 358.7 
372.1 415.5 421.9 479.1 496.0 518.9 564.0 624.7 658.5 690.8 708.3 737.9 786.3 817.4 
867.5 920.9 954.8 990.7 991.1 995.7 1004.5 1016.8 1038.1 1048.9 1068.9 1075.2 1096.5 
1117.2 1138.4 1150.6 1176.5 1193.7 1213.8 1241.3 1243.9 1264.4 1279.0 1284.5 1286.5 
1290.4 1296.3 1299.8 1300.7 1306.2 1312.7 1320.8 1362.1 1379.9 1394.2 1400.8 1403.0 
1419.0 2662.3 2663.0 2671.1 2672.6 2673.6 2674.4 2679.2 2738.2 2754.5 2758.2 2777.9 
2780.2 2781.4 2798.9 4141.0  
 
 
name= TS95 
energy (in kcal/mol)= 17.967227 
ZPE (in kcal/mol)= 144.085 
G (in kcal/mol)= 120.702 
423 
 
Geometry 
C -2.22391801 -0.03224892 -0.42087664 
C -0.79743139 -0.46110853 -0.68808901 
C 0.19200494 1.24002008 -0.49229418 
C 1.52169873 0.99072939 0.15313663 
C 1.64960329 -0.33605314 0.90392223 
C 1.36898890 -1.50242011 -0.08818162 
C -0.13381427 -1.38390791 0.32076351 
C 0.33388163 -0.73174184 1.67428433 
C -0.47701533 0.35069150 2.35430264 
C 0.61588060 -1.81989063 2.71653653 
H -2.89947100 -0.88383942 -0.59491989 
H -2.54164899 0.76031831 -1.10918445 
H -2.38631818 0.30556754 0.60526525 
H -0.48200646 1.94113003 -0.00283787 
H 1.74669414 1.82428233 0.85329039 
H 2.31686769 1.02462342 -0.62879309 
H 2.57213597 -0.39814122 1.48587015 
H 1.83695070 -2.45163782 0.17489212 
H 1.58816698 -1.30458036 -1.14243437 
H -0.69276231 -2.31936761 0.42327437 
H 0.09313578 0.79647458 3.18057963 
H -1.40138448 -0.06200224 2.78043844 
H -0.76907178 1.17296153 1.69883974 
H 1.15664484 -1.41092826 3.57687704 
H 1.22103640 -2.63928468 2.31365485 
H -0.31711494 -2.25940222 3.08688574 
O 0.60454735 0.53856836 -2.51686480 
O 0.10886032 1.48433146 -1.83495902 
O -0.53555535 -0.74941852 -1.91450991 
Vibrational frequencies (in cm-1) 
-713.7  87.5 109.7 136.6 161.0 182.1 203.4 207.8 251.3 283.3 290.6 341.5 375.2 390.7 
400.2 438.1 506.7 520.1 545.2 569.1 609.5 690.9 710.0 820.4 867.7 891.7 902.0 942.5 
956.0 989.0 996.0 1011.3 1016.1 1030.4 1043.5 1059.8 1075.2 1082.3 1095.0 1103.5 1145.3 
1175.4 1192.6 1205.7 1218.8 1233.3 1246.1 1260.7 1277.2 1282.4 1285.1 1288.3 1293.4 
1297.3 1302.1 1308.2 1312.0 1326.6 1371.8 1380.6 1383.1 1391.2 1406.4 1417.9 1484.9 
2649.5 2669.0 2671.1 2674.5 2675.9 2680.7 2683.0 2684.0 2701.0 2726.2 2739.0 2745.2 
2763.0 2780.9 2782.3 2784.3  
 
 
name= TS96 
energy (in kcal/mol)= 18.347559 
ZPE (in kcal/mol)= 143.866 
G (in kcal/mol)= 120.474 
Geometry 
C -1.68545536 -1.21220443 -1.79433775 
C -1.23322621 -0.47698749 -0.55465740 
C -0.13039290 1.05199903 -0.54993704 
C 1.11102046 0.94343052 0.30324236 
C 1.16490910 -0.34055610 1.12079972 
C 0.93187962 -1.56236416 0.18216732 
C -0.59290146 -1.39065925 0.45588212 
C -0.21803760 -0.66180961 1.80963123 
C -1.08171999 0.47651459 2.30408654 
C -0.05104830 -1.66911882 2.94732154 
H -2.10764755 -0.53847422 -2.55236416 
H -2.48177495 -1.93042135 -1.54241621 
H -0.88125510 -1.79371268 -2.26516626 
H -2.07659657 0.10871458 -0.13549562 
H 1.14631532 1.82739572 0.97993223 
H 2.01504404 1.02656649 -0.33780600 
H 2.03916160 -0.38779215 1.77529196 
H 1.34291612 -2.50032313 0.56758556 
H 1.27198794 -1.47711470 -0.84500957 
H -1.15862258 -2.32211861 0.58602982 
424 
 
H -1.21365821 1.29322950 1.58398051 
H -0.65112482 0.93428825 3.20443866 
H -2.08806375 0.12305197 2.56272350 
H 0.43467964 -1.20596640 3.81430549 
H 0.55625214 -2.53358683 2.65999666 
H -1.02328304 -2.05163018 3.27953136 
O 1.04329125 0.00733286 -2.32938445 
O -0.82151708 2.05199322 -0.61161056 
O 0.02040424 0.47575782 -1.98994193 
Vibrational frequencies (in cm-1) 
-526.0  94.8 122.3 153.6 178.9 191.5 198.5 206.4 257.7 276.7 284.7 320.7 354.2 384.4 
395.5 427.8 457.0 472.2 478.6 518.3 566.6 585.6 627.7 716.8 807.0 881.9 908.9 926.6 
950.5 987.6 1006.4 1014.4 1017.7 1031.0 1052.5 1068.9 1083.5 1094.2 1112.1 1146.7 
1169.7 1186.1 1198.2 1216.0 1228.4 1257.6 1261.8 1276.4 1285.8 1287.3 1292.1 1295.9 
1298.4 1299.8 1302.1 1309.0 1321.9 1324.9 1351.7 1370.0 1389.5 1398.1 1408.1 1422.6 
1758.0 2651.2 2656.7 2664.3 2665.2 2675.8 2676.7 2680.0 2681.8 2690.6 2731.4 2732.3 
2744.3 2773.7 2775.3 2781.7 2785.0  
 
 
name= TS97 
energy (in kcal/mol)= 20.872495 
ZPE (in kcal/mol)= 141.41 
G (in kcal/mol)= 114.517 
Geometry 
C -1.59253663 -1.55995721 -2.25809230 
C -0.34883459 -1.01369314 -1.63993794 
C -0.72051762 0.66732405 -0.68821233 
C -0.89772406 0.30981386 0.77847137 
C 0.39633296 0.23726843 1.51677578 
C -0.06003117 -2.86513113 -0.02774130 
C 0.40738430 -1.78570451 -0.65962273 
C 0.58849799 -0.48283707 2.62955318 
C 1.91110918 -0.49894038 3.32368741 
C -0.47875665 -1.32005732 3.25521202 
H -1.97613404 -0.92161564 -3.06837227 
H -2.39689360 -1.65070592 -1.51201082 
H -1.43259244 -2.56355522 -2.68211554 
H -1.64527875 0.89959757 -1.23116707 
H -1.47670795 -0.63046484 0.87765746 
H -1.53152568 1.09879595 1.24816956 
H 1.19664284 0.84212975 1.08369478 
H 0.52919036 -3.42767004 0.68218150 
H -1.05049442 -3.26888728 -0.16156685 
H 1.42001277 -1.40423484 -0.46561545 
H 2.66752938 0.10692299 2.80629976 
H 2.30904681 -1.52047161 3.39604097 
H 1.82582796 -0.10417359 4.34592270 
H -0.15260545 -1.79280240 4.18968238 
H -0.79487736 -2.12701603 2.57745988 
H -1.36958530 -0.72163371 3.49162543 
O 1.30742010 0.34451692 -2.09065200 
O 0.30149915 1.37554895 -1.01042891 
O 0.36214562 -0.32917279 -2.60828710 
Vibrational frequencies (in cm-1) 
-703.8  42.9  47.9  53.7  85.2  99.2 113.1 140.6 147.6 183.9 205.4 232.5 236.5 258.3 
304.4 324.2 365.0 400.9 469.9 475.6 489.9 520.2 584.2 629.6 650.3 687.0 837.4 867.0 
951.9 971.7 979.5 996.4 1000.8 1008.4 1023.9 1048.9 1059.3 1083.4 1086.8 1094.0 1110.1 
1119.1 1180.0 1214.1 1271.9 1273.4 1276.3 1279.5 1281.7 1283.6 1289.4 1292.5 1296.9 
1305.4 1338.1 1367.6 1378.7 1380.0 1396.1 1399.8 1418.9 1429.1 1497.7 1839.2 1872.7 
2652.1 2662.0 2664.1 2667.0 2668.0 2673.2 2674.2 2677.5 2707.9 2724.8 2734.9 2745.6 
2774.9 2777.7 2779.8 2784.6  
 
 
name= TS98 
energy (in kcal/mol)= 23.638269 
425 
 
ZPE (in kcal/mol)= 138.81 
G (in kcal/mol)= 111.091 
Geometry 
C -0.46898785 -0.51617570 -2.09190923 
C 0.85201492 -1.16265015 -1.87651625 
C -1.35779168 0.59345769 1.21949623 
C 0.03514816 0.62788974 1.14706436 
C 0.87158979 -0.56035459 1.36848550 
C 0.55010493 -1.79771117 0.50574030 
C 1.32540641 -1.73885389 -0.76660787 
C 0.53070793 -0.77008619 2.86141666 
C 1.37358111 -0.04300293 3.83634520 
C -0.51594657 -1.53331823 3.14299453 
H -1.28213267 -1.25830898 -2.07309100 
H -0.53596446 0.03096826 -3.04149971 
H -0.67656406 0.20322636 -1.27372341 
H -1.93458656 1.50721373 1.01716371 
H 0.53660566 1.55049420 0.93134650 
H 3.38184172 -0.85577165 -2.84781107 
H 1.96001427 -0.33249118 1.26652291 
H -0.54634812 -1.83465315 0.31072202 
H 0.79201142 -2.72743302 1.05421431 
H 2.31033593 -2.19363391 -0.73872779 
H 0.97976891 -0.03122924 4.85863821 
H 1.50112281 1.01426537 3.53101114 
H 2.38987965 -0.47247744 3.87604256 
H -1.27591545 -2.08409560 2.63166758 
H -1.32303946 -1.00132978 4.40001465 
H -0.85389491 -1.63674766 4.64027355 
O 2.82218408 -1.66253190 -2.95928405 
O -2.01634839 -0.40843292 1.55321388 
O 1.53695728 -1.05529937 -3.06533477 
Vibrational frequencies (in cm-1) 
-1002.1  25.3  54.3  74.7  80.8  93.4 111.3 117.3 137.8 169.3 185.8 189.6 211.8 239.1 
265.0 295.0 333.4 359.9 398.7 414.7 468.0 472.2 490.9 497.8 529.4 616.5 675.9 753.2 
764.6 790.7 878.4 903.9 937.2 967.5 991.0 1024.6 1036.5 1039.2 1049.2 1052.8 1063.7 
1088.9 1115.2 1137.9 1181.0 1226.5 1242.6 1255.4 1260.0 1271.0 1273.5 1285.3 1290.9 
1307.5 1315.8 1340.7 1346.5 1360.7 1367.6 1379.4 1389.2 1393.0 1516.0 1696.8 1783.8 
1892.4 2639.5 2648.7 2651.3 2668.0 2672.3 2675.9 2694.0 2704.4 2735.8 2765.8 2770.2 
2771.5 2798.1 2870.7 4555.0  
 
 
name= TS99 
energy (in kcal/mol)= 24.000168 
ZPE (in kcal/mol)= 138.896 
G (in kcal/mol)= 111.569 
Geometry 
C -2.17483098 -0.86736767 -2.91556368 
C -1.26638318 -1.09880755 -1.75346657 
C -0.00911086 1.85282051 -0.34763049 
C 1.03603600 0.89653269 0.16096888 
C 0.52802062 -0.24723004 0.99587448 
C -0.68455720 -1.09731566 0.67026280 
C -1.57147380 -0.85530867 -0.47396310 
C -0.71175181 -0.18880008 1.91372014 
C -1.56538343 1.05390544 1.94986368 
C -0.69380788 -0.89879435 3.17248067 
H -2.56587619 0.16134576 -2.91879813 
H -3.03549877 -1.55300410 -2.88547081 
H -1.67345791 -1.02267454 -3.88412921 
H -0.84339437 1.44075333 -0.92767097 
H 1.79958761 1.46236724 0.74220686 
H 1.57905330 0.48009457 -0.72263752 
H 1.38564749 -0.80646399 1.40629786 
H -0.58294050 -2.18078932 0.86479437 
426 
 
H 1.09205018 -2.79186198 -1.55579823 
H -2.56664776 -0.49222061 -0.20789628 
H -0.97103300 1.94224878 2.20102129 
H -2.35995296 0.95509608 2.70592266 
H -2.07408585 1.25520301 1.00051698 
H 0.30162748 0.07175523 4.10116017 
H -0.11382874 -1.77161318 3.33870289 
H -0.47024409 0.09260056 4.35776009 
O 0.82592186 -1.89386519 -1.23623814 
O 0.08325915 3.04176905 -0.16006443 
O -0.09260526 -1.56642624 -2.28106384 
Vibrational frequencies (in cm-1) 
-982.3  47.7  61.5  74.5  84.7  87.8 102.4 122.6 140.4 144.2 152.7 189.6 207.6 231.9 
268.9 310.5 326.7 333.8 401.5 454.6 459.9 494.4 535.9 554.7 587.8 632.1 688.5 753.9 
791.7 831.6 866.1 898.3 958.0 973.9 981.4 1016.6 1039.0 1050.0 1060.7 1065.9 1070.5 
1077.8 1102.2 1116.5 1146.4 1184.7 1240.3 1241.5 1266.3 1271.4 1271.8 1282.6 1292.8 
1302.4 1305.9 1316.6 1350.8 1356.7 1378.2 1382.1 1400.4 1410.2 1427.7 1492.1 1832.2 
1896.6 2644.6 2658.6 2664.2 2665.3 2667.1 2672.0 2723.2 2725.5 2729.5 2738.5 2750.6 
2774.5 2776.8 2872.0 4696.9  
 
 
name= TS100 
energy (in kcal/mol)= 23.38454 
ZPE (in kcal/mol)= 139.564 
G (in kcal/mol)= 112.498 
Geometry 
C -0.38566229 -2.97946764 -2.48430610 
C -0.17253306 -2.28083147 -1.17363053 
C -0.59529935 1.70119112 -0.58107580 
C 0.68691445 0.98425684 -0.48505642 
C 0.69432576 -0.04546346 0.61532686 
C -0.88349190 -0.92126396 0.68524483 
C -1.14695418 -1.44771119 -0.61278372 
C 1.15753114 0.24856061 1.87694044 
C 1.58678541 1.59800671 2.29246861 
C 1.27593148 -0.81022593 2.91165247 
H -1.14925922 -3.76146293 -2.38099760 
H 0.53965814 -3.46198504 -2.83003724 
H -0.71951686 -2.28517189 -3.26281353 
H -1.47263005 1.24178047 -1.02696564 
H 1.52472576 1.71504692 -0.35291004 
H 0.89759034 0.46900695 -1.45791946 
H 1.16567621 -1.11725978 0.16827102 
H -1.56180317 -0.14983148 1.05901032 
H -0.65641493 -1.66527052 1.46149797 
H -2.02595592 -1.17029277 -1.15717687 
H 2.51901455 1.90479299 1.78312511 
H 1.75663688 1.70754408 3.37061347 
H 0.85361052 2.38390241 1.99839837 
H 2.22922567 -0.74428589 3.46171538 
H 1.22459824 -1.83418564 2.50164313 
H 0.47340831 -0.72379108 3.66423187 
O 0.13657743 3.54302946 0.37662351 
O -0.81257505 2.90817147 -0.17643317 
O 0.94614339 -2.41166248 -0.61107806 
Vibrational frequencies (in cm-1) 
-922.2  32.9  50.2  76.5  81.0  84.1 107.9 132.2 164.6 168.5 192.2 208.5 228.2 288.9 
291.1 338.4 361.0 413.7 436.9 490.3 510.8 590.1 620.7 651.5 707.2 807.1 838.7 849.1 
915.0 946.3 961.5 989.6 1014.6 1022.7 1027.0 1033.1 1050.9 1067.5 1101.3 1121.2 1135.8 
1164.3 1198.1 1206.4 1215.7 1226.8 1243.7 1256.3 1261.5 1264.2 1274.6 1283.7 1289.3 
1305.7 1342.6 1347.3 1351.7 1378.5 1381.8 1385.8 1417.9 1517.9 1588.1 1607.1 1687.7 
1834.1 2598.2 2631.9 2648.2 2653.6 2662.3 2670.6 2677.8 2682.5 2696.6 2714.8 2732.3 
2762.4 2767.1 2783.0 2805.4  
 
 
427 
 
name= TS101 
energy (in kcal/mol)= 24.000947 
ZPE (in kcal/mol)= 138.984 
G (in kcal/mol)= 112.07 
Geometry 
C -5.47542585 1.68285144 0.36219658 
C -4.56128280 0.52097972 0.17340803 
C -4.20208825 -0.31919558 1.39753982 
C -2.83666913 0.09207533 1.94743484 
C -1.71355713 -0.38703673 1.05255191 
C -1.15699733 -1.77914130 1.34059787 
C 0.08360193 -1.35973532 1.63775176 
C -0.22839219 0.13891682 1.44115473 
C -0.30362184 0.98445327 2.61935881 
C 0.50368255 0.76358007 0.27036540 
H -5.01804255 2.44480885 1.01284664 
H -6.41622394 1.38181298 0.85025553 
H -5.72722820 2.16358397 -0.59326546 
H -4.22864398 -1.40942984 1.13688978 
H -2.71641626 -0.30722867 2.97472024 
H -2.77844682 1.19947385 2.05823287 
H -1.93420825 -0.20815395 -0.01603554 
H -1.65977038 -2.70855756 1.28681447 
H -4.84765008 0.79922246 3.87235140 
H 0.99953520 -1.80763839 1.90953937 
H 0.86824460 2.03102267 2.66964284 
H 1.30133962 1.38411403 2.89960990 
H -0.42032685 0.57474852 3.59426379 
H 1.57863303 0.84876204 0.45677117 
H 0.10955049 1.76655133 0.05459580 
H 0.38482159 0.16664290 -0.64439210 
O -5.21221167 1.02340650 2.98151800 
O -5.20656347 -0.27162805 2.38793946 
O -4.09773429 0.22833422 -0.90092617 
Vibrational frequencies (in cm-1) 
-951.7  33.3  38.7  62.2  91.4 132.8 133.7 169.0 182.5 191.5 197.3 219.6 232.9 267.8 
294.7 303.8 342.3 360.6 382.3 430.1 488.5 533.5 545.0 594.5 609.5 693.5 748.3 782.0 
835.1 860.9 879.2 915.5 934.2 972.7 979.7 1023.6 1036.0 1049.0 1056.5 1063.9 1067.8 
1097.0 1115.0 1122.1 1132.3 1156.5 1178.0 1214.5 1230.8 1238.1 1250.3 1264.0 1272.2 
1278.3 1284.5 1293.1 1297.0 1305.1 1325.9 1349.1 1359.9 1374.9 1381.1 1416.1 1778.1 
1847.6 2647.9 2659.8 2670.5 2671.6 2674.9 2679.4 2702.8 2717.7 2738.3 2777.2 2779.9 
2798.1 2812.1 2865.8 4727.5  
 
 
name= TS102 
energy (in kcal/mol)= 21.884371 
ZPE (in kcal/mol)= 141.381 
G (in kcal/mol)= 114.298 
Geometry 
C -2.01350231 -0.96052574 -1.73861448 
C -0.52133849 -0.88527468 -1.46959081 
C -0.38708872 0.73718203 -0.40292347 
C 0.91108906 0.65984884 0.33315893 
C 0.72459545 0.13108783 1.71711621 
C 1.12737187 -2.57564271 -0.74748058 
C -0.01184152 -1.91860564 -0.53002439 
C 0.18911432 0.82045794 2.73333530 
C -0.30429314 2.22435939 2.62550011 
C 0.03635006 0.20452304 4.08642021 
H -2.35004538 -0.11579585 -2.35254669 
H -2.61085438 -0.98933773 -0.82424758 
H -2.23999240 -1.87147555 -2.31193520 
H -1.30762402 0.85132865 0.15963791 
H 1.37841531 1.67403903 0.35376186 
H 1.65510505 0.04471959 -0.23002082 
428 
 
H 1.06444700 -0.89481287 1.85308176 
H 1.50808722 -3.34627820 -0.09620449 
H 1.76210114 -2.38692704 -1.60509046 
H -0.64699937 -2.11287183 0.33187627 
H -0.11671189 2.79582176 3.54538334 
H -1.38970085 2.24608397 2.45029020 
H 0.17129300 2.78031636 1.80625442 
H 0.26042507 -0.87037678 4.09370602 
H -0.98645232 0.32367685 4.46966519 
H 0.71338974 0.67803052 4.81255106 
O 0.54995019 1.22529921 -2.30022577 
O -0.43849887 1.49836630 -1.53996049 
O 0.21805151 -0.55817892 -2.47061523 
Vibrational frequencies (in cm-1) 
-702.7  29.8  53.0  60.5  81.3  97.7 101.8 110.1 163.6 182.4 216.8 218.8 260.3 293.4 
310.0 351.3 370.1 409.1 423.6 483.1 509.2 528.9 565.1 615.1 685.8 732.5 881.3 886.6 
910.6 945.2 980.1 988.5 1001.8 1017.9 1032.2 1049.0 1057.9 1079.3 1085.3 1097.9 1114.6 
1133.2 1162.8 1201.3 1235.1 1240.0 1275.1 1277.5 1282.8 1283.4 1287.0 1288.5 1289.9 
1296.0 1316.9 1331.2 1368.7 1380.1 1383.7 1392.6 1400.2 1414.9 1509.9 1838.1 1874.3 
2630.5 2669.3 2670.2 2670.4 2673.1 2675.5 2684.5 2705.9 2710.4 2728.8 2753.6 2759.4 
2778.4 2779.5 2780.9 2782.4  
 
 
name= TS103 
energy (in kcal/mol)= 23.563591 
ZPE (in kcal/mol)= 139.726 
G (in kcal/mol)= 112.69 
Geometry 
C -2.36040127 -2.00190110 -0.73664793 
C -1.01993544 -1.41311635 -0.79194098 
C 1.33063280 2.50885940 -0.41908725 
C 1.31884862 1.68477435 0.69630016 
C 1.10681041 0.35821392 1.15724757 
C 1.31176379 -0.81268509 0.14280081 
C -0.13687266 -1.30888813 0.38205896 
C -0.41728501 -0.06985147 1.32226811 
C -1.41700385 0.93107660 0.78345816 
C -0.76190548 -0.47073126 2.74421872 
H -3.09053797 -1.36175593 -1.27654000 
H -2.73449720 -2.17143130 0.27938649 
H -2.38900789 -2.96628771 -1.28110902 
H 0.47916682 2.39340109 -1.11993587 
H 2.44445139 2.49317243 1.76338860 
H 2.95900694 2.09281423 1.31183312 
H 1.65227182 0.16393097 2.10781236 
H 2.08532988 -1.52975792 0.43034542 
H 1.54087137 -0.48276889 -0.87428408 
H -0.15823193 -2.26396271 0.94945019 
H -1.25915141 1.16177413 -0.27724519 
H -1.35421748 1.88294187 1.33192890 
H -2.44748755 0.56606214 0.87994949 
H -0.05463094 -1.19582999 3.16221766 
H -1.76033667 -0.92272668 2.80185825 
H -0.76621807 0.40232718 3.41120324 
O -1.25454731 -0.99319258 -2.93334071 
O 2.16053894 3.38891312 -0.61428161 
O -0.52329884 -0.93848760 -1.90203666 
Vibrational frequencies (in cm-1) 
-566.9  28.4  37.1  65.5  93.8 106.9 119.2 162.5 184.3 193.6 219.0 223.0 272.8 284.4 
289.5 321.3 359.7 378.9 422.8 428.6 431.7 480.7 534.4 583.6 665.6 684.0 724.7 800.6 
831.9 877.7 912.5 918.1 937.8 996.9 1004.5 1013.8 1016.4 1033.2 1044.5 1069.5 1086.8 
1111.0 1119.2 1136.7 1141.5 1199.7 1230.9 1246.5 1261.0 1262.5 1278.8 1279.7 1282.4 
1285.5 1294.8 1295.6 1301.1 1341.7 1349.5 1384.2 1399.7 1402.3 1445.8 1593.3 1631.9 
1773.3 2634.5 2635.2 2667.3 2671.0 2673.6 2674.8 2676.7 2679.1 2707.1 2715.5 2762.6 
2769.3 2779.2 2782.2 5022.9  
429 
 
 
 
name= TS104 
energy (in kcal/mol)= 27.967398 
ZPE (in kcal/mol)= 136.545 
G (in kcal/mol)= 108.62 
Geometry 
C -2.12396915 -0.99591286 -1.44945145 
C -0.90103131 -0.29199527 -0.90309838 
C 0.61974544 1.33715820 -1.67488449 
C 0.64408819 2.61135150 -1.28875276 
C 0.51642284 -0.56506514 2.25786852 
C 1.43006298 -0.42650019 1.07615687 
C 1.10285744 -1.41113069 -0.01320979 
C -0.65361832 0.25810257 2.27147885 
C -0.71523395 1.11180993 3.37005503 
C 0.27738309 -1.97875004 2.72877780 
H -2.89878374 -0.27161132 -1.73796808 
H -2.54926385 -1.67800274 -0.70209462 
H -1.87867131 -1.58954074 -2.34243151 
H -1.03614862 0.23941195 0.06119510 
H -0.24527952 3.16942681 -1.05567883 
H 1.55301190 3.18347283 -1.21373648 
H 1.11535771 0.02515101 3.51038539 
H 2.48014744 -0.62359490 1.39080595 
H 1.44951058 0.61403827 0.69064720 
H 1.56522610 -0.25242356 -2.31813154 
H -1.61071442 1.16467129 3.97140225 
H -0.27765767 2.10168698 3.25714650 
H 0.53667777 0.58266510 4.03236695 
H -0.32655049 -2.02198972 3.64408635 
H 1.22473964 -2.49792221 2.92931267 
H -0.25186496 -2.56953338 1.96451723 
O 1.75403712 0.63565212 -1.91339633 
O -0.51873547 0.62403218 -1.92093806 
O 0.13126293 -1.29168395 -0.80624371 
Vibrational frequencies (in cm-1) 
-2402.8  25.3  34.4  49.9  69.7  78.1  92.2 112.7 153.3 164.6 182.5 188.4 277.6 304.5 
338.8 341.0 375.5 395.6 414.3 428.6 482.6 486.8 542.7 589.2 595.6 676.3 716.2 752.9 
864.5 877.8 907.3 917.0 949.9 971.7 981.3 1012.2 1024.8 1043.4 1055.4 1084.7 1097.4 
1104.9 1144.0 1160.5 1175.6 1218.5 1226.9 1239.2 1250.9 1253.9 1270.7 1274.0 1278.9 
1282.8 1288.2 1293.6 1312.5 1353.4 1363.2 1379.6 1383.3 1404.7 1455.3 1550.3 1723.8 
1890.8 2582.5 2623.8 2652.3 2661.5 2672.8 2674.0 2676.3 2688.5 2733.1 2736.6 2757.5 
2765.1 2775.9 2779.0 2799.9  
 
 
name= TS105 
energy (in kcal/mol)= 23.782541 
ZPE (in kcal/mol)= 140.816 
G (in kcal/mol)= 116.125 
Geometry 
C -2.00638267 0.31885077 -0.39288816 
C -0.75526762 -0.48964844 -0.69478726 
C 0.41065589 0.43682382 -1.40375496 
C 0.97744233 1.36363069 -0.32857954 
C 1.60683294 0.82092169 0.73239986 
C 1.65283554 -0.62199628 0.81436143 
C -0.17854325 -1.26702013 0.45762881 
C -0.22857045 -0.97482945 1.81597125 
C -0.72386697 0.29616250 2.39997343 
C 0.03893132 -2.04418586 2.82318422 
H -2.55846862 0.48064412 -1.33593989 
H -1.78966674 1.30309531 0.02572800 
H -2.69022743 -0.21417712 0.27419140 
H -0.10321138 1.01046689 -2.20724571 
430 
 
H 0.87853065 2.42908685 -0.48831910 
H 0.21953325 -1.21957379 -2.86028186 
H 2.06969370 1.40113795 1.52121356 
H 2.12638795 -1.11430606 1.65304724 
H 1.92425275 -1.10117626 -0.18812955 
H 0.03045961 -2.31406381 0.15099846 
H -1.79679779 0.21772100 2.65329635 
H -0.63786607 1.15851043 1.71262440 
H -0.19735512 0.57924088 3.32406652 
H 0.74154560 -1.72515738 3.60881861 
H 0.42974806 -2.97865450 2.39404399 
H -0.89645220 -2.31419186 3.34878387 
O -0.79901828 -1.28497119 -2.92949202 
O 1.32846058 -0.37592696 -1.84974890 
O -1.15659029 -1.53259730 -1.58496554 
Vibrational frequencies (in cm-1) 
-175.8  60.9 106.2 131.0 155.5 160.8 182.2 187.3 228.0 230.4 243.6 259.5 311.7 346.7 
361.3 366.8 395.6 418.9 439.7 478.0 517.3 558.8 571.2 650.1 720.5 788.1 851.7 884.1 
902.9 944.4 968.3 982.0 1006.6 1013.3 1015.9 1018.5 1022.5 1045.1 1069.4 1087.8 1125.2 
1162.9 1170.6 1184.8 1203.4 1243.4 1246.0 1253.2 1257.6 1263.2 1265.8 1271.6 1289.5 
1290.8 1299.1 1305.9 1352.9 1366.2 1386.3 1389.3 1398.5 1409.8 1472.0 1657.6 1757.8 
2420.7 2543.0 2633.2 2646.9 2652.3 2656.5 2661.0 2664.2 2681.1 2685.6 2714.8 2751.0 
2764.6 2770.5 2772.3 2778.9  
 
 
name= TS106 
energy (in kcal/mol)= 24.280413 
ZPE (in kcal/mol)= 140.466 
G (in kcal/mol)= 114.755 
Geometry 
C -1.93278969 -0.73680191 -1.99990058 
C -1.02251606 -0.28706665 -0.91610001 
C -1.10110671 0.93266047 -0.32841737 
C -0.21463871 1.42265734 0.76656757 
C 0.46811023 0.25475480 1.51837578 
C 1.04885500 -0.71794796 0.47764874 
C -0.01753301 -1.19642524 -0.42427352 
C -0.51489861 -0.47936138 2.47221064 
C -0.95430360 0.45626184 3.61444479 
C 0.16482178 -1.63177460 3.09909594 
H -2.59974575 0.07024182 -2.34458105 
H -2.58206864 -1.56202694 -1.67026743 
H -1.37425159 -1.08271571 -2.88278838 
H -2.06860029 2.63922013 -0.30525071 
H -0.77238718 2.05513066 1.48615767 
H 0.57049522 2.08367380 0.33610282 
H 1.30566616 0.65728157 2.13772280 
H 1.56889674 -1.56965463 0.98937112 
H 1.85576585 -0.22916991 -0.11023282 
H -1.41983314 -0.77125190 1.88704225 
H -1.65480785 -0.04725633 4.29091051 
H -1.45587655 1.35210041 3.23935785 
H -0.09317963 0.77726629 4.21444915 
H -0.23880345 -2.07582221 3.97895335 
H -0.34478176 -2.94895067 2.19340398 
H 0.43676170 -2.82789912 2.02928514 
O 0.65741673 -3.28117620 -0.26530993 
O -2.05638744 1.77600269 -0.78468143 
O -0.15992226 -2.44481462 -0.78290385 
Vibrational frequencies (in cm-1) 
-865.4  51.7  63.6  73.8  96.0 113.3 149.5 169.5 198.2 211.2 275.3 278.2 308.8 324.2 
342.5 369.8 384.8 399.8 434.7 447.7 475.4 509.3 559.6 603.8 624.3 639.8 746.5 800.0 
827.0 889.1 920.2 934.3 968.3 975.2 1003.3 1038.5 1059.9 1066.2 1092.4 1094.1 1106.2 
1115.7 1149.4 1167.2 1186.5 1216.1 1229.8 1241.1 1266.8 1276.1 1280.2 1282.4 1290.2 
1294.4 1299.2 1302.2 1312.2 1318.7 1332.3 1350.0 1389.6 1396.7 1399.7 1498.3 1578.9 
431 
 
1823.6 2620.6 2649.2 2665.0 2667.8 2670.2 2674.6 2688.4 2704.1 2706.9 2722.7 2730.3 
2774.9 2778.7 2786.0 4794.6  
 
 
name= TS107 
energy (in kcal/mol)= 25.589257 
ZPE (in kcal/mol)= 139.312 
G (in kcal/mol)= 112.772 
Geometry 
C 0.86303583 2.72116224 -1.33184507 
C 1.91103972 1.65735110 -1.43620757 
C 2.85030164 1.48578155 -0.24684820 
C 2.10710211 1.22067613 1.06724949 
C 1.38859652 -0.11231519 1.06139796 
C 0.07491897 -0.20531008 0.28879340 
C -0.68702843 -0.47450635 1.36048628 
C 0.47620566 -0.42476924 2.37317063 
C 0.33836848 0.69317726 3.38576600 
C 0.96769569 -1.66914278 2.93476317 
H 0.47027009 2.99165869 -2.32507999 
H 1.23475762 3.63747425 -0.85941314 
H 0.00413357 2.36606085 -0.74020746 
H 3.50557895 2.38529837 -0.16636768 
H 1.40616292 2.05303221 1.27237133 
H 2.83847080 1.22655998 1.90712584 
H 2.08673856 -0.94205206 0.83987152 
H -0.07620375 -0.11437494 -0.75647213 
H 3.99491576 0.30649682 -2.26288135 
H -1.70834034 -0.66709216 1.54564326 
H 0.06057797 1.64382458 2.91625405 
H 1.28244603 0.84580843 3.92735754 
H -0.43682143 0.46986305 4.12710482 
H 0.47847458 -1.88650867 4.41440316 
H 0.88137546 -2.59526831 2.41972037 
H -0.22024212 -2.07778378 4.04881894 
O 4.55660531 0.59223027 -1.49334744 
O 3.66317730 0.33185589 -0.42174757 
O 2.03602006 0.98219824 -2.42777161 
Vibrational frequencies (in cm-1) 
-963.1  25.2  56.3  67.8 110.4 118.7 131.8 171.6 174.5 191.1 205.8 248.8 265.3 292.5 
314.5 346.7 363.9 408.6 427.4 437.8 496.9 522.6 545.3 591.7 609.7 668.3 742.1 766.1 
833.7 848.1 880.7 911.6 923.4 971.5 1004.4 1020.2 1038.3 1038.9 1054.9 1056.1 1069.7 
1097.0 1117.9 1131.9 1143.9 1164.4 1201.6 1214.5 1226.0 1228.8 1246.1 1258.0 1268.4 
1276.6 1286.6 1296.5 1299.3 1309.5 1327.3 1360.5 1364.0 1378.2 1379.7 1411.8 1781.0 
1844.7 2654.9 2659.3 2671.1 2675.1 2676.0 2677.0 2706.4 2720.2 2736.7 2777.8 2780.5 
2789.3 2808.5 2817.6 4732.5  
 
 
name= TS108 
energy (in kcal/mol)= 24.082361 
ZPE (in kcal/mol)= 140.911 
G (in kcal/mol)= 116.076 
Geometry 
C -0.01878114 -0.10849092 0.13628422 
C 1.50475363 0.08694271 0.13969494 
C 2.81081442 2.14968259 -0.13575935 
C 3.80472548 2.03207862 0.75700313 
C 3.94056096 1.01692402 1.76565410 
C 3.71467189 -0.39492295 1.32662819 
C 2.17608111 -0.37308050 1.43548707 
C 2.00340454 0.57498718 2.65484371 
C 0.95317423 1.65021123 2.61193602 
C 1.93532277 -0.22636853 3.94264948 
H -0.42099977 -0.20122326 1.15030699 
H -0.30169869 -1.01285941 -0.42264982 
432 
 
H -0.52019467 0.74166413 -0.35043540 
H 2.70309182 2.95986095 -0.86258868 
H 4.61698535 2.76638307 0.76470445 
H 2.80915755 0.28242765 -2.22272704 
H 4.17143245 -1.12621523 2.01485622 
H 4.11082550 -0.64502322 0.33332902 
H 1.77620802 -1.38784463 1.66397811 
H 1.02164437 2.30822641 3.48946696 
H -0.06243026 1.23344127 2.60865301 
H 1.95012543 0.42209908 4.82723130 
H 2.78028381 -0.92050410 4.03772205 
H 1.01299628 -0.81956214 3.99112711 
O 3.12993438 -0.30713369 -1.49315315 
O 1.67062324 1.43641905 -0.26018077 
O 1.88913573 -0.73629101 -0.96618313 
H 1.03972219 2.29766065 1.72992165 
H 3.22100193 1.23898389 2.87524294 
Vibrational frequencies (in cm-1) 
-1391.5  43.0  73.3 104.4 117.8 166.0 181.0 186.0 193.8 249.8 255.2 291.1 307.4 312.6 
352.5 370.2 392.9 413.1 460.6 488.6 526.3 603.7 661.7 698.4 790.8 804.9 831.0 910.3 
936.8 959.0 961.5 976.9 993.3 1009.0 1020.2 1035.0 1062.8 1077.8 1099.3 1116.1 1140.9 
1146.5 1170.6 1180.2 1215.9 1238.2 1245.4 1270.0 1275.0 1277.4 1286.1 1293.0 1294.7 
1300.4 1303.3 1312.4 1324.2 1348.2 1357.0 1362.9 1399.2 1402.0 1410.3 1430.0 1800.6 
1942.8 2660.1 2666.5 2668.5 2669.8 2673.1 2675.1 2676.5 2699.5 2713.3 2750.2 2762.7 
2770.9 2778.0 2779.6 2863.1  
 
 
name= TS109 
energy (in kcal/mol)= 23.917007 
ZPE (in kcal/mol)= 141.327 
G (in kcal/mol)= 113.96 
Geometry 
C -1.73423190 -0.97906371 -2.74524914 
C -0.56297678 -0.94097438 -1.77522216 
C -0.99033283 0.62048806 -0.71361120 
C -0.44255711 0.45842778 0.66594226 
C 1.01109838 0.13645506 0.77523588 
C 0.51147777 -2.75015828 -0.48429626 
C -0.57646722 -2.03259100 -0.76376943 
C 1.65612188 0.05951974 1.94686249 
C 3.10898490 -0.27780591 2.00976781 
C 0.98562495 0.29109626 3.26114738 
H -1.63075978 -1.85128744 -3.40758971 
H -1.74209953 -0.09590279 -3.39514947 
H -2.70191697 -1.05853902 -2.24566744 
H -2.06787333 0.77440090 -0.78596375 
H -1.02578593 -0.32449494 1.20991041 
H -0.64845994 1.40552887 1.22734599 
H 1.52770983 -0.05970771 -0.16625585 
H 0.52809657 -3.56126409 0.22652345 
H 1.47331644 -2.56697489 -0.94877752 
H -1.53952852 -2.22247999 -0.29672744 
H 3.55655798 -0.40443819 1.01356469 
H 3.27367149 -1.21535664 2.55946548 
H 3.67934068 0.51073423 2.52058636 
H 1.67157420 0.17926940 4.11036225 
H 0.16185889 -0.41997918 3.41814191 
H 0.56257234 1.30377669 3.32260364 
O 0.81354474 1.16890758 -1.82734181 
O -0.40226699 1.44511674 -1.63661505 
O 0.56682690 -0.59626810 -2.28304656 
Vibrational frequencies (in cm-1) 
-694.5  15.0  56.5  67.5  72.2  90.8 114.6 133.8 155.6 181.7 207.8 236.5 246.7 269.8 
281.1 332.5 369.8 418.7 435.9 481.5 495.7 510.6 557.0 611.4 679.5 766.8 834.6 886.1 
951.8 960.4 978.8 985.3 1003.6 1015.8 1024.9 1035.7 1061.2 1078.3 1088.2 1096.5 1099.4 
433 
 
1114.9 1172.9 1199.2 1230.3 1259.4 1273.8 1279.4 1282.6 1283.6 1288.4 1290.9 1291.8 
1297.1 1315.9 1356.1 1380.3 1381.9 1392.1 1399.6 1410.2 1424.7 1510.1 1837.8 1868.9 
2636.1 2670.0 2670.5 2671.3 2673.7 2676.1 2686.0 2704.3 2710.3 2712.6 2737.7 2761.8 
2777.6 2778.7 2779.6 2782.7  
 
 
name= TS110 
energy (in kcal/mol)= 24.514034 
ZPE (in kcal/mol)= 140.975 
G (in kcal/mol)= 116.987 
Geometry 
C -1.86110419 -0.60704410 -0.92741471 
C -0.63122217 -0.19787412 -0.22200557 
C -0.02858235 1.01966890 -0.35019105 
C 1.23038274 1.30394312 0.32255841 
C 1.62679022 0.23344515 1.26504862 
C 1.59305698 -1.10839770 0.35803043 
C 0.06797913 -1.15796497 0.69128959 
C 0.39733151 -0.38708940 2.04162602 
C -0.63357689 0.57414687 2.59170757 
C 0.83759961 -1.33409203 3.15084538 
H -2.51238870 0.24053730 -1.18026093 
H -2.46311731 -1.31948677 -0.34692530 
H -1.58673391 -1.11457143 -1.87483136 
H -0.89580413 1.73161751 -1.93478859 
H 1.53084595 2.33555310 0.48185980 
H 2.31102176 1.12869866 -0.77556790 
H 2.52133102 0.41073027 1.85728245 
H 2.22226032 -1.90611252 0.76365379 
H 2.59711547 0.36811152 -1.03470800 
H -0.38884537 -2.14301115 0.77695556 
H -0.97375194 1.31736501 1.85834644 
H -0.23849378 1.13508509 3.44745095 
H -1.53040196 0.03869556 2.92907179 
H 1.26860968 -0.78230092 3.99514119 
H 1.58733397 -2.06186656 2.82365523 
H -0.01632378 -1.90608148 3.53631094 
O 2.01648880 -1.01939123 -0.99892850 
O -0.51398052 2.06446999 -1.08373126 
O 1.07863632 -0.84058453 -1.86208611 
Vibrational frequencies (in cm-1) 
-1342.5 104.5 119.2 124.1 135.3 144.5 164.2 180.2 203.8 214.1 249.8 289.6 324.3 383.3 
394.9 424.3 464.7 474.2 508.0 548.9 580.0 629.2 675.2 695.9 725.9 785.2 829.2 857.9 
877.6 899.1 954.5 985.6 999.8 1008.6 1011.2 1015.9 1019.3 1043.4 1050.8 1062.9 1107.6 
1127.7 1139.1 1154.2 1178.5 1201.9 1210.1 1252.9 1261.3 1266.6 1274.4 1279.7 1284.4 
1288.2 1293.2 1298.2 1306.6 1315.2 1335.8 1365.5 1388.7 1393.1 1407.1 1417.8 1456.7 
1755.8 2652.9 2662.4 2673.9 2675.1 2675.9 2680.0 2707.6 2731.7 2750.2 2753.7 2772.9 
2780.5 2782.7 2789.9 3605.0  
 
 
name= TS111 
energy (in kcal/mol)= 26.031166 
ZPE (in kcal/mol)= 139.894 
G (in kcal/mol)= 113.056 
Geometry 
C -2.77523061 -1.48694577 -0.55406607 
C -1.36998019 -1.50645311 -1.01803515 
C 1.18449994 2.43119411 -0.26608678 
C 1.38877877 1.34466516 0.56863770 
C 1.26287675 -0.06840362 0.66473341 
C 1.08725316 -0.86055622 -0.66537461 
C -0.20965997 -1.52537960 -0.12543798 
C -0.16293483 -0.59421717 1.14442414 
C -1.20618079 0.50233576 1.21981281 
C -0.09994296 -1.37181741 2.44702863 
434 
 
H -3.45140229 -2.05869261 -1.21014095 
H -3.17330498 -0.45840551 -0.50694302 
H -2.87238820 -1.91467391 0.45705821 
H 0.22073925 2.44062493 -0.81391865 
H 3.11249724 1.66775520 0.96571211 
H 2.68856168 1.88789440 1.59881779 
H 2.06045196 -0.51530081 1.29695635 
H 1.88917915 -1.56048810 -0.91107046 
H 0.94143433 -0.22822176 -1.55057379 
H -0.01727632 -2.58875476 0.16036399 
H -2.16421659 0.13520494 1.60184361 
H -1.38640370 0.97099068 0.24582963 
H -0.87473427 1.30176489 1.90205762 
H 0.11785903 -0.70720506 3.29369870 
H 0.67422859 -2.14781244 2.43555149 
H -1.05302016 -1.86878706 2.66331927 
O -0.15962398 -1.71445135 -2.85749875 
O 1.94145522 3.39123532 -0.35594068 
O -1.29285941 -1.61401641 -2.31725568 
Vibrational frequencies (in cm-1) 
-566.0  24.0  37.4  63.5  88.2 130.2 158.0 185.8 198.9 208.1 231.0 257.8 262.3 280.3 
293.6 315.5 355.1 379.5 414.8 420.3 431.7 493.6 523.3 601.2 659.8 675.1 726.1 793.5 
804.1 876.2 911.5 938.2 943.8 994.1 1001.2 1008.6 1014.1 1023.0 1046.4 1067.4 1085.9 
1111.8 1122.4 1138.2 1151.7 1194.1 1247.6 1257.6 1260.8 1266.3 1280.1 1285.8 1288.8 
1291.6 1297.9 1301.6 1313.9 1327.4 1346.6 1378.7 1400.2 1402.7 1426.6 1588.5 1627.9 
1777.1 2639.5 2653.3 2662.0 2666.0 2671.2 2674.8 2676.4 2680.7 2694.2 2713.7 2761.9 
2770.9 2779.6 2782.3 5021.5  
 
 
name= TS112 
energy (in kcal/mol)= 27.489819 
ZPE (in kcal/mol)= 139.978 
G (in kcal/mol)= 113.218 
Geometry 
C -2.00207375 -1.49166770 -0.28145405 
C -0.66778204 -1.59021138 -0.90209915 
C -0.19709118 2.31496987 -0.21365144 
C 0.95652866 1.72475872 0.29526509 
C 1.64036007 0.46998373 0.28723641 
C 1.51780051 -0.37146207 -1.01593324 
C 0.64937020 -1.43702164 -0.27744370 
C 0.88847493 -0.69048407 1.08257332 
C -0.28919017 -0.26321854 1.92787366 
C 1.87323579 -1.46919925 1.95209360 
H -2.06169817 -2.08873358 0.64378458 
H -2.81148467 -1.84442785 -0.94343463 
H -2.25274267 -0.45007773 -0.01549784 
H -1.14672927 1.79152216 0.01053947 
H 2.11389200 3.00549567 0.24603086 
H 2.14325949 2.76594936 -0.51288520 
H 2.68706481 0.56754697 0.64277783 
H 2.46132087 -0.76742812 -1.40283064 
H 1.02101845 0.13207108 -1.85158629 
H 1.14381282 -2.44048503 -0.28342895 
H -1.03541632 0.31549361 1.37652977 
H 0.04560587 0.38036020 2.75683750 
H -0.79767063 -1.12560197 2.37582700 
H 1.40877780 -2.37256281 2.36540125 
H 2.22189600 -0.86546378 2.79912861 
H 2.76130937 -1.78822372 1.39308509 
O 0.32654115 -2.04845824 -2.81373518 
O -0.23115335 3.39965449 -0.78156946 
O -0.75002870 -1.90081309 -2.17221132 
Vibrational frequencies (in cm-1) 
435 
 
-583.9  25.4  30.3  69.0 102.6 135.1 160.6 168.0 186.4 209.7 219.0 244.1 263.7 290.0 
306.1 329.7 341.4 379.7 431.8 469.5 472.5 499.4 538.9 595.1 664.2 682.3 720.2 800.5 
822.1 910.6 914.2 931.3 951.3 980.7 1004.2 1013.6 1016.9 1018.1 1033.0 1068.6 1083.4 
1104.1 1111.4 1138.1 1142.8 1196.8 1225.8 1258.1 1262.6 1263.6 1278.6 1283.1 1293.7 
1295.2 1302.9 1309.9 1318.9 1335.3 1353.4 1380.1 1401.0 1406.0 1453.6 1559.0 1600.6 
1775.2 2637.3 2649.9 2659.1 2664.8 2672.9 2673.6 2674.8 2677.7 2691.1 2715.6 2762.9 
2768.2 2779.0 2781.5 4974.5  
 
 
name= TS113 
energy (in kcal/mol)= 26.790807 
ZPE (in kcal/mol)= 141.198 
G (in kcal/mol)= 115.506 
Geometry 
C -2.33538586 -0.25693645 -0.78993582 
C -0.93626616 -0.41590929 -0.68020300 
C 2.40317769 0.49616349 -2.11432635 
C 2.94163067 0.78914104 -0.78171150 
C 2.08481766 0.37310349 0.39936518 
C 1.36304626 -0.99704403 0.28895002 
C -0.01880317 -0.31767059 0.46331622 
C 0.69619408 1.08914715 0.59789010 
C 0.29826176 2.11595852 -0.44153747 
C 0.53948797 1.66908794 1.99569744 
H -2.76497537 0.57290736 -1.31592708 
H -3.02250551 -0.68337003 -0.09617163 
H -1.81935661 -0.80566161 -2.19703289 
H 1.52718036 -0.12007472 -2.29708859 
H 3.17764387 1.88584040 -0.71772157 
H 3.95674635 0.31825399 -0.70017966 
H 2.69788841 0.44166037 1.32081909 
H 1.61625495 -1.70335616 1.08482421 
H 1.49454075 -1.52033650 -0.66457818 
H -0.53860067 -0.61474305 1.39578632 
H 0.33218533 1.72219982 -1.46482993 
H 0.96381229 2.98943390 -0.41242089 
H -0.72380698 2.48074729 -0.27198482 
H 1.17234406 2.55612128 2.12888846 
H 0.81432625 0.95231424 2.77801104 
H -0.49634140 1.97716264 2.18658942 
O 3.97332002 1.68337513 -3.07657489 
O 2.94495219 0.95392881 -3.19826554 
O -0.53243320 -0.76177042 -1.85580789 
Vibrational frequencies (in cm-1) 
-1932.9  30.9  49.5  74.7 109.9 146.5 158.4 195.5 205.2 220.5 229.0 268.0 301.9 339.5 
360.0 393.1 426.4 433.7 446.7 552.2 565.8 674.1 724.4 731.5 764.4 815.0 832.8 871.2 
925.5 931.9 986.3 998.6 1006.5 1016.7 1019.7 1039.6 1045.3 1062.5 1081.2 1119.4 1134.1 
1149.7 1168.7 1193.1 1204.6 1212.7 1240.6 1252.7 1264.8 1282.7 1285.3 1287.1 1294.4 
1297.6 1301.4 1307.5 1328.2 1337.5 1357.6 1386.2 1405.4 1407.2 1555.2 1579.3 1592.7 
2119.0 2618.2 2668.0 2670.7 2671.4 2676.0 2676.1 2678.8 2711.3 2717.6 2721.7 2729.7 
2760.9 2779.0 2781.9 2808.2  
 
 
name= TS114 
energy (in kcal/mol)= 29.51342 
ZPE (in kcal/mol)= 139.251 
G (in kcal/mol)= 111.564 
Geometry 
C -2.17541385 -0.09917497 -2.09723934 
C -1.92726385 -1.42295215 -1.68460784 
C -1.51869956 -1.68229730 -0.28759621 
C 2.00960967 1.93069346 -2.04830365 
C 1.63511214 0.79469658 -2.63444222 
C 1.06951298 -0.35638931 -1.89113894 
C -2.25041039 -2.53511772 -2.54076374 
436 
 
C -1.51925920 -3.66155943 -2.67664943 
C -0.29336820 -3.98089506 -1.89322970 
C -1.91505886 -4.69930952 -3.67360568 
H -0.96476813 0.22680173 -2.77731056 
H -2.18823953 0.70223676 -1.35803673 
H -2.82673420 0.09058680 -2.94994607 
H -1.74979411 -2.66865964 0.13647048 
H 2.42734573 2.76693782 -2.58757346 
H 1.93718458 2.11417108 -0.98726971 
H 1.72492132 0.62623995 -3.71250982 
H 0.75616791 -0.13040199 -0.85983770 
H 1.76814294 -1.20971189 -1.87559040 
H -3.11674065 -2.37960742 -3.19083929 
H -0.53274322 -4.54038583 -0.97876675 
H 0.27236938 -3.08006047 -1.61212591 
H 0.41197095 -4.59624899 -2.47488405 
H -2.95909863 -4.60836312 -4.00016167 
H -1.77826304 -5.71935070 -3.29135712 
H -1.29024656 -4.60380777 -4.57954466 
O -0.17186613 -0.79990886 -2.58619225 
O -0.96562054 -0.83874722 0.38210618 
O 0.08419172 -1.42241247 -3.66304951 
Vibrational frequencies (in cm-1) 
-1391.2  29.6  48.2  59.1  74.3 101.6 104.8 122.4 128.3 140.0 152.1 191.3 223.2 235.9 
288.1 335.5 353.6 384.0 405.5 442.9 483.7 530.4 563.3 596.2 632.3 684.3 691.2 900.5 
923.1 932.5 958.7 969.7 978.8 993.6 1006.2 1011.9 1019.0 1024.7 1058.5 1093.8 1097.9 
1109.6 1115.9 1155.9 1185.8 1237.1 1267.0 1269.4 1271.2 1276.2 1280.2 1282.4 1288.0 
1314.6 1325.8 1353.6 1381.5 1389.6 1397.1 1411.5 1423.8 1606.7 1806.7 1819.4 1855.1 
1937.4 2651.1 2658.7 2660.1 2662.6 2671.5 2676.2 2685.9 2712.0 2721.2 2741.0 2745.5 
2748.6 2775.9 2778.2 2787.0  
 
 
name= TS115 
energy (in kcal/mol)= 27.107498 
ZPE (in kcal/mol)= 141.745 
G (in kcal/mol)= 118.594 
Geometry 
C -2.01135044 1.17697649 -1.63583654 
C -0.75991613 0.42187101 -1.21685522 
C 0.45698650 1.35788019 -0.87372232 
C 0.33009952 1.90086276 0.55411985 
C 0.43328445 0.59104595 1.37572425 
C 1.21948350 -0.35133010 0.45119740 
C -0.81226735 -0.62708802 -0.18117427 
C -0.88781970 -0.22906991 1.26901623 
C -2.14912545 0.54648372 1.66428846 
C -0.79111243 -1.46835669 2.17998056 
H -2.90414894 0.55103716 -1.49314687 
H -1.98416640 1.48411570 -2.69035019 
H -2.14488869 2.08249904 -1.03191173 
H 0.76974096 2.04887450 -1.65807888 
H -0.60883324 2.43963244 0.73731719 
H 1.15188885 2.59209905 0.79883822 
H 0.81334398 0.72876499 2.38626580 
H 1.32701884 -0.57989408 -1.68516660 
H 0.18437244 -1.72856324 -1.38406307 
H -1.32929869 -1.53639854 -0.42894295 
H -3.03331861 -0.09420042 1.57156126 
H -2.31887151 1.41484989 1.02432083 
H -2.08846160 0.89634246 2.69914124 
H -1.66363680 -2.11534209 2.04862306 
H -0.73698865 -1.18146150 3.23380292 
H 0.09850055 -2.06569790 1.94976239 
O 0.57399847 -1.25716738 -2.27374971 
O 1.52826468 0.37382427 -0.70187278 
437 
 
O -0.43853291 -0.22506984 -2.48088224 
Vibrational frequencies (in cm-1) 
-618.7  60.8 133.0 158.6 175.1 196.9 210.4 241.9 262.2 290.6 345.6 356.2 390.4 435.8 
453.3 462.0 478.4 517.0 557.7 594.9 705.8 732.4 772.7 794.6 828.4 854.0 888.3 913.3 
929.0 952.7 963.2 975.8 992.0 1012.1 1018.9 1032.8 1044.0 1058.2 1079.3 1103.5 1117.4 
1136.2 1150.3 1166.4 1187.7 1198.2 1213.5 1241.0 1257.1 1276.3 1281.6 1296.1 1297.5 
1303.6 1308.2 1312.2 1315.1 1321.1 1333.5 1340.8 1346.0 1396.0 1401.5 1411.4 1450.4 
1666.0 2374.1 2667.2 2669.8 2675.9 2677.1 2680.4 2683.3 2686.7 2723.0 2752.5 2759.4 
2765.7 2775.1 2781.6 2783.4  
 
 
name= TS116 
energy (in kcal/mol)= 28.582987 
ZPE (in kcal/mol)= 140.596 
G (in kcal/mol)= 114.827 
Geometry 
C -0.55580237 -3.01376626 1.37798358 
C 0.00180492 -1.69520987 0.94850951 
C 0.46213090 2.04776882 -0.26372333 
C 1.25302747 1.60531127 0.81909694 
C 2.23032234 0.50720828 0.73943289 
C 1.91886228 -0.61700032 -0.29413585 
C 1.49619044 -1.57395704 0.84873636 
C 2.10059205 -0.56475974 1.89846790 
C 1.21139778 -0.21482288 3.07307000 
C 3.46457303 -1.02644048 2.39150855 
H -0.09566732 -3.36950847 2.30934373 
H -0.38749389 -3.78500464 0.61127272 
H -1.64426032 -2.95893805 1.54408030 
H -0.22871968 1.04911413 0.17809909 
H 1.16802115 2.11089879 1.77704693 
H -0.16546748 2.94284410 -0.21031111 
H 3.25699544 0.91567744 0.64258215 
H 2.80136434 -0.95366829 -0.84931271 
H 1.13805565 -0.40892631 -1.03320433 
H 1.99612307 -2.55253074 0.83677106 
H 1.65894352 0.57804338 3.68735358 
H 1.05861961 -1.08001946 3.73030834 
H 0.21747766 0.13841781 2.76868578 
H 3.96847361 -0.23517640 2.96131349 
H 4.13125357 -1.30526921 1.56647578 
H 3.38071855 -1.89782535 3.05152460 
O 0.25235051 2.24802686 -2.47774916 
O 0.90852654 1.72717356 -1.53741896 
O -0.72962791 -0.76287535 0.69267705 
Vibrational frequencies (in cm-1) 
-1044.4  34.8  67.0  84.1 112.7 114.3 166.6 177.7 182.9 199.7 209.5 242.2 277.8 322.6 
329.7 366.3 372.2 404.6 457.3 525.2 577.3 598.6 656.3 704.4 748.5 832.1 851.3 882.6 
901.6 941.8 999.6 1006.2 1014.1 1025.2 1038.3 1047.4 1063.5 1089.4 1099.0 1104.5 1108.9 
1143.4 1153.2 1197.9 1214.4 1233.8 1251.0 1258.9 1267.0 1270.0 1283.5 1286.7 1295.6 
1297.5 1304.6 1308.1 1321.6 1339.0 1355.8 1367.1 1377.5 1401.9 1406.4 1514.3 1821.2 
2060.6 2663.4 2666.6 2669.3 2669.8 2673.0 2675.3 2677.9 2702.9 2706.1 2736.0 2744.1 
2755.6 2777.6 2779.7 2782.6  
 
 
name= TS117 
energy (in kcal/mol)= 31.009793 
ZPE (in kcal/mol)= 139.229 
G (in kcal/mol)= 113.04 
Geometry 
C -2.30423290 -2.01765883 -1.22264514 
C -0.88026938 -1.75350047 -0.87682413 
C 1.13679086 1.18871710 -1.03510489 
C 1.50723085 1.32974386 0.42577580 
C 1.09592717 0.13435223 1.28835380 
438 
 
C 1.69214341 -1.17007141 0.77624185 
C -0.50596468 -1.10471825 0.20333593 
C -0.44447099 -0.16780674 1.29633380 
C -1.34389595 1.04626695 1.05240407 
C -0.84508755 -0.82523881 2.62794747 
H -2.82696890 -1.08524338 -1.49539458 
H -2.85201276 -2.48227254 -0.38886519 
H -2.39194720 -2.69849702 -2.08874286 
H 1.47651360 0.29287775 -1.57685645 
H 1.07014213 2.26417148 0.83662513 
H 2.60791354 1.47029024 0.49418569 
H 1.43684595 0.33444092 2.33236030 
H 1.51371532 -2.02365702 1.42926573 
H 2.77223524 -1.10976909 0.59375759 
H 1.45793546 -1.49933461 -0.36924569 
H -2.40505649 0.78114103 1.11609727 
H -1.18297316 1.49940377 0.06288805 
H -1.15655146 1.82849190 1.79800532 
H -0.74220146 -0.12209902 3.46210894 
H -0.22536589 -1.70137532 2.85313050 
H -1.88730443 -1.16234968 2.60898152 
O 1.21839891 -2.00898160 -1.70847041 
O 0.49515867 2.04888025 -1.58655221 
O -0.06242714 -2.29486415 -1.82837803 
Vibrational frequencies (in cm-1) 
-634.2  36.2  68.0  73.7  90.7 112.3 122.7 176.8 182.2 199.5 204.8 243.3 264.7 277.1 
331.6 366.5 371.3 396.3 434.3 457.1 478.9 500.2 560.2 623.6 667.6 739.3 836.1 882.2 
942.6 970.6 987.4 993.6 993.8 1010.0 1014.6 1023.8 1053.2 1062.4 1121.4 1127.2 1164.5 
1173.5 1188.9 1209.2 1218.8 1237.1 1240.4 1258.7 1265.1 1269.3 1276.6 1283.1 1290.8 
1293.6 1298.1 1302.5 1311.7 1350.6 1358.8 1375.7 1382.0 1399.9 1415.7 1640.5 1829.6 
1898.7 2620.2 2652.7 2658.0 2659.5 2661.5 2669.3 2673.5 2674.5 2678.7 2696.7 2738.4 
2748.7 2768.1 2778.8 2781.9  
 
 
name= TS118 
energy (in kcal/mol)= 32.17454 
ZPE (in kcal/mol)= 140.141 
G (in kcal/mol)= 111.844 
Geometry 
C -2.42648837 -0.06428378 -1.15325437 
C -1.25640445 0.11651894 -0.23836685 
C -0.26966790 1.18315809 -0.58050160 
C 0.97393511 1.28412998 0.29659658 
C 1.13116791 0.06675321 1.22372974 
C 0.78683917 -1.17116156 0.36589534 
C -0.71664826 -0.96805671 0.48711412 
C -0.03881186 -0.08097569 2.20521571 
C -0.79107106 1.02799345 2.63300470 
C 0.00630437 -1.24710100 3.15292815 
H -2.80516570 0.89785366 -1.53206724 
H -3.25843082 -0.59405518 -0.67506337 
H -2.13490914 -0.64886196 -2.04026167 
H -2.01123382 0.95434749 0.83419404 
H 0.94349769 2.23007300 0.86849556 
H 1.86362359 1.37717661 -0.35966468 
H 2.11704540 0.05193202 1.71153319 
H 1.14408941 -2.11760489 0.79025411 
H 1.16197066 -1.14025246 -0.66638148 
H -1.32757031 -1.81250131 0.76351553 
H -1.90629649 1.17027130 1.67243503 
H -0.42889458 2.03615553 2.47040726 
H -1.39371362 0.94873502 3.53039614 
H 0.53538134 -0.97052060 4.07671617 
H 0.52308614 -2.12394828 2.74620199 
H -1.00175830 -1.57441146 3.43926575 
439 
 
O 0.96444617 -0.47404746 -3.78535385 
O -0.44379893 1.97323799 -1.47738548 
O 0.45272087 -1.26754799 -3.15674312 
Vibrational frequencies (in cm-1) 
-1799.0  14.8  24.5  35.7  49.8  66.7  85.4 138.6 155.4 173.0 235.5 266.3 285.4 327.5 
374.8 390.7 418.5 442.4 456.1 498.7 515.4 555.5 578.3 658.0 737.8 788.9 841.0 870.0 
941.6 948.0 954.1 970.4 992.5 1004.5 1007.4 1051.9 1057.0 1061.3 1073.6 1087.8 1105.7 
1126.1 1137.3 1151.7 1165.2 1189.9 1244.1 1262.8 1283.4 1284.1 1284.4 1288.5 1290.2 
1293.9 1304.9 1331.1 1360.4 1367.9 1379.8 1392.6 1404.4 1450.2 1538.2 1596.2 1597.2 
1838.2 2658.5 2662.2 2668.6 2674.2 2677.5 2678.4 2699.4 2731.5 2742.9 2759.0 2760.9 
2763.9 2777.0 2779.1 3194.0  
 
 
name= TS119 
energy (in kcal/mol)= 30.772434 
ZPE (in kcal/mol)= 141.749 
G (in kcal/mol)= 117.549 
Geometry 
C -2.70951626 -0.63624348 -0.99821583 
C -0.37526904 -0.28298421 -0.97672629 
C 0.70832300 0.52701881 -1.75865858 
C 1.92505021 0.96131490 -0.94733051 
C 1.84908087 0.47101001 0.50359421 
C 1.41135113 -0.97853131 0.62796778 
C -0.04744619 -0.57075161 0.46924765 
C 0.42338773 0.80185679 1.14594672 
C -0.27790669 2.07945824 0.74969475 
C 0.45541461 0.68136784 2.66402364 
H -3.56786160 -0.07103023 -1.38582331 
H -2.81731072 -0.81533379 0.07551784 
H -2.58959925 -1.57544664 -1.54867936 
H 0.31400261 1.30490682 -2.43100151 
H 2.01731716 2.06552170 -0.96094312 
H 2.84991993 0.58191540 -1.42655894 
H 2.71571186 0.77003506 1.09758775 
H 2.00198521 -2.08998751 -0.04181181 
H 1.86538813 -1.65169551 -0.73769428 
H -0.78915032 -1.15812660 1.00801578 
H -1.29509958 2.10941456 1.16539688 
H -0.39382260 2.21274592 -0.33059502 
H 0.26309488 2.95610547 1.12801370 
H 0.99093851 1.52199003 3.11788222 
H 0.96235893 -0.24089807 2.98727542 
H -0.55600552 0.65880503 3.08336950 
O -0.07782223 -1.42777130 -1.83685159 
O 0.97170322 -0.67665451 -2.53619231 
O -1.62334362 0.24129120 -1.25220365 
Vibrational frequencies (in cm-1) 
-1227.7  45.5  85.7 120.6 137.2 166.1 186.6 190.1 217.2 250.8 312.6 332.3 342.2 386.1 
417.2 438.5 447.3 481.4 528.7 544.9 614.8 643.6 684.5 697.4 740.4 788.6 826.8 902.7 
924.0 969.9 999.4 1009.2 1014.6 1019.7 1027.8 1047.5 1071.0 1077.0 1081.0 1093.1 1112.9 
1141.3 1151.5 1157.9 1168.3 1184.4 1207.3 1219.5 1224.1 1239.0 1252.7 1283.3 1286.4 
1288.3 1291.2 1291.3 1296.7 1299.1 1301.0 1315.1 1317.3 1329.7 1374.4 1391.7 1407.3 
1419.7 2651.9 2656.3 2659.2 2666.4 2672.0 2678.2 2683.5 2700.7 2739.3 2745.5 2749.3 
2756.0 2779.7 2784.8 4416.8  
 
 
name= TS120 
energy (in kcal/mol)= 31.14166 
ZPE (in kcal/mol)= 141.473 
G (in kcal/mol)= 116.239 
Geometry 
C -1.73343445 -0.53125779 -0.93934005 
C -0.44982330 -0.35144340 -0.22621340 
C 0.08979204 1.06963749 -0.30644784 
440 
 
C 1.56794245 1.16518046 0.12562283 
C 2.39689215 -0.00420066 -0.26908611 
C 1.90588438 -1.07595686 -0.89244297 
C -0.25906432 -1.09595982 1.03690752 
C -0.86748788 -0.79101986 2.19295531 
C -1.81141147 0.34833791 2.36608244 
C -0.62019224 -1.59883045 3.42433734 
H -2.49183817 0.21839811 -0.71021099 
H -2.16960226 -1.52024209 -0.91388394 
H -1.46943139 -0.16891008 -2.07299333 
H -0.53093168 1.75901385 0.30653647 
H 1.63610432 1.32302164 1.22114961 
H 1.99007907 2.08641398 -0.34544121 
H 3.45746788 0.06247080 -0.01628045 
H 0.22405488 -2.00708739 -1.40044555 
H 2.42799690 -1.94958301 -1.23847202 
H 0.42642112 -1.94129256 0.99078274 
H -2.53956837 0.17130099 3.16990503 
H -2.39381815 0.55380808 1.45424350 
H -1.26984729 1.27209529 2.62230308 
H -1.51731400 -2.17238476 3.70435090 
H -0.36608254 -0.95843989 4.28167994 
H 0.19866681 -2.32123678 3.31055039 
O -0.15825043 0.56939456 -2.54245957 
O -0.02276779 1.58050325 -1.64091684 
O 0.54915021 -1.02839659 -1.32583380 
Vibrational frequencies (in cm-1) 
-717.3  48.0  75.0  90.8 100.4 118.5 136.0 144.1 214.6 257.3 268.2 298.9 315.3 338.2 
389.0 400.4 408.7 442.5 462.9 495.6 526.8 539.8 628.8 744.5 781.6 813.9 871.8 895.2 
904.2 936.4 966.5 973.1 989.8 992.5 1004.0 1021.3 1042.6 1061.1 1072.0 1104.5 1117.0 
1160.6 1168.8 1180.7 1198.1 1218.8 1243.1 1250.1 1269.5 1272.3 1275.2 1280.2 1282.4 
1292.5 1292.8 1338.4 1346.2 1362.7 1372.6 1377.8 1382.6 1397.4 1426.7 1850.5 1864.7 
2073.8 2651.5 2660.0 2666.4 2669.5 2673.3 2682.9 2696.8 2730.1 2738.5 2746.7 2751.1 
2770.4 2775.2 2779.9 2799.2  
 
 
name= TS121 
energy (in kcal/mol)= 28.864718 
ZPE (in kcal/mol)= 143.881 
G (in kcal/mol)= 119.713 
Geometry 
C -2.10980335 -0.13344531 -1.32270573 
C -0.63431634 -0.31824247 -0.97457189 
C 0.08939742 1.06259765 -0.76953785 
C 1.13987424 1.17875139 0.36102007 
C 1.05708105 0.03474215 1.32201710 
C 1.06968283 -1.28860220 0.56525246 
C -0.43529266 -1.34282022 0.15822053 
C -0.23163837 -0.00323991 2.05619027 
C -0.47666406 0.77072398 3.29661553 
C -1.10399797 -0.80679540 1.41372122 
H -2.23182727 0.53303229 -2.18644620 
H -2.66488516 0.28629921 -0.47671553 
H -2.57376604 -1.09255271 -1.58490376 
H -0.64220245 1.89223173 -0.71656478 
H 1.00431763 2.14392322 0.88124102 
H 2.14354134 1.21945842 -0.10798090 
H 2.13431061 0.30523135 2.71984951 
H 1.33483819 -2.14377528 1.19861582 
H 1.73635646 -1.29974103 -0.30610024 
H -0.77227308 -2.34498662 -0.14335915 
H -1.55200799 0.87579061 3.50477601 
H -0.06628168 1.78658179 3.22562261 
H -0.03404323 0.27815988 4.17121536 
H 3.00216042 0.08718166 2.91338430 
441 
 
H 2.63804475 -0.15920603 2.10965396 
H -2.10581696 -1.06380340 1.66619592 
O 1.11248849 -0.05028405 -2.42245042 
O 0.73631292 1.25578342 -2.03076408 
O -0.03912664 -0.84652878 -2.17311696 
Vibrational frequencies (in cm-1) 
-2571.0  59.2  98.9 104.8 116.0 166.2 174.1 230.7 236.1 249.8 264.6 299.0 336.4 354.2 
386.9 421.1 443.0 477.5 545.7 596.6 634.3 676.1 707.2 736.1 755.9 812.8 865.9 876.8 
902.1 934.2 954.7 973.2 980.0 1003.2 1018.6 1026.7 1035.9 1063.1 1068.7 1078.3 1085.9 
1107.6 1122.1 1162.5 1167.0 1188.4 1214.9 1236.7 1250.0 1256.7 1269.5 1282.7 1284.3 
1290.0 1291.0 1293.7 1305.3 1314.5 1334.0 1355.8 1374.9 1384.3 1392.2 1399.1 1807.2 
1979.0 2665.8 2673.8 2674.7 2679.4 2680.6 2688.7 2693.4 2737.5 2740.3 2757.5 2779.9 
2780.4 2800.0 2954.7 4526.2  
 
 
name= TS122 
energy (in kcal/mol)= 36.709229 
ZPE (in kcal/mol)= 136.741 
G (in kcal/mol)= 107.731 
Geometry 
C -2.31154124 -1.95401212 -1.18450719 
C -0.89622324 -1.63572565 -0.99758523 
C 1.97290749 0.87427178 3.31956004 
C 1.01879340 1.78869273 3.07784461 
C -1.24395587 -0.02861350 0.83855945 
C 0.92435817 -1.17609130 0.55476186 
C -0.34300153 -0.95515680 0.17081839 
C -1.57661509 -0.06187374 2.14171657 
C -2.48489138 0.96565079 2.72502700 
C -1.08217140 -1.08378277 3.10346456 
H -2.94951820 -1.67646491 -0.33409249 
H -2.45004358 -3.03806443 -1.37478098 
H -2.71576847 -1.45777184 -2.08939051 
H 2.65681813 0.88627704 4.16924263 
H 0.37525986 1.77354842 2.22372171 
H 0.84720103 2.63408584 3.71186598 
H -1.66552083 0.73416870 0.17661410 
H 1.22010019 -0.92155545 1.87536722 
H 1.65106091 -0.22202880 1.20902209 
H 1.61420817 -1.86459099 0.10243509 
H -1.95695971 1.54690515 3.50287502 
H -3.36432381 0.51211010 3.20419819 
H -2.85557816 1.69043638 1.98751994 
H -1.83636213 -1.34780438 3.85897957 
H -0.21035245 -0.69165411 3.66545118 
H -0.77191901 -2.02290804 2.62616384 
O -0.38322743 -2.56311379 -2.91741998 
O 2.20903866 -0.15848476 2.54406091 
O 0.00436193 -1.96321363 -1.89939008 
Vibrational frequencies (in cm-1) 
-2121.7  28.3  35.8  53.5  62.2  77.0  90.8  99.5 105.0 119.3 151.0 159.9 189.5 219.9 
240.1 278.6 306.0 341.2 396.0 441.6 450.4 489.1 534.3 558.0 576.7 623.0 661.5 732.5 
859.6 883.9 899.2 935.1 965.7 978.8 997.0 1002.0 1014.4 1034.6 1038.7 1051.8 1075.0 
1111.2 1124.6 1142.3 1202.6 1233.9 1253.7 1259.8 1262.5 1269.5 1275.5 1279.6 1283.1 
1297.3 1322.5 1371.8 1372.6 1384.3 1395.0 1411.2 1460.4 1523.9 1558.5 1813.1 1838.1 
1864.3 2553.6 2636.2 2638.7 2656.9 2667.4 2667.6 2672.4 2716.4 2743.5 2750.2 2752.3 
2766.8 2770.6 2776.6 2814.8  
 
 
name= TS123 
energy (in kcal/mol)= 33.733021 
ZPE (in kcal/mol)= 139.985 
G (in kcal/mol)= 113.396 
Geometry 
C -0.40542327 -2.99312293 -1.29698080 
442 
 
C 0.16724811 -1.66334098 -1.58506772 
C 1.10285754 2.02386973 -0.15107249 
C 1.39089477 1.29149739 1.13567487 
C 0.86439516 -0.15429757 1.24195171 
C 1.65062486 -1.00818766 0.33426362 
C 1.49086924 -1.21209355 -1.10239375 
C -0.63941942 -0.29932571 1.12425261 
C -1.42967860 0.77188764 0.46505719 
C -1.23606567 -1.38655877 1.62938911 
H -0.82925784 -3.02620666 -0.27437809 
H 0.34792011 -3.79226218 -1.36867056 
H -1.22820337 -3.26939075 -1.97777550 
H 0.99446073 1.44787223 -1.08016674 
H 1.00311936 1.88534261 1.99045981 
H 2.49867723 1.27578846 1.26884863 
H 1.12096796 -0.46044150 2.30402741 
H 2.11005314 -2.25219342 1.00998627 
H 1.74408960 -0.21977636 -1.59827531 
H 2.28929857 -1.88520572 -1.49935167 
H -1.15835074 0.89352481 -0.60012081 
H -1.27381380 1.75117652 0.94566110 
H -2.51160570 0.58139219 0.48896721 
H -0.72618900 -2.17408567 2.15152419 
H 1.31642082 -2.47356463 0.90444563 
H -2.29989008 -1.55171359 1.58846270 
O -0.19674494 0.24881040 -2.61018768 
O 1.02172227 3.22852067 -0.14962500 
O -0.60848212 -0.92128381 -2.32241734 
Vibrational frequencies (in cm-1) 
-1136.4  32.0  53.1  66.5 101.0 111.0 120.5 133.5 167.7 188.1 223.9 253.9 268.5 285.2 
293.8 306.8 354.0 374.2 422.4 463.3 520.6 560.3 608.2 653.0 663.2 699.0 715.7 744.5 
810.4 863.2 915.4 935.8 986.7 994.9 1011.1 1030.4 1039.0 1050.4 1060.8 1064.1 1090.4 
1101.8 1143.0 1178.3 1197.6 1236.0 1239.2 1256.8 1258.5 1263.4 1276.2 1279.0 1281.2 
1283.9 1287.7 1312.2 1355.8 1368.8 1381.4 1392.7 1401.8 1410.5 1433.9 1584.5 1824.8 
1836.0 2588.6 2626.2 2637.7 2641.5 2651.9 2662.6 2666.0 2666.7 2710.1 2726.5 2732.8 
2768.2 2771.1 2796.7 4452.2  
 
 
name= TS124 
energy (in kcal/mol)= 34.007363 
ZPE (in kcal/mol)= 139.876 
G (in kcal/mol)= 113.382 
Geometry 
C -2.25057604 -2.29821103 -1.23184811 
C -1.02261995 -1.47960631 -0.99053279 
C 0.39713217 1.88325284 -0.05171653 
C 0.90260195 1.34102340 1.21324952 
C 0.75573761 -0.14780207 1.45000878 
C 1.14528112 -1.16087889 0.39061082 
C -0.26411069 -1.71706870 0.27232246 
C -0.69712830 -0.77746386 1.47735423 
C -1.85827108 0.15593706 1.20620180 
C -0.95095874 -1.57341230 2.74918474 
H -2.86815046 -1.87316220 -2.03907099 
H -2.87641589 -2.37765469 -0.33308282 
H -1.98354491 -3.32094021 -1.53816591 
H -0.04178147 1.29408765 -0.84768035 
H 0.42356435 1.90731532 2.05846033 
H 1.98310670 1.63164356 1.31979655 
H 1.30418810 -0.39759158 2.39027038 
H 1.90938656 -0.82837086 -0.76885952 
H 1.30099924 -0.27867473 -0.92861144 
H -0.27623438 -2.79140726 0.54357521 
H -2.81802000 -0.37534208 1.23689681 
H -1.79748979 0.64962122 0.22991033 
443 
 
H -1.90675533 0.95014135 1.96471698 
H -1.86256176 -2.17659634 2.67373957 
H -1.06598292 -0.90945120 3.61516051 
H -0.12451230 -2.26027342 2.97419284 
O 0.92242553 3.91989074 0.55490900 
O 0.43143027 3.15372926 -0.31600425 
O -0.64825123 -0.65566705 -1.79741517 
Vibrational frequencies (in cm-1) 
-1205.6  24.8  51.3  78.7  80.2 106.2 145.4 168.3 183.8 198.9 211.2 225.3 261.4 317.6 
338.3 370.3 400.2 424.8 440.3 536.3 551.1 586.9 590.7 621.2 699.6 736.7 757.3 790.8 
811.2 840.2 941.5 965.2 991.6 1006.6 1013.6 1017.9 1044.9 1046.8 1060.2 1092.9 1123.5 
1141.9 1155.2 1190.4 1197.0 1209.9 1221.6 1234.4 1241.2 1252.8 1259.6 1267.5 1284.8 
1286.8 1291.0 1298.4 1300.7 1307.4 1333.7 1342.5 1377.8 1385.5 1405.0 1407.2 1585.4 
1830.1 2613.4 2664.2 2668.5 2670.4 2672.4 2673.9 2678.7 2682.1 2700.4 2716.2 2721.8 
2777.5 2779.4 2781.9 4382.5  
 
 
name= TS125 
energy (in kcal/mol)= 32.394555 
ZPE (in kcal/mol)= 141.659 
G (in kcal/mol)= 115.608 
Geometry 
C -2.51876481 -0.11656562 -0.04602816 
C -1.34621743 -0.75411209 -0.47859519 
C 1.34028405 1.90356555 -1.53198008 
C 2.32356336 1.40276735 -0.50416954 
C 1.81312473 0.23656023 0.32352351 
C 1.22000659 -0.95008899 -0.47005381 
C -0.11325891 -0.85862027 0.32558995 
C 0.45172889 0.39521135 1.10439157 
C -0.24834679 1.72651763 0.91099428 
C 0.61379489 0.10645448 2.59248118 
H -3.10198812 0.50002093 0.86951094 
H -3.38587798 -0.08350324 -0.68758239 
H -2.24298714 0.31435225 1.14693928 
H 0.80854133 1.16139529 -2.14280538 
H 2.63314399 2.23644233 0.16192063 
H 3.25371773 1.09742829 -1.03518930 
H 2.62253184 -0.08643169 1.00902861 
H 1.74151022 -1.90456095 -0.35419122 
H 1.12129390 -0.79530827 -1.55365888 
H -0.22534719 -1.73788626 1.00197062 
H -1.01866397 1.91981419 1.66122123 
H -0.69845509 1.82556129 -0.08757314 
H 0.46842005 2.56005648 1.00428395 
H -0.34843076 0.00675164 3.10156111 
H 1.16921891 0.91176671 3.09081529 
H 1.17163960 -0.82187734 2.77168004 
O -0.50869194 -2.03817018 -2.09456245 
O 1.15241831 3.08539152 -1.68894995 
O -1.49396318 -1.35228496 -1.64809111 
Vibrational frequencies (in cm-1) 
-1191.3  20.9  34.1  69.6 109.8 172.8 187.8 200.4 220.5 239.9 248.5 273.5 294.8 300.2 
319.8 347.1 396.3 414.7 445.6 469.8 548.9 599.0 658.4 675.1 710.0 774.5 777.2 821.2 
867.9 932.2 937.2 991.8 1003.1 1012.2 1017.8 1048.7 1053.6 1074.2 1109.0 1128.0 1135.4 
1153.8 1183.7 1194.8 1216.0 1234.4 1247.0 1275.0 1289.1 1290.3 1294.1 1295.2 1299.6 
1306.7 1314.5 1320.0 1328.2 1340.0 1363.0 1382.6 1406.5 1408.7 1541.5 1570.3 1831.4 
1856.0 2638.9 2651.0 2658.1 2660.9 2670.4 2672.2 2680.7 2699.8 2714.6 2738.4 2743.8 
2759.2 2772.9 2782.4 3664.6  
 
 
name= TS126 
energy (in kcal/mol)= 31.625338 
ZPE (in kcal/mol)= 143.391 
G (in kcal/mol)= 119.168 
444 
 
Geometry 
C -1.98326985 -0.35676210 -0.39649268 
C -0.59071538 -0.09826402 -0.27205112 
C -0.07771125 1.25689360 -0.77330037 
C 1.40447296 1.55964760 -0.53935463 
C 1.93595222 0.92788253 0.74425716 
C 1.70901911 -0.58382653 0.69859190 
C 0.20551877 -0.91453893 0.72028677 
C -0.32308576 -0.74099921 2.12596404 
C -0.83058698 0.40356588 2.58789032 
C -0.22493729 -1.96333203 2.97932679 
H -1.61616650 -0.96568937 -1.78113088 
H -2.66619011 0.40376840 -0.72531497 
H -2.46029597 -1.12072091 0.18475625 
H -0.72896739 2.08104506 -0.40109462 
H 1.56589280 2.65394098 -0.52912889 
H 1.98731842 1.18606240 -1.40939339 
H 3.01271723 1.15155523 0.86282790 
H 2.21609859 -1.07632689 1.54892819 
H 2.16582452 -1.00815660 -0.21761099 
H 0.09005412 -1.99571177 0.42565675 
H -1.19528590 0.53096124 3.59355450 
H -0.93562936 1.29806592 1.99707289 
H 1.43886281 1.36460042 1.63254088 
H -0.44407140 -1.75598200 4.03561057 
H 0.77802621 -2.41012952 2.94088302 
H -0.94036652 -2.73124009 2.64876280 
O 0.13884369 -0.00105205 -2.67318146 
O -0.32314922 1.26811532 -2.17821261 
O -0.37108084 -0.91637034 -1.78033895 
Vibrational frequencies (in cm-1) 
-1515.6  56.1  66.2  92.9 113.4 149.6 188.6 244.7 268.9 292.8 298.1 327.1 372.2 401.3 
444.6 466.5 500.8 523.4 576.0 599.6 616.8 639.4 672.9 757.9 813.5 835.1 895.2 926.9 
930.8 961.5 992.7 1002.0 1023.4 1038.7 1042.2 1052.5 1081.8 1083.7 1097.7 1100.4 1116.2 
1150.3 1169.0 1178.5 1220.7 1221.1 1229.7 1254.1 1269.3 1271.4 1280.8 1286.5 1306.4 
1322.6 1325.4 1336.2 1341.1 1342.8 1365.1 1379.3 1389.4 1392.3 1402.2 1530.5 1866.6 
2056.5 2652.6 2661.6 2669.8 2671.6 2673.7 2683.6 2685.9 2724.2 2731.8 2741.1 2741.7 
2746.9 2778.6 2793.5 2795.0  
 
 
name= TS127 
energy (in kcal/mol)= 32.07832 
ZPE (in kcal/mol)= 143.107 
G (in kcal/mol)= 120.172 
Geometry 
C -2.36426807 -0.51353064 0.80098400 
C -0.88187012 -0.28219605 0.72701159 
C -0.46916000 1.06989135 0.06666348 
C 1.02372907 1.24895627 0.48955321 
C 1.31177681 -0.01178174 1.34776121 
C 1.30237162 -1.21100536 0.42108504 
C -0.07026187 -1.39517672 0.01622568 
C -0.07716653 -0.20118304 2.09347174 
C -0.47227859 0.95641742 3.00279843 
C -0.14452995 -1.48331662 2.91868088 
H -2.81718367 -0.50175310 -0.20155679 
H -2.86782214 0.25951745 1.39551126 
H -2.60310364 -1.48151635 1.25946726 
H -1.11227646 1.90802024 0.40679766 
H 1.17512666 2.17384751 1.06066603 
H 1.68427006 1.31904520 -0.38670891 
H 2.17999176 0.07343874 2.00235540 
H 2.06513497 -1.94826900 0.43529327 
H 1.37689302 -0.55919837 -1.16726007 
H -0.55455683 -2.35144346 -0.15998275 
445 
 
H 0.21849775 1.03589632 3.85150545 
H -1.47966551 0.80735532 3.41055980 
H -0.47026625 1.92891272 2.50281651 
H 0.51155156 -1.41915810 3.79474003 
H 0.17105754 -2.36863854 2.35535129 
H -1.16284303 -1.67024654 3.27720567 
O -0.65258366 -0.05112510 -2.01165885 
O -0.58121258 1.18760573 -1.33589085 
O 0.28113149 -0.91114473 -1.40352766 
Vibrational frequencies (in cm-1) 
-1155.8  99.8 117.1 152.1 161.8 191.7 202.6 213.8 261.8 316.3 341.7 373.2 408.3 430.0 
449.0 506.7 510.9 533.7 589.7 624.8 687.9 710.1 774.6 806.3 841.9 855.8 886.8 910.7 
935.3 953.4 963.9 973.2 998.7 1007.4 1016.4 1017.0 1053.0 1059.2 1079.0 1109.2 1123.5 
1130.5 1144.3 1166.5 1176.7 1207.8 1223.0 1229.9 1252.5 1263.1 1273.6 1288.0 1289.6 
1291.7 1292.1 1296.1 1304.4 1305.1 1325.8 1338.0 1345.0 1396.9 1410.4 1417.4 1443.6 
2245.0 2670.5 2671.6 2673.0 2675.3 2675.8 2677.2 2681.2 2687.8 2740.0 2752.5 2754.1 
2780.6 2781.3 2783.0 2796.0  
 
 
name= TS128 
energy (in kcal/mol)= 33.730255 
ZPE (in kcal/mol)= 141.759 
G (in kcal/mol)= 117.03 
Geometry 
C -2.25421967 -0.22272820 -2.61120025 
C -1.56113949 -0.49042463 -1.31120614 
C 0.48710561 2.01542418 -0.74803458 
C 1.54517235 1.54944071 0.11967629 
C 0.92484251 0.34159576 0.88725017 
C 1.37486345 -0.96348921 0.24135176 
C -1.16785053 0.73184656 -0.51440999 
C -0.62978318 0.52681638 0.90244183 
C -0.96617634 1.78649507 1.73744579 
C -1.30562095 -0.65126606 1.61219720 
H -1.49216701 -0.11188755 -3.41118888 
H -2.87191269 0.67831050 -2.61230562 
H -2.88520965 -1.07421579 -2.90795984 
H -1.94550465 1.50824555 -0.56177070 
H 1.90629852 2.32701616 0.81952275 
H 2.44167575 1.22322968 -0.45953679 
H 1.28419391 0.36206173 1.94246090 
H 0.89927634 -1.83899552 0.70196596 
H 2.45842483 -1.10141298 0.32007412 
H 1.11649905 -1.00763502 -0.83017426 
H -0.52439815 1.72683422 2.73801445 
H -2.04847088 1.89285191 1.87160411 
H -0.60427513 2.71390571 1.27952914 
H -2.39660768 -0.59639205 1.53420106 
H -1.04653019 -0.67603867 2.67644142 
H -1.00996239 -1.62442066 1.19092943 
O 0.58803636 0.53949501 -2.47668828 
O -0.06997805 1.33997558 -1.75832842 
O -1.34705249 -1.61355555 -0.93649208 
Vibrational frequencies (in cm-1) 
-326.6  57.7  65.9 121.7 143.6 166.4 186.5 197.1 199.7 210.6 245.5 265.1 302.3 334.3 
367.6 391.2 411.3 442.9 468.4 486.8 525.4 587.0 609.7 644.7 718.4 810.9 906.3 928.2 
934.2 950.3 970.9 1000.7 1014.6 1024.3 1036.1 1051.3 1055.7 1076.8 1083.4 1104.2 1128.9 
1163.0 1180.3 1202.4 1215.0 1229.6 1253.7 1257.1 1266.6 1280.1 1286.5 1291.1 1294.5 
1299.3 1302.5 1309.3 1310.7 1328.3 1333.6 1384.4 1400.8 1408.6 1421.3 1460.4 1856.6 
2636.8 2646.3 2646.9 2650.2 2665.8 2673.6 2673.8 2678.8 2680.3 2700.0 2702.5 2737.5 
2774.6 2775.7 2777.5 2779.4  
 
 
name= TS129 
energy (in kcal/mol)= 37.053539 
446 
 
ZPE (in kcal/mol)= 138.979 
G (in kcal/mol)= 111.637 
Geometry 
C -1.27677549 -2.27722556 -1.96261902 
C -0.34668478 -1.29845522 -1.31640157 
C -1.34120790 1.83334684 -0.00522451 
C 0.05445062 1.33499826 0.23946939 
C 0.00309012 -0.01819682 0.89686141 
C 1.68503939 -0.85832528 0.72926086 
C -0.32524664 -1.18538695 0.07079175 
C -0.23242757 -0.05616752 2.26906129 
C -0.22034342 1.17808229 3.09080848 
C -0.50773645 -1.31404891 3.00600552 
H -2.31796613 -2.09655069 -1.65392522 
H -1.02394241 -3.30981395 -1.67935449 
H -1.25066674 -2.22819391 -3.06217135 
H -2.03144623 1.16014066 -0.52749659 
H 0.65429752 2.06734381 0.81182503 
H 0.59595975 1.28364307 -0.76178563 
H 2.19452190 -0.08940167 1.30438221 
H 1.67509689 -1.83342326 1.19188210 
H 2.00700525 -0.84134054 -0.32275906 
H -0.80967014 -1.99980213 0.60942187 
H -0.87752372 1.96314469 2.66796364 
H 0.78836486 1.61942008 3.14811210 
H -0.55857974 1.01690867 4.12311014 
H -0.22007402 -1.25822431 4.06629342 
H -0.00316616 -2.19592254 2.58833847 
H -1.59192617 -1.53310901 2.98446332 
O 1.32500762 0.09112656 -1.88099640 
O -1.69418309 2.92945996 0.35591847 
O 0.36526628 -0.71039743 -2.25762172 
Vibrational frequencies (in cm-1) 
-740.9  43.9  53.1  71.0  81.5  97.9 101.4 123.2 128.2 143.3 157.0 200.6 227.0 253.0 
273.3 318.6 335.0 362.0 392.7 448.3 464.6 507.4 523.3 554.7 557.1 667.6 805.0 831.8 
899.0 926.1 955.1 965.8 992.6 1009.5 1024.6 1032.8 1050.0 1052.4 1078.1 1096.1 1118.1 
1146.2 1201.6 1249.5 1254.8 1257.9 1266.2 1270.6 1272.6 1277.0 1278.8 1286.5 1288.1 
1293.8 1317.3 1337.8 1353.1 1381.8 1389.7 1394.3 1400.5 1477.1 1618.3 1676.4 1830.1 
2449.8 2550.5 2638.3 2651.1 2657.5 2662.4 2664.5 2664.9 2665.6 2667.2 2721.1 2723.8 
2745.9 2767.4 2769.9 2774.7  
 
 
name= TS130 
energy (in kcal/mol)= 35.195735 
ZPE (in kcal/mol)= 140.88 
G (in kcal/mol)= 112.607 
Geometry 
C 0.01938418 -0.83359714 1.52360745 
C 1.39503503 -0.67862447 0.90703867 
C 6.20572460 1.68278678 0.37285981 
C 5.13699949 2.38058118 -0.36024512 
C 3.81433894 2.22281116 0.41454905 
C 3.22131662 0.76654380 0.14660234 
C 1.87960020 0.64339654 0.69292395 
C 2.74243331 3.10707526 -0.01850585 
C 2.44663518 3.29674517 -1.44316490 
C 1.99223969 3.86511357 0.98858522 
H -0.02236032 -0.35505516 2.50642791 
H -0.22649826 -1.89578520 1.65200278 
H -0.74677309 -0.38371624 0.88633080 
H 6.63834528 0.74782850 0.04823860 
H 5.03915610 2.01643017 -1.40266745 
H 5.39264318 3.46833573 -0.42630473 
H 4.01872732 2.30894636 1.51544060 
H 3.89895677 -0.01707421 0.54962521 
447 
 
H 3.23365889 0.64051840 -0.95989918 
H 3.31843852 3.64992167 -2.01979943 
H 1.61950267 3.99360312 -1.64444388 
H 2.15994576 2.32428233 -1.90934459 
H 2.62580194 4.65508521 1.44188779 
H 1.68768985 3.22578999 1.84830162 
H 1.08242144 4.35294374 0.61063560 
O 6.24595589 3.20506160 1.94653732 
O 6.70138093 2.12695817 1.48572882 
O 2.02739814 -1.68224295 0.60666607 
H 1.26355963 1.46750116 0.95363345 
Vibrational frequencies (in cm-1) 
-140.1  28.3  40.6  58.5  74.8  82.8  92.1 111.0 125.0 158.7 176.6 204.2 241.3 256.5 
288.5 315.1 382.7 441.5 465.4 513.0 530.5 551.8 598.5 708.4 719.1 781.1 828.2 897.9 
917.0 957.8 980.5 1008.4 1017.3 1029.5 1039.4 1055.8 1060.0 1085.7 1108.5 1128.6 1170.0 
1174.4 1203.4 1212.5 1215.8 1221.3 1244.7 1256.8 1276.5 1290.1 1290.3 1302.6 1313.6 
1321.6 1325.7 1345.5 1351.9 1368.6 1372.4 1384.9 1438.8 1447.9 1476.4 1599.1 1775.4 
2608.5 2610.2 2624.5 2644.8 2651.3 2659.5 2676.3 2683.9 2689.0 2709.5 2716.4 2728.7 
2753.0 2758.0 2785.2 2807.0  
 
 
name= TS131 
energy (in kcal/mol)= 34.438081 
ZPE (in kcal/mol)= 142.125 
G (in kcal/mol)= 116.392 
Geometry 
C -2.50505797 -2.01126559 -1.08166632 
C -1.16469159 -1.64730807 -0.54504536 
C 0.68817240 1.51456728 -0.77824706 
C 1.36141105 1.16333989 0.47647168 
C 1.11037804 -0.24484685 1.01166592 
C 1.24521571 -1.32677140 -0.01589624 
C -0.77061555 -1.74283081 0.80154350 
C -0.31100926 -0.54536910 1.58702137 
C -1.30907873 0.61192973 1.46081445 
C -0.18120444 -0.90791054 3.07762909 
H -2.69772338 -3.08667787 -0.94942631 
H -2.59346397 -1.78967418 -2.15585288 
H -3.30533189 -1.47206279 -0.55441301 
H 0.11080516 0.81930495 -1.37900992 
H 1.09084657 1.92328154 1.25864887 
H 2.46171368 1.33747353 0.34856488 
H 1.87442577 -0.41911751 1.81835048 
H 1.40656150 -2.34958319 0.30396332 
H 1.68789394 -1.07681844 -0.97971524 
H -1.08021364 -2.59636101 1.37546047 
H -2.29285590 0.30669226 1.83906364 
H -1.45109514 0.92076997 0.42125763 
H -0.99385260 1.48852619 2.03580851 
H 0.21017176 -0.06867340 3.66100379 
H 0.47732588 -1.76891235 3.22925867 
H -1.15796542 -1.17462909 3.49831227 
O 1.40484645 3.57924937 -0.64028031 
O 0.74342668 2.70837059 -1.27908602 
O -0.26451682 -1.28771801 -1.34176294 
Vibrational frequencies (in cm-1) 
-844.7  35.1  47.5  90.4 105.4 112.5 154.5 176.6 220.9 224.2 246.2 248.6 304.8 318.6 
333.2 412.4 435.4 441.9 453.0 543.2 561.5 613.5 663.7 730.2 769.8 799.4 837.1 897.6 
942.8 955.6 966.8 979.2 994.5 1022.6 1037.0 1047.0 1057.9 1088.2 1088.6 1132.8 1157.1 
1170.7 1186.7 1212.0 1229.6 1240.9 1256.2 1262.2 1272.3 1289.8 1291.4 1296.2 1302.6 
1308.2 1314.7 1317.6 1321.8 1356.4 1374.2 1381.7 1400.3 1406.1 1548.0 1589.6 1612.9 
2615.5 2653.1 2667.8 2673.3 2673.7 2675.1 2676.8 2678.7 2679.7 2682.7 2711.6 2716.5 
2777.1 2780.8 2781.8 2784.2  
 
 
448 
 
name= TS132 
energy (in kcal/mol)= 36.934579 
ZPE (in kcal/mol)= 139.71 
G (in kcal/mol)= 112.742 
Geometry 
C -2.10424483 -2.00461230 0.10274408 
C -1.00602530 -1.20281083 -0.44352823 
C 0.65155807 2.45847965 -0.97039771 
C 1.95855934 1.65503481 0.39361229 
C 1.93293893 0.17129526 0.45732937 
C 1.47257971 -0.58672757 -0.82428239 
C 0.39429840 -1.35354008 -0.01521043 
C 0.78786548 -0.53240462 1.28060921 
C -0.30787283 0.36843778 1.81814561 
C 1.32313851 -1.42616943 2.38816788 
H -1.84552440 -2.55263831 1.01640766 
H -2.46713810 -2.73514827 -0.64625550 
H -2.98772385 -1.36554379 0.31400497 
H 0.40842770 2.07355794 0.09675421 
H 1.89019100 2.15007280 1.35126690 
H 2.80963566 2.05081764 -0.14483609 
H 2.92710874 -0.19588159 0.79444060 
H 2.24273871 -1.23092684 -1.25993029 
H 1.10563582 0.05030927 -1.62968860 
H 0.64275599 -2.42997302 0.09152255 
H -1.10548286 -0.21645348 2.29590163 
H -0.78741107 0.97123693 1.03807105 
H 0.08682362 1.05523367 2.57844870 
H 1.75586748 -0.82801293 3.20050415 
H 2.11141381 -2.10027099 2.03261700 
H 0.53291911 -2.04784403 2.82444866 
O -2.40580093 -0.09072034 -1.72219526 
O 1.24437976 2.71917701 -1.92397692 
O -1.20663862 -0.28555683 -1.34871673 
Vibrational frequencies (in cm-1) 
-1705.3  29.6  38.0  62.2  67.4  97.2 121.6 160.3 183.7 209.6 216.7 230.0 269.9 282.7 
290.4 324.1 353.1 394.1 424.8 450.0 518.0 550.0 655.0 681.7 683.0 770.0 821.9 825.4 
846.5 916.2 929.3 990.3 998.9 1008.0 1015.6 1029.2 1044.6 1069.0 1081.0 1108.5 1120.6 
1126.9 1175.1 1192.0 1205.6 1232.1 1245.6 1258.2 1262.3 1285.7 1287.3 1289.4 1299.1 
1300.7 1305.1 1323.3 1333.1 1355.6 1366.9 1384.5 1400.9 1404.6 1444.1 1594.0 1917.5 
2200.9 2636.2 2665.6 2672.7 2673.5 2675.6 2678.8 2681.1 2699.0 2707.9 2717.1 2766.5 
2768.2 2769.3 2776.3 2782.2  
 
 
name= TS133 
energy (in kcal/mol)= 37.128977 
ZPE (in kcal/mol)= 139.948 
G (in kcal/mol)= 113.797 
Geometry 
C -2.79583420 -1.73759035 -0.12832863 
C -1.61921430 -0.82068735 -0.26304764 
C 0.96421587 1.93704728 -1.02470630 
C 1.58949774 1.64501474 0.26763493 
C 1.27426234 0.30132594 0.89876864 
C 0.92367444 -0.87814370 -0.04735339 
C -0.45214887 -1.06576723 0.63697728 
C -0.10870148 0.12945226 1.63175962 
C -0.97881352 1.27438050 1.81060833 
C 0.07682891 -0.39770584 3.06562205 
H -3.63621249 -1.41140304 -0.76193667 
H -3.15958280 -1.78676320 0.90631507 
H -2.53857522 -2.76140611 -0.43693623 
H 0.22940405 1.30164761 -1.50843927 
H 1.34010009 2.46501449 0.99815551 
H 2.70108316 1.76484610 0.15330860 
449 
 
H 2.10796857 0.03887736 1.58308336 
H 1.58995101 -1.74079344 0.05200783 
H 0.87372236 -0.62968623 -1.11179526 
H -0.54212083 -2.02844060 1.16521465 
H -1.42679673 1.83256339 0.22454240 
H -0.95046662 2.36418781 0.58728812 
H -2.01174740 1.14660464 2.03951701 
H 0.47161186 0.39444115 3.72046435 
H 0.78194522 -1.23468291 3.09754616 
H -0.86855219 -0.74107506 3.49929795 
O 2.10530184 3.79705770 -1.22916552 
O 1.25610805 2.99588296 -1.71397346 
O -1.62656647 0.08376755 -1.06792527 
Vibrational frequencies (in cm-1) 
-801.1  36.8  46.1  66.7 117.1 131.3 148.5 165.7 186.4 200.9 221.2 238.1 280.2 309.8 
330.0 363.7 384.6 439.5 446.7 481.0 551.3 585.5 595.7 621.6 686.8 719.5 769.4 799.6 
824.0 848.0 895.1 900.2 930.9 991.1 1019.7 1033.6 1040.1 1044.0 1054.2 1077.4 1086.2 
1099.4 1117.7 1134.9 1166.2 1178.5 1187.9 1203.0 1214.4 1241.3 1249.0 1265.7 1270.8 
1284.6 1286.3 1291.6 1298.1 1315.7 1339.4 1357.0 1378.9 1384.3 1391.5 1423.5 1589.4 
1837.6 2606.6 2665.2 2668.7 2670.2 2676.6 2677.2 2679.6 2707.2 2709.8 2714.8 2731.4 
2761.3 2777.3 2778.6 4896.4  
 
 
name= TS134 
energy (in kcal/mol)= 37.798258 
ZPE (in kcal/mol)= 139.416 
G (in kcal/mol)= 113.057 
Geometry 
C -2.18827127 0.23604291 -0.74686021 
C -1.03471192 -0.46369827 -0.72818428 
C 2.62518623 0.32653205 0.70750564 
C 2.41353345 -0.70040510 1.79485805 
C 1.10816359 -1.46715790 1.71431385 
C 0.72982882 -2.08369535 0.34358348 
C -0.64770078 -1.37197571 0.36600030 
C -0.24414998 -0.66288486 1.72725422 
C -0.13545435 0.84488371 1.65684288 
C -1.14688255 -1.07247387 2.88397467 
H -3.45599796 -0.81677838 -0.10754020 
H -2.81743270 0.81899806 -1.33731791 
H -3.25095709 -0.33907279 0.49369074 
H 2.29696612 0.08547973 -0.31412664 
H 2.49553580 -0.20741075 2.78826921 
H 3.26640459 -1.41446613 1.75423626 
H 1.11036298 -2.23613653 2.51473988 
H 0.66383948 -3.17462482 0.33724100 
H 1.39262286 -1.80650766 -0.48735518 
H -1.45732281 -2.11586832 0.52753994 
H -1.12251379 1.32380301 1.66202624 
H 0.36551355 1.19060032 0.74144965 
H 0.43311930 1.24625212 2.50573351 
H -1.26319145 -2.15924384 2.95753455 
H -2.14640257 -0.63567929 2.79230518 
H -0.73149996 -0.72700972 3.84031502 
O 0.89881570 -0.52032216 -1.92054437 
O 3.16606948 1.37588400 0.96079333 
O -0.29866362 -0.18922302 -1.83949548 
Vibrational frequencies (in cm-1) 
-882.9  14.4  60.1  76.7 121.0 158.5 178.4 182.8 187.0 199.8 226.6 232.0 289.0 293.9 
327.4 331.3 378.2 387.6 415.8 431.3 440.8 446.6 570.0 575.0 596.6 646.3 706.5 769.6 
811.4 826.9 859.9 910.9 934.5 993.2 1001.7 1010.2 1018.0 1047.6 1062.8 1068.3 1098.1 
1120.3 1124.9 1149.8 1159.8 1191.0 1206.2 1235.0 1259.4 1265.1 1279.1 1282.3 1286.8 
1289.7 1298.1 1300.4 1313.7 1319.3 1330.6 1343.5 1352.6 1385.7 1405.0 1409.6 1629.2 
1826.3 2626.3 2655.1 2658.4 2662.8 2673.6 2677.1 2680.8 2705.5 2712.6 2738.5 2755.1 
2772.3 2779.5 2782.5 4992.7  
450 
 
 
 
name= TS135 
energy (in kcal/mol)= 33.606348 
ZPE (in kcal/mol)= 143.779 
G (in kcal/mol)= 119.963 
Geometry 
C -2.25392336 0.02846573 -0.59724008 
C -0.96183057 0.19436950 -0.02215929 
C -0.51478369 1.60652072 0.38541789 
C 0.67033451 1.60385587 1.34567455 
C 1.76573931 0.63774884 0.88906712 
C 1.25908177 -0.78742988 0.60407832 
C -0.27032683 -0.96055765 0.67710785 
C -0.80965395 -1.13795310 2.07834566 
C -2.26126045 -1.48870503 2.15545458 
C -0.07367309 -1.03928013 3.18769715 
H -2.94389366 0.84486948 -0.67143538 
H -2.72577599 -0.93013826 -0.64940473 
H -1.46514676 0.26053222 -1.97845225 
H -1.36461065 2.20464486 0.78836176 
H 0.32253812 1.33707561 2.36378531 
H 1.08480376 2.62886208 1.42288089 
H 2.23977619 1.04406054 -0.02843369 
H 1.74225832 -1.50848575 1.28983031 
H 1.59094268 -1.08334967 -0.41322908 
H -0.51612950 -1.90760808 0.11682604 
H -2.50825583 -2.34634224 1.51532882 
H -2.89021639 -0.64719933 1.82364924 
H -2.57924645 -1.74444346 3.17447319 
H 2.56783398 0.60496134 1.65009421 
H 0.97539108 -0.79498788 3.20526326 
H -0.47005316 -1.19820539 4.17726316 
O 0.43794341 1.36766587 -1.69373885 
O -0.19495297 2.30479965 -0.81400545 
O -0.32612741 0.21373866 -1.54580990 
Vibrational frequencies (in cm-1) 
-1397.6  51.8  69.5 118.1 149.3 179.3 190.9 230.6 285.0 300.3 334.0 346.9 377.8 416.0 
442.5 491.6 513.8 538.2 586.6 607.7 613.7 653.9 723.0 751.7 811.1 848.8 890.7 903.1 
928.0 956.4 983.0 996.6 1004.9 1035.2 1041.5 1051.1 1060.0 1070.6 1084.2 1097.1 1115.8 
1147.1 1172.8 1188.7 1200.8 1218.4 1242.2 1262.4 1270.5 1277.5 1282.8 1291.3 1308.7 
1316.6 1325.6 1328.0 1336.0 1340.2 1364.1 1379.2 1396.0 1403.6 1408.6 1533.7 1862.5 
2139.7 2644.8 2661.3 2663.7 2674.6 2676.7 2681.6 2682.9 2720.4 2735.8 2736.7 2740.4 
2741.7 2778.2 2791.2 2797.7  
 
 
name= TS136 
energy (in kcal/mol)= 37.45237 
ZPE (in kcal/mol)= 139.979 
G (in kcal/mol)= 113.857 
Geometry 
C -0.46420299 -0.58710581 -1.29493814 
C 0.14066896 0.40273404 -0.34381660 
C -0.14649947 3.08884420 2.22950493 
C 0.26496315 2.17374232 3.29871407 
C 0.82054442 0.82865723 2.86799594 
C 1.74062070 0.81493909 1.61858750 
C 0.78973107 -0.15828399 0.88424735 
C -0.15870658 -0.18533481 2.16239994 
C -1.58524342 0.30035089 1.92389232 
C -0.30784135 -1.45680597 2.84789954 
H -1.05111767 -1.35418131 -0.77572382 
H 0.31584070 -1.09855636 -1.87643317 
H -1.12783415 -0.08965395 -2.02026682 
H 0.04553256 2.92121716 1.17323982 
451 
 
H -0.60141350 2.01793836 3.99928562 
H 1.00855872 2.70329090 3.95033247 
H 1.30314549 0.35969333 3.74882868 
H 2.74282657 0.41826936 1.79840037 
H 1.86403736 1.78514794 1.12178077 
H 1.24274605 -1.13839761 0.67518930 
H -1.61246452 1.25814228 1.39063354 
H -2.10980593 0.44331272 2.88214302 
H -2.17128746 -0.41815864 1.33894686 
H 0.98431699 -1.87271958 3.66596355 
H 1.25982816 -2.06938752 2.93025858 
H -0.68216691 -2.32788626 2.37309818 
O -1.04484860 4.46788944 3.67586040 
O -0.77972513 4.19354278 2.46716014 
O 0.10096351 1.58880894 -0.56939231 
Vibrational frequencies (in cm-1) 
-968.5  33.0  55.9  71.2 109.9 117.9 149.0 168.3 195.2 200.1 223.8 226.7 269.5 306.9 
316.9 361.9 389.2 425.1 440.9 522.8 545.9 575.7 598.4 639.8 689.4 727.5 758.4 781.0 
815.2 841.2 902.0 934.6 985.4 1014.1 1028.1 1033.1 1043.2 1046.5 1052.5 1077.5 1095.4 
1109.5 1120.7 1150.7 1161.2 1179.2 1194.8 1205.5 1228.0 1243.2 1257.1 1261.9 1271.1 
1283.6 1287.3 1290.3 1303.6 1320.0 1330.5 1355.3 1370.6 1379.3 1395.7 1405.7 1592.5 
1845.9 2616.1 2664.9 2666.2 2670.6 2672.6 2674.7 2677.9 2710.2 2717.9 2724.8 2733.7 
2761.3 2776.7 2779.5 4756.8  
 
 
name= TS137 
energy (in kcal/mol)= 35.91801 
ZPE (in kcal/mol)= 141.554 
G (in kcal/mol)= 114.943 
Geometry 
C -2.19612226 -0.05171382 -1.17552416 
C -0.93495554 -0.11114101 -0.42524730 
C -0.00975644 1.06256842 -0.71574873 
C 1.51069337 0.87822447 -0.50971569 
C 1.97428270 0.26732324 0.80788247 
C 1.67369438 -1.24623235 0.83405601 
C -0.84417202 -1.07593433 0.61414137 
C 0.27352736 -1.57673978 1.20049818 
C 1.40065913 0.98616213 2.03096465 
C 0.13847507 -2.60652658 2.27095812 
H -2.56874475 0.99162345 -1.27722688 
H -3.00164703 -0.70097106 -0.82593883 
H -1.99140600 -0.28953714 -2.25220038 
H -0.39559543 1.78955596 0.09287708 
H 1.95961364 1.88664001 -0.64246649 
H 1.90430959 0.29908237 -1.37004205 
H 3.09249528 0.37742883 0.84666131 
H 2.39972755 -1.74384850 1.50915654 
H 1.88671665 -1.67060476 -0.17975490 
H -1.81130648 -1.48757127 0.94127622 
H 1.82559217 0.59548138 2.96135983 
H 0.31220261 0.88913251 2.09895749 
H 1.62677818 2.05998223 1.99125302 
H 0.64227555 -2.28603567 3.19786477 
H 0.60439463 -3.55974574 1.97061715 
H -0.90351592 -2.83431762 2.53887748 
O 0.18005612 -0.07553076 -3.11193208 
O -0.26568808 1.55174283 -1.90141800 
O 0.25507353 -1.00472753 -2.42947937 
Vibrational frequencies (in cm-1) 
-108.3  47.0  55.8  76.7  95.5 113.3 125.8 151.1 165.5 188.3 196.3 244.6 264.4 305.3 
320.2 355.3 375.4 401.6 422.2 476.3 511.6 597.0 628.6 648.0 709.2 883.1 889.9 910.4 
927.0 960.1 995.4 1008.7 1016.3 1043.4 1053.6 1062.8 1089.9 1120.2 1132.1 1135.3 1153.3 
1169.9 1223.4 1236.1 1243.8 1250.4 1257.2 1271.3 1275.2 1284.2 1296.8 1300.3 1303.7 
1311.4 1316.3 1362.2 1376.9 1387.0 1389.7 1397.3 1407.9 1435.7 1479.0 1487.4 1765.4 
452 
 
2519.0 2586.1 2637.9 2654.9 2656.7 2662.9 2668.3 2668.7 2677.7 2692.2 2727.7 2728.5 
2742.1 2757.0 2773.0 2781.1  
 
 
name= TS138 
energy (in kcal/mol)= 37.761566 
ZPE (in kcal/mol)= 139.831 
G (in kcal/mol)= 113.014 
Geometry 
C -2.70850850 -3.43270206 0.28225196 
C -1.25494332 -3.24544584 -0.04697508 
C 2.13692307 0.70968889 0.67524253 
C 2.09321105 -0.68827907 0.23327646 
C 1.38894973 -1.57763674 1.23840788 
C 1.16459302 -3.04583049 0.79532743 
C -0.34702730 -2.93890505 1.10705247 
C -0.16725341 -1.39102020 1.41100333 
C -0.84326302 -0.48879335 0.37848068 
C -0.57824510 -0.87447932 2.70210430 
H -2.88979957 -4.44410958 0.67266649 
H -3.33605303 -3.32283497 -0.61625482 
H -3.06340164 -2.71555730 1.03030715 
H 1.60704792 1.06904633 1.54886887 
H 3.13298566 -1.05810055 0.03686808 
H 1.62404443 -0.75250829 -0.78174843 
H 1.91043686 -1.51295864 2.21209421 
H 1.70492783 -3.79474250 1.37660612 
H 1.37870074 -3.23265666 -0.26776948 
H -0.64571545 -3.51053377 1.99847508 
H -0.56749216 0.56382294 0.52728525 
H -1.93620306 -0.54985240 0.43788526 
H -0.55454259 -0.76580432 -0.64598233 
H -1.57747698 -0.92340107 3.05352919 
H 0.36893323 -1.35242637 3.88115862 
H -0.04876861 -2.04070857 3.79759825 
O 3.45407408 1.29289910 -0.97586752 
O 2.80659353 1.63025461 0.05696991 
O -0.84949561 -3.34716069 -1.17764220 
Vibrational frequencies (in cm-1) 
-938.1  29.8  38.6  52.8  87.0 112.6 126.1 164.0 183.1 202.0 224.5 244.9 275.3 289.5 
312.9 370.6 393.9 432.7 440.1 480.5 511.0 571.8 590.2 635.8 676.7 725.3 770.7 784.0 
815.6 839.9 908.7 956.2 991.4 1014.8 1034.6 1036.1 1038.8 1045.6 1055.6 1087.8 1100.3 
1107.4 1125.1 1142.2 1174.8 1184.1 1193.6 1210.4 1220.3 1238.8 1255.4 1261.3 1269.5 
1273.0 1285.9 1294.4 1302.4 1313.4 1336.4 1343.2 1356.7 1380.1 1384.8 1403.7 1597.1 
1854.8 2618.5 2661.4 2666.4 2673.1 2676.4 2676.9 2697.4 2715.4 2726.0 2728.1 2733.7 
2759.9 2775.7 2780.2 4764.1  
 
 
name= TS139 
energy (in kcal/mol)= 31.998322 
ZPE (in kcal/mol)= 145.833 
G (in kcal/mol)= 122.949 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.43493210 0.00000000 0.00000000 
C 2.22316814 1.33728435 0.00000000 
C 3.60155770 1.27330503 0.69006552 
C 4.03508774 -0.17085094 0.94471575 
C 3.66102887 -1.02656589 -0.30682471 
C 2.25216615 -1.20587579 0.34238109 
C 2.93346698 -0.96264008 1.75557526 
C 2.13120836 -0.21633086 2.79907646 
C 3.48035145 -2.26313218 2.34603584 
H -0.57762109 0.89861524 0.14897398 
H -0.56983519 -0.89475175 0.17297658 
453 
 
H 0.81706254 -0.74118101 -2.01698090 
H 1.59885358 2.16410152 0.39172170 
H 3.58272449 1.84351135 1.63597150 
H 4.35166191 1.78104615 0.04675710 
H 5.05676241 -0.25319702 1.31678602 
H 4.22891758 -1.95304724 -0.40482402 
H 3.68659819 -0.50674453 -1.26813330 
H 1.74941783 -2.16267069 0.20482877 
H 1.64052397 0.68371004 2.41322749 
H 2.77079041 0.09853020 3.63333793 
H 1.33426142 -0.85096124 3.20901295 
H 3.32917041 -2.31881106 3.43016771 
H 4.55680738 -2.37353548 2.17381603 
H 2.99247918 -3.14373689 1.91406037 
O 1.36005587 1.33438226 -2.13285486 
O 2.53128148 1.59391564 -1.37526930 
O 0.80963461 0.09003800 -1.40221172 
Vibrational frequencies (in cm-1) 
-127.8 108.1 126.7 181.7 203.5 217.6 229.3 283.9 308.6 343.5 378.7 399.4 438.8 445.9 
473.4 478.0 555.5 588.0 624.1 700.1 726.1 759.6 798.8 806.9 854.0 886.3 918.3 936.3 
947.7 962.6 987.8 997.0 1005.4 1020.7 1027.8 1042.6 1073.5 1083.2 1091.4 1100.0 1109.4 
1163.2 1169.7 1178.1 1193.6 1199.8 1217.0 1231.5 1253.2 1261.5 1281.9 1285.6 1288.0 
1293.7 1296.4 1299.2 1320.8 1323.4 1326.2 1364.9 1373.9 1381.9 1414.4 1423.7 1549.2 
2658.7 2670.8 2674.1 2674.8 2678.8 2685.4 2687.0 2722.1 2739.0 2745.9 2750.0 2763.5 
2781.6 2783.2 2786.9 2899.5  
 
 
name= TS140 
energy (in kcal/mol)= 36.926433 
ZPE (in kcal/mol)= 141.429 
G (in kcal/mol)= 115.58 
Geometry 
C -2.40409561 -2.33503720 -0.81036595 
C -1.13790729 -1.53593873 -0.69897074 
C 0.53767378 1.76554300 -0.41629197 
C 0.83104270 1.55952822 1.00565481 
C 0.60247903 0.16106003 1.54891126 
C 0.99776041 -1.01949607 0.62575970 
C -0.44669128 -1.56345687 0.62554009 
C -0.89083017 -0.37934527 1.61105606 
C -1.95273176 0.54839167 1.04237815 
C -1.29536407 -0.85443710 2.92594667 
H -3.03388501 -2.22529467 0.08252659 
H -2.18097918 -3.40335841 -0.93105773 
H -2.99642625 -2.02689213 -1.68453550 
H 0.30292618 0.96481261 -1.11373177 
H 0.24087686 2.30157642 1.60948298 
H 1.88924115 1.87655393 1.19695595 
H 1.08354576 0.09597340 2.54176090 
H 1.73660844 -1.70065365 1.05374039 
H 1.36836232 -0.72953238 -0.36529939 
H -0.54982557 -2.55093968 1.09701626 
H -2.93690772 0.06442039 1.03039696 
H -1.73369986 0.86880897 0.01792073 
H -2.04342998 1.45385722 1.65804265 
H -0.29985113 -1.54585371 3.33719636 
H -2.24655873 -0.58293836 3.32093119 
H -0.98943650 -1.51595811 3.93827463 
O 0.80264168 3.93248484 -0.21833936 
O 0.53790141 2.93911924 -0.96330643 
O -0.71294038 -0.91118633 -1.64317582 
Vibrational frequencies (in cm-1) 
-1370.5  34.2  60.5  73.7 113.5 125.4 150.6 175.0 192.8 204.3 225.4 247.0 278.7 312.2 
339.7 369.2 409.0 432.7 445.9 547.4 569.1 597.6 666.0 674.3 696.1 736.2 767.6 812.5 
827.9 897.0 938.4 984.9 1022.2 1033.2 1043.1 1046.5 1053.7 1079.9 1098.8 1109.3 1145.0 
454 
 
1152.1 1179.9 1181.2 1192.2 1206.0 1221.0 1247.1 1254.2 1264.1 1274.4 1282.8 1289.5 
1298.0 1311.0 1314.7 1337.4 1358.4 1371.3 1380.5 1395.3 1398.3 1452.8 1592.4 1841.7 
1913.3 2619.8 2668.2 2671.6 2672.2 2673.7 2676.9 2679.8 2715.3 2723.5 2739.2 2762.8 
2775.3 2780.0 2782.3 3744.3  
 
 
name= TS141 
energy (in kcal/mol)= 34.471764 
ZPE (in kcal/mol)= 144.744 
G (in kcal/mol)= 121.915 
Geometry 
C -2.17583187 -0.15488769 -1.29814051 
C -0.96305311 -0.04808941 -0.42181646 
C -0.20997066 1.26458383 -0.56843721 
C 0.91225643 1.38166838 0.48157832 
C 1.35453937 -0.02190991 0.93174598 
C 1.51104428 -0.84840578 -0.35099186 
C -0.75329490 -1.08206569 0.56058761 
C 0.20739899 -0.77286950 1.68274154 
C -0.46735698 0.07643053 2.76313489 
C 0.73917627 -2.05765598 2.32939507 
H -1.97517005 0.23939022 -2.31433115 
H -3.00989132 0.42001319 -0.87380644 
H -2.51512789 -1.19011858 -1.43475825 
H -0.85337323 2.16233473 -0.59567179 
H 0.58524001 1.99116210 1.33972492 
H 1.77018664 1.92375566 0.03523049 
H 2.27884929 0.02339011 1.53208798 
H 1.88861692 -1.86747106 -0.19371016 
H 2.12158770 -0.34989568 -1.12614478 
H -1.41494102 -1.92276658 0.65808347 
H -1.20169184 -0.51256992 3.32550956 
H -1.00812740 0.92893181 2.33750498 
H 0.26472306 0.46383091 3.47938935 
H -0.06548403 -2.61112079 2.82776739 
H 1.50029680 -1.83591166 3.08535820 
H 1.18627395 -2.73691237 1.59592299 
O 0.31604624 -0.13841318 -2.37107852 
O 0.39570509 1.18233575 -1.87409968 
O 0.15729792 -1.01287780 -0.88883025 
Vibrational frequencies (in cm-1) 
-519.4 113.2 127.6 160.1 173.2 193.0 217.6 243.4 269.7 297.9 309.4 368.7 392.1 427.6 
435.4 455.5 500.1 524.3 574.7 623.8 673.4 710.8 769.9 879.5 917.7 920.4 940.9 948.7 
959.1 978.8 991.5 1000.7 1006.3 1024.7 1036.8 1040.2 1056.4 1085.4 1101.5 1111.6 1147.6 
1151.4 1180.3 1198.5 1219.5 1228.9 1244.9 1253.9 1266.0 1273.1 1276.7 1290.7 1296.1 
1300.9 1302.5 1312.1 1320.3 1324.8 1336.4 1340.8 1367.4 1395.6 1399.2 1410.8 1521.4 
2637.9 2645.5 2665.1 2672.2 2674.0 2676.0 2677.8 2681.9 2701.1 2713.5 2729.5 2744.6 
2770.6 2774.6 2781.1 2782.9  
 
 
name= TS142 
energy (in kcal/mol)= 38.604661 
ZPE (in kcal/mol)= 140.969 
G (in kcal/mol)= 116.053 
Geometry 
C -2.54986374 -0.78868662 -0.40806485 
C -2.44598392 -1.41719340 -1.63425090 
C -0.06429745 1.12677212 -0.85612976 
C 0.75892458 0.88036378 -2.01877007 
C 0.49855879 -0.43718786 -2.75302864 
C -0.89972545 -0.56733937 -3.39848390 
C -1.24944406 -1.75042250 -2.44109597 
C 0.22898541 -1.75521488 -1.92104917 
C 0.51956935 -1.74140504 -0.43892566 
C 0.99819286 -2.92125531 -2.55055483 
455 
 
H -2.26231701 0.92070621 -1.20171376 
H -1.76279361 -0.72391193 0.30464632 
H -3.51159970 -0.58030019 0.02145541 
H -1.71016904 1.44038693 -1.45718497 
H 1.83810369 0.90175855 -1.70202928 
H 0.64397958 1.71543525 -2.76126203 
H 1.31974093 -0.58168000 -3.48301721 
H -0.89176468 -0.86260552 -4.45515049 
H -1.56245421 0.29613595 -3.32584793 
H -1.48628616 -2.69256883 -3.00649192 
H -0.18769498 -1.14445105 0.14735800 
H 1.53730451 -1.40238695 -0.22484563 
H 0.42668088 -2.75752133 -0.01922726 
H 2.07143239 -2.85453007 -2.34855169 
H 0.86384520 -2.96753006 -3.63835767 
H 0.64455322 -3.88149933 -2.15059261 
O -3.55029740 -2.07133302 -3.45417935 
O -0.15689668 1.29268153 0.28199778 
O -3.62344036 -1.64232373 -2.22830550 
Vibrational frequencies (in cm-1) 
-647.7  38.0  72.2  88.7 154.8 182.0 193.8 200.0 221.5 243.0 264.0 270.3 300.8 334.1 
376.2 390.1 426.8 450.9 509.6 512.6 533.0 587.6 622.0 653.6 670.5 703.1 722.7 784.5 
824.4 891.7 924.9 940.3 951.5 968.5 979.6 989.4 1011.8 1018.4 1023.5 1035.0 1044.6 
1094.3 1107.8 1130.8 1138.9 1157.4 1197.7 1206.2 1219.4 1248.1 1269.0 1278.9 1282.1 
1292.3 1299.4 1304.2 1326.6 1340.8 1347.5 1369.8 1382.4 1405.9 1408.5 1444.5 1648.6 
2081.8 2614.2 2638.8 2659.4 2668.8 2676.4 2679.7 2682.7 2695.2 2711.6 2731.7 2764.7 
2775.2 2780.6 2799.0 4638.3  
 
 
name= TS143 
energy (in kcal/mol)= 39.151057 
ZPE (in kcal/mol)= 140.746 
G (in kcal/mol)= 117.488 
Geometry 
C -1.76593266 -0.86465146 -1.40410104 
C -0.35128748 -0.71032527 -0.91701624 
C 0.26338175 0.72980988 -0.87626418 
C 1.09444204 1.07649579 0.39853417 
C 1.09770223 -0.13767740 1.27596327 
C 1.53413498 -1.40150218 0.57551806 
C 0.00000061 -1.54704323 0.30433727 
C -0.32277796 -0.72398070 1.69303468 
C -1.48380814 0.24382514 1.71317759 
C -0.21389106 -1.50468243 2.87356822 
H -1.98585689 -0.18755618 -2.24203928 
H -2.50213646 -0.67474074 -0.61302126 
H -1.94326370 -1.88632781 -1.77456062 
H -0.38388746 1.55272390 -1.19964972 
H 0.70160291 1.98277015 0.91382521 
H 2.81407161 0.80169343 -0.54428748 
H 1.74173575 -0.08348627 2.92485189 
H 1.94725894 -2.18756504 1.21714384 
H 2.18453931 -1.32024911 -0.29919191 
H -0.41507932 -2.55235164 0.31899677 
H -1.56298438 0.87378749 0.82429763 
H -1.40064523 0.92033147 2.57747494 
H -2.43620859 -0.29399201 1.81779141 
H 1.32000072 -0.51322588 3.46093617 
H 0.35051224 -2.41146246 2.91088033 
H -0.87796631 -1.36666605 3.69962207 
O 1.14024353 0.34481001 -1.96416694 
O 2.39088157 1.47421162 0.03933110 
O 0.56870493 -1.00529879 -2.01534331 
Vibrational frequencies (in cm-1) 
456 
 
-802.8 105.6 118.8 149.1 180.4 201.5 219.4 242.7 261.8 294.4 313.4 331.6 341.9 344.5 
391.2 417.5 427.4 480.5 517.7 530.9 551.2 604.8 620.7 624.6 698.6 708.4 760.3 807.9 
857.0 920.7 938.6 963.2 968.1 978.6 991.6 997.8 1013.6 1044.3 1048.8 1054.5 1061.2 
1077.4 1096.9 1112.4 1129.8 1149.1 1171.6 1181.4 1199.0 1235.4 1241.0 1272.2 1273.6 
1279.1 1284.5 1288.8 1292.2 1303.8 1319.3 1333.0 1366.5 1392.2 1395.6 1397.7 1399.7 
1465.4 2666.5 2671.1 2672.4 2676.9 2682.6 2690.2 2705.9 2735.0 2741.3 2762.6 2779.2 
2782.4 2788.6 2794.4 4561.7  
 
 
name= TS144 
energy (in kcal/mol)= 40.519966 
ZPE (in kcal/mol)= 139.433 
G (in kcal/mol)= 111.94 
Geometry 
C -2.53421181 -1.04129185 -0.46756211 
C -1.19520725 -0.44776734 -0.50654378 
C 3.05108724 2.10988132 1.40287066 
C 1.59283461 1.73965951 1.52938490 
C 1.40673758 0.23540687 1.46780733 
C 1.32519134 -0.35693420 0.03541253 
C -0.08146126 -0.93875761 0.32367599 
C -0.03468744 -0.32448005 1.78684719 
C -1.10660177 0.72296425 2.07147803 
C -0.16699715 -1.32103284 2.83738885 
H -2.70655924 -1.69134015 -1.34499270 
H -3.31476165 -0.25463853 -0.53951156 
H -2.72345375 -1.63493585 0.43860296 
H 3.28271842 3.08782297 0.96221615 
H 0.98674087 2.25141883 0.75573866 
H 1.21716913 2.12971105 2.50177152 
H 2.18306857 -0.25732208 2.08560908 
H 2.08694059 -1.11272541 -0.18234772 
H 1.37975265 0.38221943 -0.76794236 
H -0.09444456 -2.04784427 0.34710333 
H -2.09959800 0.25392773 2.15581105 
H -1.17213238 1.47327730 1.27442978 
H -0.91759588 1.25161948 3.01309294 
H 0.63879135 -2.64692194 2.51504008 
H -0.02194039 -1.09159858 3.86325616 
H 1.27210240 -2.20100853 2.74980282 
O -1.84048254 1.04775462 -1.98301430 
O 3.93113430 1.37911809 1.78180890 
O -0.90393551 0.56934354 -1.26876022 
Vibrational frequencies (in cm-1) 
-961.7  24.0  35.9  43.6  79.7  84.9 119.5 155.8 174.6 185.2 209.2 231.8 246.4 275.0 
292.8 302.2 374.7 413.7 444.3 455.1 506.3 540.5 605.6 630.4 669.2 685.5 766.7 803.0 
851.3 867.9 921.3 937.6 973.0 1012.6 1021.1 1024.9 1043.2 1057.7 1064.8 1076.8 1096.7 
1109.2 1120.5 1130.9 1153.5 1164.2 1183.4 1203.1 1235.7 1260.8 1261.9 1272.1 1287.6 
1291.6 1293.6 1298.1 1305.6 1337.6 1338.9 1354.6 1377.2 1382.8 1401.3 1439.7 1596.2 
1841.3 2639.3 2648.7 2657.3 2664.9 2667.9 2673.4 2679.3 2706.5 2715.4 2725.3 2739.1 
2764.1 2766.3 2776.8 4763.9  
 
 
name= TS145 
energy (in kcal/mol)= 38.496012 
ZPE (in kcal/mol)= 141.79 
G (in kcal/mol)= 117.847 
Geometry 
C -2.45659017 -0.43115993 -0.81334570 
C -1.11791189 -0.17244356 -0.42414556 
C -0.47621273 1.23585440 -0.56865083 
C 0.71158267 1.30025795 0.41136588 
C 0.76540175 -0.03718565 1.14081203 
C 2.14730454 -0.55513013 1.39244394 
C -0.37642964 -0.92007613 0.62954647 
457 
 
C -0.40315333 -0.39383636 2.06418326 
C -1.39978342 0.65076429 2.49684533 
C -0.17244465 -1.41165533 3.15818273 
H -3.10615899 0.34731729 -1.15802910 
H -2.97596583 -1.29679289 -0.45540333 
H -1.74497620 -0.77247770 -2.25047932 
H -1.19941188 2.06444474 -0.44136460 
H 0.61313632 2.13868971 1.11983287 
H 1.64754963 1.48273779 -0.15171782 
H 2.68792971 0.09054685 2.09787014 
H 2.14980384 -1.56922184 1.81114257 
H 2.73195506 -0.59742893 0.46158210 
H -0.26126035 -1.98782896 0.45839408 
H -1.65614337 1.36242651 1.70520945 
H -1.01448240 1.23001244 3.34626482 
H -2.34458982 0.18494648 2.81104119 
H 0.34230651 -0.95564117 4.01383667 
H 0.43293832 -2.26358184 2.82684406 
H -1.12427013 -1.82178715 3.52118872 
O 0.34227777 0.08523533 -2.38548390 
O -0.06084320 1.38142179 -1.91535846 
O -0.61214591 -0.77102375 -1.82930741 
Vibrational frequencies (in cm-1) 
-1352.5  85.5  96.7 113.8 131.8 150.0 164.5 208.0 226.5 254.2 278.8 341.9 359.1 384.9 
419.0 442.8 469.6 494.1 521.8 600.9 605.8 639.2 656.7 730.8 754.9 762.4 844.4 873.8 
933.8 968.6 977.9 986.6 994.5 1010.9 1015.4 1022.1 1032.9 1049.4 1065.3 1080.8 1100.9 
1137.7 1152.0 1158.1 1182.1 1223.2 1243.8 1273.2 1274.7 1281.6 1286.5 1289.0 1293.2 
1295.9 1302.3 1306.1 1318.0 1326.1 1339.0 1367.4 1395.1 1402.8 1408.7 1504.9 1583.2 
2184.8 2666.1 2671.2 2671.7 2674.5 2676.2 2676.9 2679.8 2693.6 2736.6 2748.0 2766.6 
2780.3 2780.4 2783.8 2797.6  
 
 
name= TS146 
energy (in kcal/mol)= 42.109261 
ZPE (in kcal/mol)= 138.342 
G (in kcal/mol)= 110.361 
Geometry 
C -1.65133995 0.12165808 -0.43601149 
C -0.27202569 -0.19265519 -0.97718698 
C 0.60268459 1.07899135 -1.30744295 
C 2.02107096 1.22801140 -0.88905047 
C 0.53949190 -0.13444857 1.94902483 
C 0.77268304 -1.28523491 1.01803573 
C 0.41973528 -1.29804867 -0.27110538 
C -0.82862499 -0.27444293 2.53185084 
C -1.41190680 0.92777094 3.13864594 
C 1.54146775 -0.15535308 3.11365223 
H -1.71922911 1.15804356 -0.07384150 
H -1.94342482 -0.55222287 0.38318206 
H -2.41606930 0.01820614 -1.22041088 
H -0.30342068 1.60250807 -2.83817474 
H 2.11789137 1.98847408 -0.09727270 
H 2.46318313 0.29093900 -0.52294142 
H 0.65354031 0.83260946 1.39408281 
H 1.24460486 -2.15614141 1.47554809 
H 2.64244944 1.58060491 -1.73019384 
H 0.61015941 -2.17191197 -0.89958420 
H -1.70523471 0.69821665 4.17852504 
H -2.36193374 1.16036819 2.62312814 
H -0.80945849 1.84151654 3.15108932 
H 1.43421216 0.72768446 3.75341625 
H 2.57255988 -0.16932529 2.74042791 
H 1.40917482 -1.04415020 3.74368483 
O 0.46081635 0.54031428 -2.85652822 
O -0.09233940 2.14651920 -1.59618768 
458 
 
O -0.40045602 -0.52805871 -2.39158895 
Vibrational frequencies (in cm-1) 
-1565.1  15.6  41.1  50.6  73.1  81.8 110.0 118.3 137.5 157.4 185.7 214.4 257.7 268.8 
294.3 319.0 333.7 367.1 423.6 460.6 494.5 509.8 587.9 611.3 663.5 707.7 768.8 824.1 
883.6 898.3 943.5 974.9 988.0 1012.0 1014.2 1014.9 1038.3 1051.8 1092.0 1098.3 1119.2 
1147.5 1179.6 1189.1 1213.7 1216.2 1254.4 1260.7 1267.3 1268.3 1274.5 1282.1 1297.0 
1298.0 1298.6 1303.6 1331.5 1341.7 1371.3 1381.5 1386.2 1405.2 1410.8 1553.8 1858.8 
2186.6 2654.8 2655.8 2659.8 2660.4 2667.2 2668.9 2670.9 2674.8 2689.5 2738.9 2753.6 
2768.3 2770.0 2775.0 2778.6  
 
 
name= TS147 
energy (in kcal/mol)= 40.070341 
ZPE (in kcal/mol)= 140.534 
G (in kcal/mol)= 115.02 
Geometry 
C -2.62170858 -1.40284141 -1.13414144 
C -2.18201029 -1.72948888 0.23557555 
C 0.20321343 1.55468192 -0.51236569 
C 1.28720440 0.82421061 0.16358864 
C 0.98260366 -0.58318919 0.65244887 
C 0.33774285 -1.57302971 -0.35433164 
C -0.79034985 -1.90196901 0.65373107 
C -0.22584352 -0.79616261 1.63927297 
C -1.14499809 0.39203896 1.84273690 
C 0.19108160 -1.37774349 2.97953966 
H -2.29445124 -2.17334361 -1.85355219 
H -2.16826315 -0.45067536 -1.47951815 
H -3.71163143 -1.29845063 -1.23600178 
H -0.74402466 2.30887438 -1.16417171 
H 1.64171236 1.43113217 1.02886606 
H 2.15462566 0.77840128 -0.53893462 
H 1.91273144 -1.00558536 1.08646903 
H 0.96821240 -2.42425250 -0.62142144 
H 0.00144838 -1.10501899 -1.28626326 
H -0.67972361 -2.91707493 1.10783257 
H -1.57620742 0.75838740 0.90595196 
H -0.62052588 1.22519995 2.32367384 
H -1.98937953 0.11253829 2.49626381 
H 0.65474486 -0.62128810 3.62078282 
H 0.89588026 -2.20901402 2.87633512 
H -0.69353291 -1.77004508 3.51157391 
O -2.90551878 -2.19646563 2.26601866 
O -0.50948419 1.09319881 -1.46482863 
O -3.17951151 -1.89492561 1.06137630 
Vibrational frequencies (in cm-1) 
-2023.3  43.3  72.6  91.3 110.9 132.4 158.3 175.0 193.2 210.0 234.9 250.5 275.7 297.0 
299.8 324.5 378.0 412.4 423.0 440.4 477.8 556.2 636.5 661.6 683.7 789.5 807.3 889.1 
916.7 952.1 998.0 1006.0 1008.0 1019.6 1030.6 1044.5 1053.6 1081.7 1087.6 1117.2 1135.4 
1142.3 1184.9 1209.2 1229.6 1250.7 1261.6 1262.3 1274.1 1282.3 1286.2 1290.6 1298.4 
1301.1 1320.3 1321.7 1334.8 1356.9 1382.3 1387.6 1405.1 1409.5 1441.6 1557.5 1581.2 
2520.0 2635.2 2653.6 2657.1 2662.5 2665.4 2676.3 2679.7 2683.3 2693.8 2712.3 2732.8 
2762.1 2767.7 2776.2 2778.6  
 
 
name= TS148 
energy (in kcal/mol)= 37.973699 
ZPE (in kcal/mol)= 142.833 
G (in kcal/mol)= 118.517 
Geometry 
C -2.44382573 -0.31790385 -1.23087420 
C -1.02510745 -0.34739340 -0.73170849 
C -0.36147150 1.04166487 -0.65469594 
C 0.92874485 1.14007429 0.16547798 
C 1.02872335 0.16935647 1.31346893 
459 
 
C 1.79020837 -1.13344507 1.10814199 
C -0.58404399 -1.42532384 0.10663030 
C 0.27183731 -1.15510647 1.27222983 
C 2.70405067 -1.64976943 2.18418992 
C -0.32498894 -1.67993465 2.55782097 
H -3.12678618 0.02892327 -0.44357953 
H -2.78721431 -1.31377848 -1.54495160 
H -2.55887061 0.34723979 -2.10003295 
H -1.08940409 1.83420532 -0.38067651 
H 1.04401034 2.17860468 0.53702377 
H 1.79407773 0.99460815 -0.52207877 
H 1.12112990 0.66537403 2.28383947 
H 0.44806253 -1.63859793 -1.17867966 
H 2.18404190 -1.33504060 0.10479171 
H -1.17505096 -2.32929469 0.15050897 
H 3.73351481 -1.30140753 2.02727880 
H 0.21528873 -1.33392197 3.44564206 
H 2.40396535 -1.32405858 3.18721175 
H -1.36820461 -1.35473526 2.66454762 
H -0.31422510 -2.77738191 2.57234662 
H 2.72032893 -2.74805267 2.19061941 
O 0.52081203 0.15479701 -2.58518939 
O -0.05385606 1.33322446 -2.01991121 
O -0.16741433 -0.91264796 -1.91675568 
Vibrational frequencies (in cm-1) 
-1318.0  48.7  96.1 117.4 131.8 142.5 172.8 185.9 226.4 259.8 281.5 289.3 321.8 356.7 
385.5 433.5 498.0 529.2 547.2 607.9 629.8 658.3 765.6 786.6 803.0 833.6 886.2 909.4 
942.8 956.9 974.7 1001.3 1012.2 1023.7 1049.2 1061.8 1074.5 1086.6 1098.8 1104.5 1130.8 
1139.1 1189.6 1208.0 1225.8 1231.4 1246.5 1270.7 1278.7 1284.2 1288.0 1290.4 1292.9 
1296.2 1304.8 1308.0 1339.2 1350.0 1363.2 1383.8 1389.8 1398.3 1410.1 1511.0 1552.3 
2193.1 2648.7 2668.5 2673.3 2674.5 2677.1 2677.8 2679.1 2693.0 2736.4 2743.0 2760.9 
2769.7 2778.8 2781.5 2782.2  
 
 
name= TS149 
energy (in kcal/mol)= 38.060082 
ZPE (in kcal/mol)= 143.214 
G (in kcal/mol)= 119.855 
Geometry 
C -2.06496391 -0.26651144 -1.18801541 
C -0.76164954 -0.20592920 -0.61673749 
C -0.03070972 1.14854114 -0.65941512 
C 1.21187986 1.24278756 0.22464277 
C 0.96761750 0.69536523 1.63944329 
C 1.04902228 -1.68435461 0.53961548 
C -0.38108252 -1.19147325 0.42489260 
C 0.49785439 -0.75078342 1.59626081 
C -0.04890342 1.57922286 2.37417056 
C 0.19956389 -1.33864557 2.95273525 
H -2.55512321 0.61071722 -1.56110384 
H -2.74491225 -1.05716850 -0.94766113 
H -1.27143200 -0.67863966 -2.51200418 
H -0.73856005 1.98586897 -0.46104260 
H 1.55062793 2.29552751 0.27760671 
H 2.04967243 0.69931160 -0.25880597 
H 1.93895624 0.72712682 2.19638135 
H 1.23212685 -2.72719020 0.78165162 
H 1.79144004 -1.34165736 -0.17650849 
H -1.17870518 -1.91740408 0.63449721 
H -0.08628243 1.34447907 3.44339101 
H -1.06003240 1.44286472 1.97286082 
H 0.20579383 2.64058663 2.28310581 
H 1.03329405 -1.17790195 3.64837955 
H 0.02187656 -2.42055025 2.90724895 
H -0.69751872 -0.88566224 3.39572032 
460 
 
O 0.80035948 0.09895196 -2.52015665 
O 0.34454089 1.36440298 -2.01601386 
O -0.14236721 -0.80012714 -2.04783951 
Vibrational frequencies (in cm-1) 
-1437.8  60.2 113.0 131.1 162.2 194.0 225.1 248.8 277.1 298.2 341.9 363.7 372.9 415.7 
418.4 465.0 486.6 516.3 572.8 597.9 622.7 666.8 721.4 756.2 818.0 840.9 872.1 889.5 
930.7 968.5 971.6 996.5 1001.7 1022.3 1046.3 1054.6 1069.6 1075.6 1091.4 1100.5 1116.0 
1123.0 1129.8 1171.6 1200.9 1205.7 1228.2 1264.5 1272.0 1280.6 1290.2 1292.8 1295.6 
1300.2 1307.3 1318.0 1329.2 1362.8 1372.4 1380.1 1386.8 1398.1 1409.3 1486.8 1545.0 
2116.2 2654.9 2672.8 2673.3 2676.2 2678.0 2685.5 2701.6 2707.7 2734.3 2741.9 2748.6 
2780.6 2781.6 2784.2 2797.3  
 
 
name= TS150 
energy (in kcal/mol)= 39.316978 
ZPE (in kcal/mol)= 142.227 
G (in kcal/mol)= 117.191 
Geometry 
C -2.23471433 -0.19269083 -0.59971406 
C -1.21744722 -1.21285506 -0.76421782 
C -0.74228892 -1.49503604 -2.24444192 
C 0.78446814 -1.33408631 -2.31296680 
C 1.26335054 -1.09719955 -0.89409668 
C 1.03955202 -2.21978770 0.08797316 
C 0.06767548 -1.04893585 0.05964955 
C 0.01303466 -0.15793725 1.23411884 
C 0.09178732 1.17202279 1.13575016 
C -0.11332933 -0.84430244 2.55869863 
H -1.93320408 0.81484394 -0.43437863 
H -2.57423482 -0.34978183 1.19223564 
H -3.09151045 -0.24202963 -1.23330314 
H -1.28278101 -0.87885199 -2.98405657 
H 1.05999875 -0.49126905 -2.96989500 
H 1.25104517 -2.23810815 -2.74846402 
H 2.11298264 -0.43142229 -0.77809859 
H 1.70620355 -2.33128991 0.93668418 
H 0.72080609 -3.19754380 -0.26690123 
H -3.17003013 -0.93557657 0.79053700 
H 0.19949163 1.68481888 0.19114717 
H 0.05929797 1.84321892 1.97564303 
H -3.16563315 -0.82084123 1.69154341 
H -0.61567360 -0.22859038 3.31206273 
H 0.88960769 -1.07170057 2.95777666 
H -0.63426033 -1.80761724 2.48169822 
O -1.29771485 -3.44607620 -1.23839147 
O -1.15175254 -2.82351580 -2.51664939 
O -1.86700980 -2.46052419 -0.40878347 
Vibrational frequencies (in cm-1) 
-2124.2  29.2  51.7  93.6 128.3 135.5 196.8 215.8 219.8 257.7 280.8 298.4 305.3 347.3 
389.5 425.6 450.0 490.0 552.9 571.6 602.6 610.3 632.5 645.8 687.5 718.4 754.4 837.9 
858.0 882.6 918.2 928.9 940.6 946.0 974.5 985.1 991.0 1010.0 1037.8 1044.3 1052.9 
1072.3 1082.6 1094.0 1113.3 1128.8 1155.8 1164.6 1181.9 1208.8 1228.8 1265.8 1279.1 
1283.8 1295.6 1317.5 1327.0 1354.7 1367.4 1383.8 1385.5 1388.1 1399.1 1484.3 1860.1 
2132.0 2662.6 2671.2 2682.2 2701.6 2710.5 2723.7 2744.1 2748.9 2769.6 2778.1 2784.6 
2790.8 2804.4 2909.7 4554.0  
 
 
name= TS151 
energy (in kcal/mol)= 39.708541 
ZPE (in kcal/mol)= 141.927 
G (in kcal/mol)= 116.85 
Geometry 
C -0.76068219 -1.38336413 -1.24631622 
C 0.54904539 -0.78498473 -0.76462312 
C 0.61645367 0.79965517 -0.80347396 
461 
 
C 0.96588380 1.26558873 0.55692172 
C 1.18690352 0.10631691 1.44687803 
C 2.31443823 -0.86026744 1.12933439 
C 0.91321806 -1.18040956 0.65384966 
C 0.76025566 0.29354990 2.85258733 
C -0.47320944 -0.01167947 3.27025083 
C 1.78821114 0.89602392 3.74883116 
H -1.01045768 -1.02778349 -2.25491886 
H -1.58714205 -1.13439117 -0.57558624 
H -0.69139680 -2.47883728 -1.30332737 
H -0.27871451 1.26929609 -1.24811376 
H -0.29885380 2.43742821 1.19506624 
H 1.66386756 2.07680568 0.62132560 
H -1.14140333 2.36939344 1.51068865 
H 2.75142774 -1.46346209 1.91618888 
H 3.07257307 -0.56398670 0.40665326 
H 0.39253311 -2.03328027 1.06992818 
H -1.20947281 -0.49114871 2.64917626 
H -0.68854728 1.60698617 1.29096621 
H -0.81414181 0.12971896 4.28027846 
H 1.37734955 1.25741884 4.69787706 
H 2.30945819 1.73269334 3.25922321 
H 2.56414435 0.15100910 3.99179049 
O 2.43791618 -0.09417713 -1.79885033 
O 1.61472921 1.05551355 -1.79858888 
O 1.53333079 -1.19058141 -1.71411973 
Vibrational frequencies (in cm-1) 
-2171.9  47.9  78.2  89.5  94.7 144.1 164.7 195.5 204.3 211.8 256.9 263.8 313.2 329.3 
354.2 358.5 464.2 491.1 517.4 556.0 573.1 602.9 635.6 652.2 674.4 708.2 776.9 840.5 
853.4 855.8 907.4 926.1 948.4 962.9 980.3 988.9 1002.1 1005.0 1035.4 1039.0 1048.8 
1064.5 1080.6 1091.3 1126.1 1164.5 1189.7 1207.2 1229.4 1256.2 1267.7 1270.8 1282.3 
1289.5 1290.1 1296.3 1303.0 1330.0 1366.1 1382.3 1385.1 1392.6 1398.5 1469.3 1852.6 
2105.6 2663.1 2672.7 2679.9 2686.0 2693.9 2715.5 2728.9 2774.5 2778.1 2782.6 2783.2 
2786.4 2796.5 2921.6 4572.4  
 
 
name= TS152 
energy (in kcal/mol)= 38.8025 
ZPE (in kcal/mol)= 142.993 
G (in kcal/mol)= 119.738 
Geometry 
C -1.95257754 -0.36275523 -1.02018472 
C -0.61217314 -0.02277046 -0.48080845 
C -0.09245432 1.41789563 -0.68642407 
C 1.40884856 1.43695728 -0.24484087 
C 1.77151197 0.20989834 0.60023462 
C 1.18403630 -1.09996825 -0.06795480 
C -0.11353258 -0.82646658 0.76091553 
C 0.72094479 0.01426366 1.77094451 
C 0.07455339 1.23178680 2.39244544 
C 1.29532751 -0.87375923 2.87244475 
H -2.05466819 0.00177207 -2.07099831 
H -2.75024501 0.13376082 -0.44766733 
H -2.16588302 -1.43741614 -1.02271564 
H -0.69252667 2.19645370 -0.18627821 
H 1.63500604 2.36433537 0.30188578 
H 2.02600928 1.45848659 -1.17009271 
H 2.82217632 0.17204720 0.88547585 
H 1.73665130 -2.01092069 -0.13166350 
H 0.24429997 -1.15563947 -2.13618897 
H -0.76220068 -1.59768748 1.14467413 
H -0.51373986 0.96297579 3.28000452 
H -0.61294085 1.75126877 1.71707742 
H 0.83199170 1.95982928 2.71124444 
H 1.80556703 -1.75871660 2.47713019 
462 
 
H 0.50929236 -1.22932462 3.54903601 
H 2.02453892 -0.32235362 3.47880751 
O -0.00157852 0.51100550 -2.80483713 
O -0.21289562 1.68815919 -2.06864228 
O 0.57516795 -0.60179468 -1.31233217 
Vibrational frequencies (in cm-1) 
-766.9  73.4 115.3 156.3 164.3 174.3 182.3 220.0 250.3 285.3 345.7 367.0 384.2 422.6 
431.3 470.3 503.0 544.7 585.0 612.7 672.9 711.7 764.5 802.2 882.1 897.9 901.4 937.0 
949.8 956.1 972.7 998.2 1002.0 1014.4 1018.3 1021.4 1028.3 1043.0 1090.5 1104.1 1118.9 
1145.5 1150.3 1155.0 1172.5 1190.6 1191.4 1210.6 1242.3 1250.3 1258.2 1270.4 1271.9 
1284.4 1285.1 1292.3 1298.1 1300.3 1317.3 1326.8 1353.6 1361.6 1389.7 1404.0 1414.8 
2613.1 2634.1 2658.7 2667.6 2674.0 2674.5 2677.0 2678.4 2694.8 2741.3 2744.9 2757.4 
2762.9 2769.1 2781.3 2783.4  
 
 
name= TS153 
energy (in kcal/mol)= 40.391295 
ZPE (in kcal/mol)= 141.687 
G (in kcal/mol)= 117.466 
Geometry 
C -1.39407792 -0.52193111 -2.26131892 
C -0.24436779 -0.35320724 -1.27544767 
C 0.24521732 1.13059431 -1.13907252 
C 0.47686079 1.45660511 0.34215531 
C 0.76511371 0.15200844 1.02276869 
C -0.41397982 -2.27291538 0.41199674 
C -0.60783696 -0.92355127 0.07744105 
C 0.42512049 -0.18842133 2.33253269 
C -0.50335623 0.63929647 3.14906313 
C 0.80200592 -1.48398046 2.75544256 
H -1.11643070 -0.15316430 -3.25842336 
H -2.29386577 0.00925942 -1.93670295 
H -1.65623623 -1.58358510 -2.37598919 
H -0.39003958 1.86952210 -1.65793308 
H -0.39830972 1.97366013 0.77356465 
H 1.32941133 2.15833766 0.44962600 
H 1.64553337 -0.35645223 0.59533869 
H -1.21744638 -2.85175092 0.84233403 
H 0.29079747 -2.86898895 -0.14870408 
H -1.49722412 -0.43400340 0.50053211 
H -1.48371999 0.75259325 2.66353183 
H -0.09688050 1.65030793 3.30345906 
H -0.68464518 0.21190429 4.14458788 
H 1.80382273 -1.84733181 2.54041067 
H 0.21680080 -2.23393130 1.76652811 
H 0.44169892 -1.86259584 3.70217905 
O 1.98489044 -0.16982625 -1.69109127 
O 1.46665281 1.13947574 -1.86747637 
O 0.86689475 -1.03043901 -1.87289354 
Vibrational frequencies (in cm-1) 
-1847.3  61.4  67.0  98.6 130.9 146.0 209.0 211.3 239.8 278.7 301.4 335.9 350.9 424.9 
439.2 445.4 475.2 518.2 533.8 555.8 566.4 619.1 683.1 709.3 721.9 858.1 887.4 926.9 
945.3 980.3 982.2 988.4 1006.7 1017.6 1022.7 1037.3 1057.2 1070.9 1084.0 1104.3 1105.2 
1119.8 1129.6 1165.0 1190.2 1204.1 1228.2 1253.1 1254.6 1271.7 1279.4 1284.7 1285.5 
1286.7 1317.5 1334.0 1339.9 1345.7 1359.2 1389.1 1390.4 1396.8 1480.9 1544.8 1618.8 
1683.5 2666.1 2667.7 2669.6 2673.3 2679.5 2699.1 2702.1 2705.9 2716.1 2728.8 2748.1 
2770.6 2774.4 2778.3 2780.6  
 
 
name= TS154 
energy (in kcal/mol)= 42.44865 
ZPE (in kcal/mol)= 139.742 
G (in kcal/mol)= 113.283 
Geometry 
C -2.56482032 -1.23742295 -0.64224165 
463 
 
C -1.12065110 -1.04004670 -0.78260169 
C 1.24350836 2.03821712 -0.19540275 
C 1.91303675 1.31940622 0.94995955 
C 1.40557864 -0.08134023 1.22180837 
C 1.33592973 -1.05564990 0.01680756 
C -0.16253743 -1.33721499 0.29547523 
C -0.13952920 -0.29606232 1.49180646 
C -1.03098259 0.92824910 1.30754215 
C -0.54433493 -0.86358366 2.76605295 
H -2.91509221 -2.06709165 -1.28521650 
H -3.11957264 -0.34902986 -1.01058773 
H -2.88404951 -1.44184195 0.38981387 
H 0.97416695 1.45603141 -1.08480749 
H 1.82122858 1.93577458 1.87278580 
H 3.00672598 1.28882153 0.74061496 
H 2.00431148 -0.50813645 2.05112880 
H 1.98107586 -1.93498226 0.10983673 
H 1.56509538 -0.60476574 -0.95214835 
H -0.34287263 -2.36974540 0.66355800 
H -2.07391165 0.70852393 1.58697712 
H -1.05745656 1.27875950 0.26852376 
H -0.69589748 1.76824195 1.93005572 
H -0.01632081 -2.34005128 2.98044231 
H -0.44715510 -0.34633185 3.68634640 
H 0.67885009 -1.95992438 3.14762757 
O -1.37451513 -0.32976445 -2.84614603 
O 1.03495191 3.22413451 -0.14100693 
O -0.58610398 -0.59706147 -1.88732066 
Vibrational frequencies (in cm-1) 
-967.0  33.2  43.4  59.4 106.5 113.0 136.8 165.9 189.6 217.5 223.7 255.5 275.2 281.2 
294.1 309.2 379.5 399.1 446.0 453.3 510.2 540.1 584.9 629.7 671.3 685.8 743.0 784.0 
848.8 853.7 913.1 935.2 1000.2 1015.6 1027.9 1029.3 1040.4 1050.3 1068.6 1073.4 1097.4 
1110.6 1121.1 1137.5 1151.1 1179.3 1192.9 1220.2 1230.8 1260.6 1261.4 1279.2 1288.4 
1289.9 1294.2 1296.4 1310.1 1319.9 1348.7 1370.3 1381.6 1389.6 1402.6 1446.2 1590.3 
1835.2 2637.9 2644.3 2655.0 2659.6 2668.3 2668.8 2677.3 2707.9 2714.4 2729.1 2736.4 
2763.2 2766.1 2774.4 4756.2  
 
 
name= TS155 
energy (in kcal/mol)= 41.275273 
ZPE (in kcal/mol)= 141.009 
G (in kcal/mol)= 115.015 
Geometry 
C -1.62403178 -0.58484515 -0.63444547 
C -0.15322669 -0.34011161 -0.78688868 
C 0.31668499 0.88245620 -1.51783511 
C 1.65526824 1.32285696 -1.02898346 
C -0.31076908 -1.04190831 2.63951210 
C 1.98314550 0.41209248 0.17579270 
C 0.75154352 -0.49911401 0.44608951 
C 0.03416742 -0.13717292 1.71202656 
C -0.29240756 1.30861643 1.91641390 
C -0.04026877 -2.50288662 2.54891355 
H -2.11108285 0.18528779 -0.02427814 
H -1.82044953 -1.55163912 -0.14916921 
H -2.12056759 -0.61367432 -1.61852510 
H -0.67236390 1.65315155 -2.21494437 
H 2.42077190 1.22940828 -1.82574022 
H 1.65104247 2.38777889 -0.73837856 
H -0.82930510 -0.73348528 3.54682597 
H 2.24243529 1.00354113 1.06738368 
H 2.86691154 -0.21061189 -0.04479935 
H 1.10120526 -1.56102027 0.49537232 
H -0.32733496 1.86593432 0.97097855 
H 0.46312722 1.79461031 2.55100131 
464 
 
H -1.26329808 1.44687730 2.41027615 
H -0.46645934 -3.05504374 3.39700415 
H 1.03959099 -2.71429820 2.54074815 
H -0.46807044 -2.94200914 1.63523674 
O -0.03659106 -0.99824346 -2.97846585 
O 0.00102173 0.80861117 -2.83319526 
O 0.44381625 -1.25609847 -1.80843291 
Vibrational frequencies (in cm-1) 
-1642.2  36.1  49.1  87.2  94.3 110.7 146.4 156.3 180.2 205.8 222.6 232.7 268.4 283.8 
309.7 362.6 445.6 460.7 492.7 514.9 559.1 608.0 617.7 639.8 725.2 779.7 814.8 856.9 
864.9 927.7 976.7 1004.1 1014.8 1035.6 1046.1 1056.5 1080.8 1087.1 1099.3 1117.2 1134.5 
1153.6 1171.2 1221.7 1227.6 1262.4 1268.5 1278.9 1280.9 1283.0 1287.4 1288.5 1291.6 
1294.5 1306.0 1326.4 1342.4 1352.3 1356.6 1383.8 1391.3 1392.9 1400.2 1412.8 1862.7 
2452.0 2654.4 2665.9 2667.7 2670.4 2672.0 2675.2 2676.0 2678.1 2695.5 2745.9 2748.9 
2754.8 2778.1 2778.8 2780.0  
 
 
name= TS156 
energy (in kcal/mol)= 39.350581 
ZPE (in kcal/mol)= 143.459 
G (in kcal/mol)= 120.51 
Geometry 
C -2.11112418 -0.41943896 -0.88862955 
C -0.72150483 -0.21124741 -0.66738623 
C -0.14854470 1.23038586 -0.77175453 
C 1.12295173 1.49376278 0.06323870 
C 1.57553515 0.26097699 0.84510608 
C 1.59188260 -0.94853623 -0.14004583 
C 0.08096744 -1.13870086 0.20785544 
C 0.36341766 -0.42206856 1.59122098 
C -0.71633972 0.45320838 2.19108569 
C 0.83391983 -1.41484135 2.65029825 
H -2.78755949 0.39261163 -1.05878029 
H -2.59630101 -1.31416278 -0.55765552 
H -1.61272844 -0.62074171 -2.43974970 
H -0.93596321 1.98360206 -0.53610474 
H 0.95138018 2.33845393 0.75470795 
H 1.93605685 1.82145719 -0.61734122 
H 2.47108962 0.43067485 1.44289548 
H 2.22969564 -1.77904221 0.16656570 
H 1.82505839 -0.71835745 -1.18099279 
H -0.29848066 -2.15955656 0.25400319 
H -0.31538415 1.06134732 3.01161316 
H -1.53399329 -0.15749064 2.59780709 
H -1.17765348 1.14125588 1.47734688 
H 1.22101753 -0.89320617 3.53341780 
H 1.63152611 -2.07173194 2.28650192 
H 0.01006744 -2.05887142 2.98003886 
O 0.42721653 0.25537192 -2.79065433 
O 0.09497515 1.49304762 -2.14854982 
O -0.43523456 -0.66359329 -2.18665510 
Vibrational frequencies (in cm-1) 
-1332.9  85.2 104.1 150.3 175.4 190.3 228.9 235.6 292.8 324.6 366.6 384.7 431.9 437.3 
451.7 466.9 540.1 552.8 595.7 624.7 650.0 713.0 733.2 799.0 842.6 854.0 891.2 915.7 
939.5 954.0 979.2 1002.6 1007.3 1010.3 1017.5 1024.9 1049.5 1065.8 1078.1 1088.9 1092.7 
1102.5 1154.4 1170.3 1184.3 1198.4 1219.9 1227.7 1250.8 1273.5 1278.9 1283.7 1286.7 
1292.9 1298.8 1301.6 1307.9 1316.5 1320.7 1368.2 1376.1 1383.6 1406.8 1419.8 1547.4 
2187.9 2658.4 2672.7 2675.9 2676.5 2678.4 2681.1 2689.7 2735.9 2740.8 2748.5 2752.2 
2767.5 2781.8 2785.4 2797.9  
 
 
name= TS157 
energy (in kcal/mol)= 40.693119 
ZPE (in kcal/mol)= 142.35 
G (in kcal/mol)= 117.076 
465 
 
Geometry 
C -3.31611996 -2.04269685 0.56803910 
C -1.89268822 -1.70034247 0.25642981 
C -0.29249550 1.01764181 -0.42521123 
C 0.96730625 0.97234131 0.32372949 
C 1.06909279 -0.12527792 1.41547332 
C 0.54531703 -1.50121273 0.94106949 
C -0.90395476 -1.75687782 1.15597777 
C 0.47268348 0.36256356 2.70986769 
C -0.82613218 0.57395037 2.93944395 
C 1.48369960 0.64284421 3.77887348 
H -3.99760175 -1.79502191 -0.26112903 
H -3.67529088 -1.51348395 1.46008958 
H -3.42304720 -3.12281083 0.75503085 
H -1.32445924 1.67631674 0.09984777 
H 1.19279892 1.95955537 0.78071211 
H 1.78738510 0.80689447 -0.41733582 
H 2.17373466 -0.27716892 1.58036321 
H 1.11807458 -2.29150320 1.47790763 
H 0.82205872 -1.63353401 -0.12805552 
H -1.14164841 -2.05385055 2.18040495 
H -1.35475442 0.86026656 0.48892308 
H -1.61585118 0.36576375 2.24057542 
H -1.20725434 0.94346603 3.87754123 
H 2.24131278 1.36216149 3.43891687 
H 2.00936606 -0.27770767 4.07272700 
H 1.03381533 1.05672652 4.69080064 
O -0.62572414 -1.01865758 -1.55077783 
O -0.57843883 0.49112775 -1.54903461 
O -1.87577973 -1.36332749 -1.07369751 
Vibrational frequencies (in cm-1) 
-1353.5  46.9  56.2  87.0 104.9 124.0 131.7 188.6 218.1 230.6 284.1 310.4 317.4 338.9 
361.7 401.4 450.3 479.1 511.5 534.0 582.5 628.6 637.5 653.8 670.5 734.4 828.9 868.1 
886.9 920.2 933.4 956.7 970.7 985.1 999.7 1019.8 1037.7 1052.3 1061.4 1088.4 1090.2 
1098.1 1179.2 1196.0 1223.6 1239.5 1245.3 1274.2 1276.0 1276.7 1287.1 1294.6 1301.6 
1307.0 1314.4 1340.4 1375.2 1382.4 1387.7 1398.5 1405.0 1409.9 1579.0 1646.6 1864.9 
1891.7 2645.2 2654.0 2664.2 2670.6 2671.4 2672.9 2677.5 2716.2 2728.7 2734.8 2751.8 
2776.0 2778.6 2788.7 3666.6  
 
 
name= TS158 
energy (in kcal/mol)= 42.423847 
ZPE (in kcal/mol)= 140.623 
G (in kcal/mol)= 112.517 
Geometry 
C -2.48334906 0.23210775 -2.11745774 
C -1.82698747 0.52897943 -0.99145011 
C -0.52349555 1.30386682 -1.04595054 
C 0.39683208 1.11036113 0.17972769 
C 0.33548574 2.29015663 1.09197505 
C 0.06990919 2.19478071 2.39468063 
C -2.33454090 0.13370581 0.32062221 
C -2.98816557 0.95655231 1.15209227 
C -3.25499598 2.38949291 0.83348070 
C -3.48266549 0.49215396 2.48215094 
H -3.41399019 -0.31222506 -2.13159148 
H -0.21925224 -0.33399091 -2.75878809 
H -2.15840718 0.53654225 -3.10032255 
H -0.76301335 2.39480980 -1.18457102 
H 1.44210877 0.97890949 -0.18180035 
H 0.15606042 0.16759230 0.70905223 
H 0.54218263 3.24931621 0.61551055 
H 0.04007318 3.04214782 3.05993600 
H -0.13909396 1.26323510 2.89647246 
H -2.14452087 -0.90964093 0.57643378 
466 
 
H -2.41303309 3.01695116 1.16939446 
H -4.16140289 2.76754071 1.32199671 
H -3.37361678 2.55862402 -0.24643111 
H -4.58104108 0.51847371 2.52627447 
H -3.10639563 1.13599150 3.29050094 
H -3.17435799 -0.53512977 2.71660607 
O 0.70198004 -0.67267139 -2.17960807 
O 0.17180222 1.00233636 -2.20113319 
O 0.38050026 -1.33672981 -1.24167696 
Vibrational frequencies (in cm-1) 
-1163.0  20.6  47.4  62.2  65.3  72.6 101.9 106.8 117.0 119.6 159.5 204.0 237.1 270.4 
330.0 344.7 361.5 399.2 410.4 457.0 497.2 506.1 541.5 611.1 630.6 653.3 756.1 869.9 
915.0 935.5 959.6 981.0 994.6 1016.6 1018.6 1024.6 1076.3 1080.8 1090.6 1106.7 1118.7 
1143.4 1165.1 1202.3 1222.6 1259.0 1268.9 1271.7 1274.4 1278.8 1286.8 1287.3 1314.9 
1333.4 1348.0 1359.0 1368.5 1381.5 1391.6 1392.3 1398.7 1407.2 1840.1 1849.6 1879.8 
2367.3 2649.0 2655.9 2662.8 2671.5 2673.8 2676.8 2717.5 2719.9 2734.4 2751.9 2756.8 
2776.3 2780.0 2786.0 2790.7  
 
 
name= TS159 
energy (in kcal/mol)= 44.972936 
ZPE (in kcal/mol)= 138.466 
G (in kcal/mol)= 111.736 
Geometry 
C -0.62392952 -3.15990525 -1.38570966 
C -0.34799379 -1.71985988 -1.05937620 
C 0.30218117 1.32449237 -1.21541985 
C 1.06559855 0.99128718 -0.05790580 
C 0.38620590 0.38660334 1.14274542 
C 0.75922984 1.12444873 2.42802155 
C 0.73384044 -1.49760152 -0.17642713 
C 0.74590719 -1.15462184 1.23124641 
C -0.31196064 -1.89924537 2.05603101 
C 2.13760778 -1.40774162 1.81979978 
H -0.32028613 -3.85445109 -0.59598254 
H -0.08621832 -3.44229371 -2.30694619 
H -1.69485153 -3.31064017 -1.58992498 
H -0.74637945 1.56769405 -1.31042622 
H 1.89207031 1.68090212 0.18673022 
H 2.02310809 0.31605590 -0.77913360 
H -0.72593198 0.45364621 1.01427835 
H 0.30337558 0.65996919 3.30915492 
H 0.41379836 2.16564144 2.38844501 
H 1.84310945 1.14875869 2.59032248 
H -0.10028583 -2.97365503 2.09778226 
H -1.32089040 -1.77170503 1.64814393 
H -0.33137981 -1.53588738 3.09091847 
H 2.17941409 -1.16967996 2.88705132 
H 2.89885431 -0.80457233 1.30726691 
H 2.43057950 -2.45771592 1.70081346 
O 2.22322732 0.81158224 -2.12248752 
O 0.94803494 1.20545505 -2.35221579 
O -0.91648183 -0.80519492 -1.64306685 
Vibrational frequencies (in cm-1) 
-1476.1  37.6  67.0  75.0  84.5  91.3 116.7 141.6 172.2 179.6 193.9 201.6 231.0 259.1 
292.7 316.4 350.8 364.1 400.9 468.6 481.8 531.9 549.8 571.4 607.6 754.9 793.0 799.2 
841.0 943.7 971.8 992.0 992.8 1006.8 1025.5 1031.5 1041.2 1059.9 1076.0 1087.6 1133.5 
1158.2 1168.0 1178.3 1228.1 1250.3 1255.8 1263.7 1269.5 1287.8 1292.0 1295.5 1298.7 
1300.4 1303.3 1311.8 1320.6 1372.8 1390.6 1398.1 1404.3 1418.4 1513.6 1542.6 1756.6 
1938.7 2659.7 2667.2 2671.4 2672.5 2675.3 2676.1 2678.2 2680.4 2686.7 2700.9 2716.8 
2776.6 2779.4 2780.3 2781.9  
 
 
name= TS160 
energy (in kcal/mol)= 43.651631 
467 
 
ZPE (in kcal/mol)= 139.956 
G (in kcal/mol)= 111.033 
Geometry 
C -2.67544734 -0.25261278 -0.76917423 
C -1.24496996 -0.28071001 -0.46564001 
C 1.55600183 1.87481606 -0.33305196 
C 1.74562807 1.70925635 1.15419616 
C 0.83641159 0.69051702 1.81373480 
C 0.69331209 -0.67552082 1.09163290 
C -0.83738409 -0.45965529 0.92819071 
C -0.72037286 0.90729412 1.71441156 
C -1.19854715 2.13448561 0.96201994 
C -1.39439509 0.84131727 3.07898143 
H -2.90348081 0.62527476 -1.40030191 
H -3.37194440 -0.25195033 0.07562433 
H -2.91640311 -1.12606096 -1.40445426 
H 1.05753572 1.06964081 -0.89273614 
H 1.62928770 2.69775303 1.65044440 
H 2.80875864 1.43086235 1.33235235 
H 1.15068652 0.56777802 2.86931490 
H 0.95854982 -1.53736717 1.70793342 
H 1.23534696 -0.76658165 0.14551966 
H -1.43460936 -1.21139122 1.47168753 
H -0.84998024 3.05634050 1.44669983 
H -2.29423044 2.18146332 0.92670551 
H -0.84655013 2.16698072 -0.07718369 
H -2.48524474 0.78619772 2.98548110 
H -1.16194650 1.73126986 3.67756244 
H -1.07358890 -0.03361055 3.65610626 
O 0.16914785 -0.09989839 -3.25617742 
O 1.95581323 2.86692664 -0.89286907 
O 0.45511001 -0.78320003 -2.39546990 
Vibrational frequencies (in cm-1) 
-104.6  30.7  37.3  48.9  56.0  76.6  81.2 103.3 135.9 161.9 173.8 202.7 215.8 219.9 
256.0 287.1 313.2 345.1 414.6 429.2 446.4 463.4 606.5 674.8 754.1 812.9 845.1 892.2 
908.1 937.4 995.5 998.2 1005.5 1017.7 1043.0 1057.0 1067.5 1103.2 1115.5 1140.3 1157.0 
1193.2 1202.6 1214.2 1224.9 1243.7 1262.3 1266.2 1268.8 1283.5 1284.5 1291.6 1298.8 
1299.8 1305.7 1312.0 1329.8 1357.7 1364.1 1379.9 1393.3 1406.4 1412.4 1587.6 1827.8 
2631.6 2653.1 2654.9 2664.4 2671.3 2672.8 2676.4 2678.1 2685.0 2715.2 2723.3 2739.2 
2764.6 2769.2 2778.2 2782.1  
 
 
name= TS161 
energy (in kcal/mol)= 42.76299 
ZPE (in kcal/mol)= 140.956 
G (in kcal/mol)= 114.481 
Geometry 
C -2.82676686 -2.28559411 -1.90790784 
C -1.50850698 -1.73791149 -1.45106716 
C 0.12701329 1.37418254 -0.60878533 
C 0.94858479 0.91836000 0.48962761 
C 0.20807218 -0.24653440 1.08623085 
C 0.32168615 -1.52210544 0.30829449 
C -0.99892048 -1.96511692 -0.23606923 
C -0.48038219 -0.12055299 2.25734312 
C -0.74714661 1.12406397 2.87434243 
C -1.12123419 -1.32584674 2.88824789 
H -3.10005350 -1.93063794 -2.91343288 
H -3.63778579 -2.00008995 -1.22739376 
H -2.79483734 -3.38463774 -1.95539813 
H -2.16631969 1.49179687 1.63512801 
H 1.16367478 1.70920127 1.24062859 
H 1.95694532 0.59078156 0.13321532 
H -0.03268883 1.91605559 2.84793153 
H 0.74234169 -2.32423163 0.95684263 
468 
 
H 1.06239905 -1.42530116 -0.51556489 
H -1.57852891 -2.56011719 0.47011296 
H -2.20998450 1.93087103 0.85298345 
H -1.43105868 1.94910891 1.31603166 
H -1.31917862 1.16747600 3.77226358 
H -1.29014268 -1.17559784 3.96221511 
H -0.48714696 -2.21803915 2.78711785 
H -2.08738945 -1.55443187 2.42546367 
O 0.14686909 -0.37319570 -2.28141294 
O -0.31006138 1.03973433 -1.64876531 
O -1.01717251 -1.03463449 -2.52651703 
Vibrational frequencies (in cm-1) 
-1725.5  47.3  54.6  71.6  93.4 105.7 115.9 139.9 170.4 190.2 204.8 251.4 262.0 294.6 
306.6 330.8 382.7 395.8 446.9 461.6 496.5 506.3 530.6 557.8 572.2 591.1 616.0 664.3 
677.2 829.9 849.6 901.8 923.3 957.2 976.1 990.4 1004.1 1021.9 1029.9 1042.0 1060.2 
1070.6 1082.1 1087.3 1154.3 1217.9 1231.5 1241.0 1257.5 1278.9 1280.7 1284.2 1294.1 
1301.1 1311.4 1336.2 1347.1 1376.6 1383.8 1390.1 1404.7 1485.0 1776.1 1888.5 1909.6 
2246.0 2642.0 2651.1 2667.3 2670.9 2675.8 2679.8 2728.8 2732.6 2739.0 2754.9 2777.8 
2779.3 2808.2 2910.5 4621.5  
 
 
name= TS162 
energy (in kcal/mol)= 43.05119 
ZPE (in kcal/mol)= 140.812 
G (in kcal/mol)= 115.414 
Geometry 
C -1.36292985 -1.01920411 -1.74066349 
C -0.05807866 -0.49894656 -1.16883973 
C -0.00504919 1.05484178 -0.97283023 
C 0.41549821 1.31350116 0.47578085 
C 0.39093157 -0.00820117 1.17568890 
C 1.66703471 -1.86737783 0.10118373 
C 0.32426936 -1.13967288 0.18741461 
C 0.45013450 -0.17015233 2.51618726 
C 0.52772380 1.01503159 3.43089921 
C 0.57588422 -1.45304861 3.09170767 
H -1.59466298 -0.54305459 -2.70412637 
H -2.20191832 -0.83348205 -1.06056227 
H -1.31226583 -2.10096123 -1.92497752 
H -0.92470327 1.58513779 -1.27315209 
H -0.24599748 2.05176049 0.96314260 
H 1.43722081 1.75080273 0.50386115 
H 0.32201235 -1.43704175 4.67349728 
H 2.47486782 -1.17813927 -0.17881275 
H 1.64273499 -2.66593887 -0.64814447 
H -0.46222952 -1.87019298 0.49514809 
H -0.46981172 1.42852491 3.62888432 
H 1.13646537 1.82305808 2.99761081 
H 0.99825298 0.77064683 4.39176740 
H -0.45157746 -1.39030332 4.44684336 
H 1.94371646 -2.30803738 1.06752986 
H 0.15668978 -2.35628952 2.73324157 
O 1.82112272 0.35590865 -2.07861463 
O 0.97954477 1.49200060 -1.89931752 
O 0.92102812 -0.73387662 -2.18474781 
Vibrational frequencies (in cm-1) 
-922.5  46.2  64.0  69.7 114.2 159.5 163.6 179.8 188.6 211.0 227.1 256.6 286.0 326.9 
346.1 377.3 433.2 461.4 509.3 524.9 542.4 564.8 607.3 657.8 677.6 716.9 726.9 840.1 
859.8 881.9 919.2 967.0 978.5 1002.5 1006.8 1031.9 1050.6 1056.3 1072.8 1084.1 1109.7 
1123.7 1139.3 1147.0 1168.7 1173.5 1214.7 1231.9 1247.9 1269.1 1280.1 1284.4 1286.7 
1287.8 1292.8 1295.6 1298.8 1300.3 1306.8 1331.3 1346.1 1391.5 1394.2 1404.7 1465.1 
1816.2 2660.3 2665.7 2666.7 2671.2 2676.6 2677.2 2678.6 2700.6 2702.5 2731.9 2741.8 
2777.6 2778.8 2780.6 4791.0  
 
 
469 
 
name= TS163 
energy (in kcal/mol)= 44.951715 
ZPE (in kcal/mol)= 138.953 
G (in kcal/mol)= 112.648 
Geometry 
C -0.55640633 -0.93876014 -2.36132846 
C 0.06620092 -0.28242840 -1.13140115 
C -0.75072662 0.94523433 -0.77089741 
C 1.71283677 1.12391907 1.45230957 
C 0.54941564 0.50823244 1.82392317 
C 1.66147449 -1.72922561 -0.07047794 
C 0.19405149 -1.26121532 0.07656210 
C -0.09108801 -0.63165967 1.38989377 
C -0.59926130 1.77866594 2.50822019 
C -1.06599358 -1.36121749 2.24838480 
H -0.57942828 -0.24029210 -3.20885724 
H -1.57348745 -1.29445113 -2.17857320 
H 0.05345718 -1.79566649 -2.68218836 
H -1.74593065 0.73644493 -0.35494007 
H 1.92900212 2.16350741 1.58716791 
H 2.49379508 0.59884983 0.92496040 
H 0.38011418 0.70799854 3.07045757 
H 1.75105909 -2.79732641 -0.31963223 
H 2.26935414 -1.50347547 0.81835906 
H -0.49171228 -2.12735383 -0.07837560 
H -1.55427895 1.31283112 2.72160311 
H -0.65205122 2.34647186 1.57185425 
H -0.23081610 2.41813194 3.30243795 
H -1.24534159 -0.88564042 3.21736734 
H -0.71302880 -2.38199707 2.46349725 
H -2.04244296 -1.45870579 1.75146569 
O 2.21009240 -1.04488341 -1.19095842 
O -0.36949222 2.07478058 -0.93511111 
O 1.39460541 0.11972453 -1.42195745 
Vibrational frequencies (in cm-1) 
-1254.9  40.2  69.1  76.0  86.3 112.0 132.6 152.7 155.4 169.1 212.2 222.7 255.7 266.3 
310.1 324.3 343.4 364.4 432.4 443.1 471.1 544.8 577.8 598.7 681.7 693.7 775.7 843.0 
932.2 945.0 951.9 970.8 996.4 997.6 1002.6 1006.8 1021.6 1036.6 1053.8 1077.2 1091.3 
1123.8 1141.1 1161.9 1164.0 1235.8 1248.5 1271.5 1280.2 1286.6 1290.3 1291.6 1295.6 
1302.1 1311.0 1319.3 1331.9 1341.9 1365.7 1368.5 1394.6 1409.6 1491.3 1826.3 1843.5 
2142.6 2630.4 2650.1 2651.5 2665.1 2668.8 2674.2 2675.3 2682.4 2704.9 2715.1 2721.6 
2743.5 2774.7 2780.3 2783.6  
 
 
name= TS164 
energy (in kcal/mol)= 44.207053 
ZPE (in kcal/mol)= 139.775 
G (in kcal/mol)= 114.355 
Geometry 
C -2.30098474 -2.68292534 -0.69035220 
C -1.39753564 -1.63734586 -0.79696686 
C 0.97825325 2.01381800 -0.24063723 
C 1.20677544 1.50218201 1.16713613 
C 0.56225824 0.17930387 1.50785157 
C 0.80784959 -1.01983059 0.54192107 
C -0.68475986 -1.24072151 0.43154477 
C -1.00050503 0.00383465 1.29013424 
C -1.69921366 1.08308523 0.49179744 
C -1.74627498 -0.29533443 2.57649658 
H -1.36413048 -3.06856924 0.83734790 
H -2.50264893 -3.34166891 -1.51023502 
H -3.07048132 -2.72418593 0.05235920 
H 0.96349687 1.29204774 -1.06913569 
H 0.86712996 2.27749036 1.89116431 
H 2.30745983 1.43397398 1.32122828 
470 
 
H 0.83606425 -0.08538105 2.55026583 
H 1.41883857 -1.83152025 0.93858036 
H 1.26047829 -0.73737948 -0.43531939 
H -0.94069328 -2.45133453 1.26350107 
H -2.78027592 0.90752343 0.42212606 
H -1.32968933 1.14598922 -0.54868111 
H -1.55607427 2.07551692 0.94111574 
H -1.83051995 0.61129524 3.19469089 
H -1.25284821 -1.05438787 3.19255602 
H -2.77121669 -0.63742312 2.37991664 
O -0.12399921 -0.31872100 -2.04496375 
O 0.84734344 3.19795265 -0.42809907 
O -1.12355054 -1.12236281 -1.98096595 
Vibrational frequencies (in cm-1) 
-1373.6  39.6  61.7  74.5 120.5 146.6 165.8 193.1 210.7 223.7 234.6 272.4 285.0 311.4 
351.0 391.3 407.6 436.4 454.2 473.5 560.4 596.2 620.3 648.3 721.8 752.0 769.0 832.2 
847.9 898.9 921.2 965.6 980.5 994.4 1001.7 1007.4 1014.7 1015.9 1041.4 1065.4 1077.3 
1091.5 1139.4 1178.0 1189.5 1215.2 1244.2 1247.0 1264.2 1267.9 1275.2 1281.1 1289.5 
1292.8 1302.0 1304.0 1322.6 1328.1 1355.3 1383.9 1396.1 1403.9 1412.2 1488.5 1627.2 
1827.4 2624.2 2629.0 2635.5 2654.3 2666.4 2671.8 2674.7 2708.8 2727.7 2736.1 2745.9 
2771.2 2779.3 2799.2 3637.4  
 
 
name= TS165 
energy (in kcal/mol)= 42.629921 
ZPE (in kcal/mol)= 141.381 
G (in kcal/mol)= 116.764 
Geometry 
C -1.00316542 -2.87746623 0.16958127 
C 0.28829022 -2.11463092 0.37592385 
C 0.27695627 -0.65164372 -0.18775895 
C 0.83671222 0.23190636 0.91072148 
C 0.05952626 1.35022399 1.33348687 
C 1.53992308 -0.66589343 1.91415133 
C 0.83314173 -2.03996209 1.82014472 
C 0.02191677 1.73580319 2.68481224 
C -0.01517638 2.07324309 3.84910748 
C -0.25811097 -2.15071663 2.88090734 
H -1.24833930 -2.95546103 -0.89984370 
H -1.84722049 -2.39091092 0.67278660 
H -0.92766981 -3.90345038 0.55446655 
H -0.69259089 -0.32417008 -0.59969029 
H 2.14433634 1.76238493 0.07160868 
H 1.95158869 0.86376354 0.22245606 
H -0.83163678 1.60950401 0.75358356 
H 2.61255187 -0.77662496 1.67722344 
H 1.49843157 -0.25826204 2.93940642 
H 1.57245108 -2.86133183 1.96715416 
H -0.05066908 2.35854503 4.83241020 
H 1.71345559 2.57283396 0.30567142 
H 0.94496064 2.52980949 0.76024714 
H -0.78110012 -3.11160561 2.83511082 
H 0.16442400 -2.06038669 3.88951651 
H -1.00208699 -1.35048392 2.77468453 
O 2.06003385 -1.75193363 -0.99196086 
O 1.14388186 -0.71149189 -1.31546965 
O 1.24839458 -2.78340642 -0.45962382 
Vibrational frequencies (in cm-1) 
-2329.8  40.8  55.6  89.2 144.0 191.5 205.2 214.4 237.3 262.9 287.8 314.8 335.5 363.1 
378.3 442.6 469.2 479.2 534.4 595.9 623.2 669.4 685.6 736.5 741.5 792.8 857.2 861.1 
876.0 883.9 916.9 938.0 952.1 972.2 976.8 1005.5 1009.7 1018.7 1064.6 1092.0 1105.0 
1115.9 1140.1 1148.6 1164.8 1166.7 1187.3 1207.8 1218.7 1231.1 1259.5 1263.7 1271.0 
1284.2 1287.9 1298.8 1300.6 1308.1 1312.5 1334.4 1364.0 1386.5 1390.5 1402.0 1577.8 
2349.3 2437.2 2664.9 2670.6 2671.1 2675.6 2677.5 2700.8 2708.1 2742.7 2746.1 2779.4 
2780.8 2865.8 2902.5 3481.5  
471 
 
 
 
name= TS166 
energy (in kcal/mol)= 44.368281 
ZPE (in kcal/mol)= 139.734 
G (in kcal/mol)= 112.711 
Geometry 
C -2.70480834 -1.04722800 -0.23820005 
C -1.23275882 -1.27101188 -0.44605300 
C 0.88071457 1.43104782 -1.11255135 
C 1.65545163 1.37278338 0.13333393 
C 1.41919070 0.14585882 1.00853453 
C 1.57562227 -1.17299192 0.22224184 
C -0.41326314 -1.17066032 0.69938997 
C -0.03669375 -0.03945371 1.57296764 
C -0.94380869 1.18069241 1.45260001 
C 0.01397526 -0.47581799 3.04367919 
H -3.02066604 -0.10261422 -0.70208384 
H -2.99197779 -1.02759182 0.81925295 
H -3.28012606 -1.84832942 -0.72918318 
H 0.36005507 0.58475239 -1.54764319 
H 1.47017906 2.31022933 0.72453222 
H 2.74484867 1.45420417 -0.11793022 
H 2.14305570 0.18395307 1.85434575 
H 2.42013296 -1.78451400 0.55154100 
H 1.60337400 -1.06983298 -0.86539116 
H 0.72218976 -2.06242965 0.55398962 
H -1.93486218 0.97825232 1.87868427 
H -1.09832384 1.49111430 0.41377952 
H -0.52922419 2.03975224 1.99505219 
H 0.37623910 0.32832659 3.69168539 
H 0.66048693 -1.34801750 3.18744323 
H -0.98372293 -0.76526844 3.39680028 
O 1.33501117 3.55688981 -1.37688897 
O 0.76452495 2.51889801 -1.80872911 
O -0.79264857 -1.60582731 -1.53822133 
Vibrational frequencies (in cm-1) 
-1004.1  21.9  45.6  50.1  72.9 114.6 134.5 150.9 171.2 189.4 215.2 228.2 245.3 301.0 
309.1 357.3 393.9 423.8 437.9 479.3 543.1 586.7 597.1 681.5 734.6 740.8 779.8 853.9 
875.6 946.9 985.0 997.7 1012.5 1018.7 1037.5 1047.9 1054.4 1073.7 1095.6 1136.7 1162.3 
1171.0 1183.8 1196.5 1215.0 1236.9 1255.3 1258.1 1262.0 1269.7 1273.7 1290.4 1297.4 
1301.3 1304.3 1315.3 1320.5 1344.1 1373.8 1380.7 1401.0 1405.8 1516.6 1592.0 1778.1 
2007.1 2616.4 2655.4 2666.5 2671.9 2674.1 2675.9 2679.2 2681.8 2682.6 2700.6 2717.0 
2727.0 2778.8 2780.7 2783.5  
 
 
name= TS167 
energy (in kcal/mol)= 43.825009 
ZPE (in kcal/mol)= 140.432 
G (in kcal/mol)= 114.745 
Geometry 
C -2.54413333 -0.50066399 -0.67909907 
C -1.17245252 -0.61728873 -0.41695809 
C 0.14783612 1.32980678 -0.57189312 
C 1.45231259 1.13210526 0.11092974 
C 1.45082618 0.08566050 1.23993980 
C 0.90468746 -1.28365944 0.78306036 
C -0.56545921 -1.32718942 0.54039869 
C 0.80629620 0.56410345 2.56707840 
C -0.60706934 1.13153513 2.44373047 
C 1.70903701 1.61492199 3.23123554 
H -2.52317955 -0.81626589 -2.53802812 
H -3.01765796 0.43560703 -0.88523263 
H -2.84596606 -1.43002558 -2.16784671 
H -0.66209410 1.96957418 1.74094405 
472 
 
H 1.79646230 2.11079616 0.52426697 
H 2.21933912 0.85359375 -0.64967891 
H 2.53959354 -0.09064700 1.48288127 
H 1.18630037 -2.04492561 1.54342413 
H 1.44335791 -1.60166357 -0.13930419 
H -1.14801561 -1.98318422 1.19388324 
H -1.33384992 0.37593252 2.12763888 
H -0.95801867 1.51775707 3.40968059 
H 0.75909165 -0.32843919 3.24379457 
H 1.73343101 2.54914026 2.65914937 
H 2.73808990 1.26094127 3.34479405 
H 1.34285180 1.86621744 4.23421142 
O -0.74785262 0.36667203 -2.45968387 
O -0.55422358 2.28087806 -0.65128024 
O -0.17995204 0.05853453 -1.33700154 
Vibrational frequencies (in cm-1) 
-447.1  23.0  71.5  83.6 123.1 165.5 171.8 177.6 215.4 246.0 260.1 265.7 280.7 303.5 
311.2 347.0 354.5 405.2 412.8 456.4 480.0 538.4 590.6 622.5 651.1 735.7 767.9 787.2 
795.3 803.7 814.5 911.0 919.8 946.2 962.6 978.8 985.1 996.0 1012.0 1020.2 1068.8 1107.2 
1149.0 1159.3 1184.0 1192.2 1199.6 1252.6 1264.6 1276.8 1283.3 1291.2 1294.8 1297.8 
1304.0 1307.8 1313.2 1321.9 1334.7 1356.3 1372.4 1382.3 1405.8 1411.5 1870.1 1922.2 
2638.3 2647.5 2665.7 2668.4 2670.3 2674.9 2678.5 2700.2 2705.5 2721.7 2732.8 2733.9 
2780.7 2785.4 5113.5  
 
 
name= TS168 
energy (in kcal/mol)= 44.995504 
ZPE (in kcal/mol)= 139.395 
G (in kcal/mol)= 111.862 
Geometry 
C -1.83922023 -2.25685175 0.25587768 
C -0.66188936 -1.33110819 0.25363394 
C 0.16932636 2.74359258 1.38484404 
C 1.50366300 2.04385759 1.46966323 
C 1.30532378 0.70859342 2.13159288 
C 1.51287142 -0.49204579 1.25190810 
C 0.30265698 -1.35670843 1.18001811 
C 1.02121989 0.61057763 3.43892314 
C 0.92642772 1.74642844 4.38789549 
C -0.44213885 -0.77405128 4.18477913 
H -2.54163353 -2.05078784 -0.56719303 
H -2.40524254 -2.17129752 1.19532166 
H -1.51557820 -3.30312835 0.15204235 
H -0.08759517 3.46316579 2.17056055 
H 2.24533216 2.65142427 2.02941303 
H 1.93704800 1.92857006 0.44949011 
H -0.19466894 1.20098922 -0.52459373 
H 2.36860515 -1.08766023 1.65203193 
H 1.84633344 -0.20374893 0.22931673 
H 0.23776894 -2.08778290 1.99157175 
H -0.07209767 2.20817303 4.37939365 
H 1.65864199 2.53857810 4.17274847 
H 1.11589109 1.42715835 5.42530715 
H -1.03721777 -0.77838189 3.30741954 
H -0.79061950 -0.18053229 4.99188267 
H 1.06274250 -0.48334170 3.93187676 
O 0.19568652 0.42151454 -1.00430736 
O -0.60375718 2.51960250 0.48308097 
O -0.83253180 -0.53904869 -0.84450994 
Vibrational frequencies (in cm-1) 
-732.0  20.5  51.1  58.3  72.9  91.6 104.5 120.5 151.2 182.1 198.8 217.3 243.0 281.3 
292.7 307.4 332.6 397.7 411.0 469.0 521.2 560.4 571.8 633.9 667.4 738.6 756.3 775.5 
859.2 910.0 924.0 974.8 989.9 1001.1 1012.9 1036.3 1058.5 1062.2 1065.8 1077.3 1087.7 
1135.6 1161.3 1170.4 1201.9 1229.6 1242.1 1267.0 1273.0 1273.7 1276.3 1284.8 1286.9 
1295.4 1314.0 1318.4 1331.9 1346.1 1380.7 1392.5 1408.5 1441.6 1825.1 1848.9 1897.5 
473 
 
2104.9 2639.6 2643.8 2662.5 2664.1 2665.1 2665.6 2667.8 2696.8 2699.4 2726.8 2730.9 
2740.3 2760.1 2773.8 2775.4  
 
 
name= TS169 
energy (in kcal/mol)= 41.685142 
ZPE (in kcal/mol)= 143.163 
G (in kcal/mol)= 120.328 
Geometry 
C -1.40049941 -0.95535161 -1.30517893 
C -0.01078844 -0.47318225 -0.93442697 
C 0.05522876 1.05703470 -0.64217137 
C 0.89604947 1.47826653 0.44711751 
C 1.46570647 0.39616695 1.30127214 
C 2.09698384 -0.69900487 0.37602479 
C 0.64862361 -1.26878584 0.21152486 
C 0.31212844 -0.65380328 1.62679714 
C -1.08198486 -0.13568766 1.91075267 
C 0.70721014 -1.60758027 2.75233219 
H -2.10267971 -0.86245793 -0.46965484 
H -1.38151776 -2.01283928 -1.60334133 
H -1.80421316 -0.39456897 -2.15829183 
H -0.83900210 1.62262176 -0.92131558 
H 0.81154284 2.46322296 0.86467431 
H 1.99273989 1.58109700 -0.86908160 
H 2.06063373 0.73601977 2.14717778 
H 2.78868067 -1.37567829 0.88023278 
H 2.58699325 -0.34964364 -0.53282032 
H 0.54028653 -2.34634213 0.10870862 
H -1.12766188 0.32491737 2.90708682 
H -1.81695281 -0.94947192 1.88866149 
H -1.41866152 0.63211125 1.20835604 
H 0.00005929 -2.44186037 2.82673051 
H 0.71500878 -1.09038550 3.71889437 
H 1.70338381 -2.04009387 2.61127195 
O 1.12747240 0.51733716 -2.71765762 
O 1.11519200 1.47221897 -1.66695445 
O 0.85417939 -0.71810312 -2.05860620 
Vibrational frequencies (in cm-1) 
-1224.0 126.8 130.9 154.1 169.8 182.4 197.8 223.1 278.1 294.5 324.9 357.5 394.2 440.1 
454.1 486.4 525.8 544.8 596.1 610.5 690.4 716.3 785.8 792.2 844.7 880.1 901.8 913.8 
938.5 946.8 959.9 974.7 985.3 1000.6 1009.6 1015.9 1017.7 1055.4 1076.1 1086.1 1103.4 
1125.7 1146.6 1162.8 1174.7 1195.1 1218.0 1236.3 1247.3 1264.2 1282.0 1287.0 1289.5 
1290.3 1296.9 1299.5 1305.7 1315.7 1318.6 1328.8 1386.6 1395.2 1408.0 1420.2 1477.3 
2220.1 2672.3 2672.6 2675.5 2677.4 2678.3 2681.1 2685.8 2723.4 2750.8 2755.9 2763.8 
2779.5 2781.2 2782.3 2784.5  
 
 
name= TS170 
energy (in kcal/mol)= 43.437746 
ZPE (in kcal/mol)= 141.453 
G (in kcal/mol)= 117.445 
Geometry 
C -2.19591161 -0.42620777 -1.20901907 
C -0.72249904 -0.47828917 -0.91303394 
C 0.14844332 0.82875214 -1.05785862 
C 1.09334674 1.05783638 0.10915312 
C 1.04202688 -0.16055113 1.00388140 
C 1.19536687 -1.49229839 0.34652267 
C -0.28004714 -1.17771735 0.32509505 
C -0.69370695 0.07870202 2.09864912 
C -1.82286129 0.89874259 1.64953570 
C -0.95361606 -0.99822912 3.07403294 
H -2.61804322 0.56950517 -1.01202897 
H -2.76803923 -1.14928767 -0.61393118 
474 
 
H -2.39433512 -0.65985500 -2.26780370 
H -0.89090612 1.95970864 -2.28424484 
H 0.79742171 1.97137408 0.67199090 
H 2.12424914 1.24148938 -0.25638504 
H 1.46707703 -0.04575179 2.00372277 
H 1.52052960 -2.33315846 0.96292777 
H 1.70993285 -1.56619181 -0.61941310 
H -0.96033853 -1.86801620 0.79176728 
H -2.06207082 1.61555858 2.45740575 
H -2.74676937 0.35335111 1.42387906 
H -1.57014746 1.52048607 0.77548723 
H -1.00605748 -0.53551324 4.07664967 
H -0.13399329 -1.72734449 3.12183779 
H -1.88888516 -1.55309132 2.93203111 
O 0.78464358 0.24154669 -2.21803407 
O -0.49141097 2.00386964 -1.38513595 
O -0.02437593 -0.97479702 -2.10661843 
Vibrational frequencies (in cm-1) 
-693.0  93.8  96.5 106.8 170.6 173.5 184.9 220.2 233.7 250.7 267.3 300.0 309.4 325.2 
330.9 375.9 397.0 419.9 438.4 492.1 557.8 591.3 625.8 668.8 786.2 892.8 911.3 917.8 
930.9 949.4 962.8 976.0 987.8 989.3 1022.1 1035.6 1058.9 1068.3 1084.2 1100.8 1140.4 
1150.3 1171.2 1194.6 1209.2 1219.1 1251.5 1253.3 1261.5 1269.4 1275.3 1281.0 1286.3 
1290.6 1301.3 1307.0 1326.2 1348.3 1363.7 1368.9 1378.4 1381.8 1384.3 1393.3 1408.7 
2657.0 2657.3 2661.8 2663.1 2666.9 2670.0 2672.4 2687.6 2711.8 2737.0 2756.1 2770.6 
2772.4 2774.2 2775.2 2794.2  
 
 
name= TS171 
energy (in kcal/mol)= 45.188156 
ZPE (in kcal/mol)= 140.594 
G (in kcal/mol)= 113.522 
Geometry 
C -2.01758752 -1.04143366 -1.68320573 
C -0.76831447 -0.86071562 -1.02637469 
C -0.52538531 0.45431634 -0.25925823 
C 0.67274802 0.43552528 0.69572765 
C 0.34688969 -0.29309805 1.95575192 
C 1.05508743 -2.54644430 -1.18169213 
C -0.02220961 -2.05206283 -0.57514463 
C -0.44004056 0.17852774 2.93236374 
C -1.10965612 1.51117057 2.90145840 
C -0.71920681 -0.63334636 4.15634974 
H -2.35602403 -2.01566803 -1.97128673 
H -2.80796530 -0.32293881 -1.60121596 
H -1.23923590 -0.38251165 -2.93319671 
H -1.45270353 0.79135398 0.25905123 
H 0.97979639 1.48282757 0.91065422 
H 1.55228988 -0.01407103 0.18900115 
H 0.81008843 -1.27488193 2.03873162 
H 1.57741039 -3.42716657 -0.83951065 
H 1.49833369 -2.11234120 -2.06790399 
H -0.44962712 -2.51161807 0.32090445 
H -2.14769896 1.42060959 2.54883388 
H -0.60099650 2.22603111 2.23935853 
H -1.14767238 1.97394531 3.89724850 
H -0.27677115 -0.16658788 5.04811478 
H -0.31550301 -1.65221756 4.09421082 
H -1.79932962 -0.72427700 4.33773525 
O 0.46828633 0.87800715 -2.28136523 
O -0.32674216 1.46554293 -1.24223796 
O -0.11540131 -0.37078105 -2.46305297 
Vibrational frequencies (in cm-1) 
-1417.2  24.4  44.0  48.3  82.5  88.2  88.8 106.8 190.9 205.4 247.9 273.2 299.4 302.4 
373.8 393.0 416.8 453.0 484.3 531.0 543.2 567.4 595.0 617.8 670.7 727.7 831.4 857.2 
912.5 925.3 944.4 979.8 993.3 999.6 1009.2 1016.2 1041.9 1064.5 1077.3 1080.0 1094.8 
475 
 
1107.9 1115.4 1136.7 1160.4 1233.1 1238.4 1258.7 1275.9 1280.3 1284.0 1287.8 1290.1 
1298.0 1310.5 1319.1 1345.0 1368.4 1377.9 1394.1 1400.2 1414.8 1536.3 1857.3 1873.7 
2137.5 2653.3 2667.6 2670.3 2673.5 2675.9 2679.1 2708.5 2735.5 2739.8 2746.8 2756.0 
2777.5 2780.7 2781.4 2796.5  
 
 
name= TS172 
energy (in kcal/mol)= 42.513405 
ZPE (in kcal/mol)= 143.357 
G (in kcal/mol)= 120.295 
Geometry 
C -1.82015040 -0.86701159 -0.89186822 
C -0.57866368 -0.20332604 -0.67226002 
C -0.43750797 1.31033673 -0.97599358 
C 0.23166634 2.13255981 0.14866079 
C 0.99348014 1.23210908 1.12365348 
C 1.69709134 0.10640162 0.30152970 
C 0.35882478 -0.68890545 0.40683588 
C 0.03846955 0.12875324 1.72696377 
C -1.40200285 0.49698385 2.01230581 
C 0.63628778 -0.53702694 2.96127328 
H -2.04892059 -1.78630641 -0.39597892 
H -1.09262678 -1.22712528 -2.31338523 
H -2.68630843 -0.35003354 -1.24501053 
H -1.40240651 1.75082290 -1.29519768 
H -0.52724370 2.72986337 0.68527568 
H 0.93017164 2.86680121 -0.30499362 
H 1.60251607 1.78328942 1.83966650 
H 2.54017850 -0.36577937 0.80852100 
H 2.02409345 0.36940517 -0.70727741 
H 0.42253539 -1.77231914 0.50074995 
H -1.98402765 -0.39122460 2.29353352 
H -1.91948887 0.93799577 1.15339732 
H -1.46921000 1.21568385 2.83769771 
H 0.08734409 -1.45034389 3.22031288 
H 0.59405634 0.13209856 3.82869700 
H 1.68536058 -0.81950084 2.81992228 
O 0.31071137 0.31383794 -2.92561028 
O 0.48961689 1.42225120 -2.06148329 
O -0.00515650 -0.77334355 -2.06005875 
Vibrational frequencies (in cm-1) 
-1363.2 102.7 111.5 138.2 159.3 174.3 198.4 221.2 254.1 319.3 351.0 383.0 422.1 431.0 
462.7 465.6 525.5 569.2 589.6 622.3 649.3 714.7 749.4 795.1 850.0 885.3 912.8 931.1 
942.4 950.5 975.9 988.7 1005.5 1009.4 1016.1 1029.8 1065.2 1074.1 1074.6 1088.8 1095.9 
1110.1 1161.5 1165.6 1184.9 1196.9 1218.7 1229.0 1251.1 1255.2 1277.8 1283.5 1286.2 
1295.4 1299.1 1303.3 1311.7 1314.3 1327.2 1365.1 1376.4 1388.9 1406.3 1416.5 1536.6 
2165.8 2658.9 2670.8 2676.2 2677.3 2681.5 2684.3 2685.8 2738.1 2739.7 2748.9 2753.4 
2764.8 2781.4 2783.7 2801.5  
 
 
name= TS173 
energy (in kcal/mol)= 45.565647 
ZPE (in kcal/mol)= 140.491 
G (in kcal/mol)= 112.314 
Geometry 
C -2.38362071 -0.29393164 -0.94683005 
C -1.31737585 0.00349854 0.05220706 
C -0.18752337 0.84582131 -0.23209582 
C 1.23707636 0.43473316 -0.08827428 
C 1.22663769 -0.80832546 0.83000067 
C 0.25860212 -1.86263306 0.20309630 
C -0.90952340 -1.11460964 0.95934756 
C 0.18146535 -0.64116035 2.01102263 
C 0.01531116 0.70790547 2.67894873 
C 0.39905815 -1.69175592 3.09862674 
476 
 
H -3.35381631 -0.44870685 -0.45287635 
H -2.16290867 -1.21769725 -1.50346825 
H -2.51191149 0.50587760 -1.68769982 
H -1.76294323 1.54192872 0.20672222 
H 1.86044641 1.24635197 0.33431028 
H 1.68845005 0.18788197 -1.07108640 
H 2.22328312 -1.14239291 1.11017851 
H 0.42913537 -2.88617851 0.53387404 
H 0.18628716 -1.86647086 -0.88230726 
H -1.72546512 -1.71647821 1.35123096 
H 0.12889215 1.56408365 2.00796253 
H 0.75317803 0.85133788 3.47875880 
H -0.98299111 0.78898206 3.12948498 
H 1.32374625 -1.49997136 3.65445546 
H 0.46716221 -2.70796971 2.69661135 
H -0.42954088 -1.68524875 3.81688024 
O 0.84123617 0.15311485 -3.60032178 
O -0.59310994 2.05745328 -0.26659028 
O 0.86398474 -0.94891231 -3.33206055 
Vibrational frequencies (in cm-1) 
-2090.7  21.3  31.2  35.8  48.4  58.6  90.4 141.0 168.7 177.6 184.4 192.1 261.6 285.3 
325.7 397.6 405.9 433.1 485.7 502.1 512.5 619.3 643.4 726.4 791.7 857.2 877.7 906.3 
932.7 956.7 980.1 991.8 1009.8 1018.0 1022.7 1051.0 1059.5 1072.1 1082.5 1103.8 1126.8 
1157.2 1170.7 1181.8 1230.5 1242.5 1263.5 1269.7 1287.8 1294.2 1296.6 1297.0 1298.9 
1301.4 1303.5 1314.8 1321.3 1337.2 1381.3 1395.2 1408.3 1428.4 1500.0 1595.3 1596.9 
2049.1 2659.6 2664.9 2670.8 2675.3 2676.4 2676.6 2680.7 2697.7 2741.7 2749.4 2758.4 
2771.0 2774.7 2781.8 2785.1  
 
 
name= TS174 
energy (in kcal/mol)= 47.603506 
ZPE (in kcal/mol)= 138.618 
G (in kcal/mol)= 111.907 
Geometry 
C -2.63462190 0.33480935 -0.53071762 
C -1.85607223 -0.14264769 0.27529712 
C 1.30631000 1.06477128 -0.66271098 
C 2.03865480 0.45957444 0.53719615 
C 1.23325566 -0.58949206 1.29854078 
C 0.59698149 -1.64271938 0.37417506 
C -1.06690033 -0.74345762 1.22359347 
C -0.03219885 -0.08384834 2.07638088 
C -0.18196009 1.42778990 2.19841896 
C -0.06736433 -0.69423760 3.48646242 
H -3.29498371 0.73717260 -1.20618993 
H 1.44152554 0.26240229 -3.58674650 
H 1.61784056 2.77031502 -1.62472557 
H 0.19660012 1.01120969 -0.64687694 
H 2.33202231 1.28917193 1.22097213 
H 3.00100488 0.01815770 0.19906946 
H 1.92900753 -1.08247737 2.01789246 
H 1.00737540 -2.64402628 0.49123665 
H 0.55836844 -1.38154430 -0.67952055 
H -0.59198242 -2.00082172 0.82429677 
H 0.63826574 1.86877319 2.77573590 
H -1.12011832 1.68473024 2.70734150 
H -0.20577877 1.93318211 1.22552899 
H 0.72954332 -0.29336735 4.11903815 
H 0.03017059 -1.78442741 3.45759576 
H -1.02590081 -0.47817076 3.97460035 
O 0.90136018 0.62952050 -2.84614907 
O 1.68446118 2.42105173 -0.71396901 
O 1.83889477 0.38537487 -1.78687765 
Vibrational frequencies (in cm-1) 
477 
 
-1307.0  41.2  58.1  61.0  78.3 116.8 130.3 133.8 167.7 180.4 202.1 231.0 247.1 257.9 
302.3 334.4 362.5 372.2 403.2 428.0 493.7 500.7 540.9 572.0 619.0 690.0 755.7 809.1 
827.9 878.4 897.5 915.6 984.5 999.0 1005.6 1021.1 1034.5 1052.8 1067.1 1080.8 1141.9 
1151.4 1165.6 1172.4 1192.6 1214.4 1225.9 1235.9 1243.4 1263.0 1265.5 1287.8 1294.7 
1302.1 1304.3 1307.5 1324.2 1344.3 1356.9 1382.0 1393.2 1394.8 1403.0 1439.1 1978.4 
2367.2 2639.4 2648.4 2668.9 2671.1 2676.1 2678.7 2684.7 2700.9 2731.9 2739.8 2781.0 
2783.3 2804.8 2868.6 2881.7  
 
 
name= TS175 
energy (in kcal/mol)= 44.933331 
ZPE (in kcal/mol)= 141.418 
G (in kcal/mol)= 116.981 
Geometry 
C -2.81739683 0.59892194 1.41461410 
C -1.76217468 -0.24234559 0.69848171 
C -0.77459736 0.63135434 -0.14057327 
C 0.70863972 0.29398703 0.07214339 
C 0.98993548 0.10857671 1.58018344 
C 2.48300236 -0.08969702 1.85334033 
C -1.11508866 -1.20178318 1.62675835 
C 0.15172622 -1.06346592 2.06732565 
C 1.55816013 1.40477410 -0.54706573 
C 0.77096492 -1.84453346 3.04600068 
H -3.32890387 1.27744192 0.72062081 
H -2.36804114 1.19067107 2.21909617 
H -3.58652361 -0.04141418 1.86597250 
H -0.97464211 1.71569561 -0.02471181 
H 0.92887080 -0.66890816 -0.45441328 
H 2.67814354 -0.23560769 2.92454201 
H 0.64665351 1.02042866 2.13443853 
H 2.88608633 -0.95114866 1.31058181 
H 3.06308769 0.79012504 1.54940741 
H -1.75086235 -2.02895571 1.91615014 
H 1.49461657 2.33710633 0.02332075 
H 1.22977434 1.61782802 -1.57416313 
H 2.61447912 1.11940741 -0.60570281 
H -0.36794740 -2.72993949 3.87291850 
H 1.63399685 -2.44695718 3.00723684 
H -0.27179022 -3.21479386 3.24367765 
O -1.64970522 -0.97420997 -1.44134734 
O -1.13337540 0.35098057 -1.49189778 
O -2.49749857 -0.96775434 -0.31111116 
Vibrational frequencies (in cm-1) 
-786.9  50.5  78.2 112.3 160.4 194.7 203.5 218.6 239.3 251.4 284.1 288.4 315.5 343.0 
343.5 398.8 406.7 430.0 461.8 474.6 514.1 556.9 611.6 638.3 655.7 694.4 717.6 851.6 
887.4 901.8 928.8 930.7 937.5 966.1 997.0 1014.9 1021.3 1042.5 1098.1 1101.1 1111.4 
1123.8 1149.1 1171.8 1177.7 1190.3 1202.1 1243.6 1252.4 1258.9 1285.2 1289.3 1291.5 
1295.0 1297.8 1299.2 1300.4 1305.8 1314.7 1326.3 1353.8 1392.4 1399.4 1405.8 1438.4 
1829.6 2667.0 2670.7 2671.5 2673.9 2674.9 2681.1 2684.1 2693.0 2711.6 2744.1 2770.2 
2778.3 2779.5 2781.4 4913.1  
 
 
name= TS176 
energy (in kcal/mol)= 44.166493 
ZPE (in kcal/mol)= 142.343 
G (in kcal/mol)= 118.303 
Geometry 
C -2.58020289 -2.53062435 -0.15174621 
C -1.75811690 -1.24008166 -0.20076715 
C -2.42428134 -0.12112522 0.67530277 
C -1.52576555 0.95899102 1.29720991 
C -0.07055116 0.63189297 1.60259439 
C 0.47355527 -0.28622074 0.16969025 
C -0.32869780 -1.45617008 0.09690383 
478 
 
C 0.26460118 -0.25945623 2.65288241 
C 1.56036438 -0.11297199 3.36513957 
C -0.51247184 -1.43100185 2.85159815 
H -2.21564788 -3.24579445 -0.90099559 
H -3.63404080 -2.33458381 -0.38998077 
H -2.52808799 -3.01310120 0.82678589 
H -3.12006768 -0.55008349 1.42310929 
H -2.00533784 1.32244407 2.23022794 
H -1.54484384 1.83471301 0.60540436 
H 0.54512705 1.54869679 1.54969112 
H 1.54931463 -0.42749641 0.29173574 
H 0.26696237 0.49790384 -0.57531124 
H 0.10456023 -2.42522423 -0.07761369 
H 2.20108350 0.67598439 2.94899597 
H 2.14617921 -1.04503445 3.35243258 
H 1.38991748 0.13763369 4.42502685 
H -0.45412870 -1.95248944 1.69353784 
H -0.16326705 -2.16542434 3.57304537 
H -1.59795209 -1.32712160 2.91357616 
O -2.50706053 0.53890623 -1.45764028 
O -3.28520645 0.50958779 -0.27438425 
O -1.91511199 -0.75166108 -1.55212239 
Vibrational frequencies (in cm-1) 
-1301.8  60.3  87.4  94.4 128.8 173.8 193.4 215.4 248.4 280.3 315.2 319.5 343.2 379.4 
438.1 453.8 478.3 518.2 543.5 571.6 639.5 646.1 686.6 720.9 818.1 868.3 887.8 925.1 
954.1 965.2 977.9 991.4 1001.4 1010.7 1029.7 1045.6 1073.3 1085.0 1087.9 1117.1 1124.7 
1151.0 1168.0 1197.3 1219.7 1226.5 1243.3 1261.8 1263.4 1277.6 1285.5 1290.5 1292.5 
1298.4 1302.3 1311.4 1327.2 1362.5 1371.8 1384.8 1389.5 1396.7 1475.0 1498.2 1589.2 
1816.4 2645.2 2661.8 2670.7 2672.0 2672.6 2684.1 2689.2 2691.9 2717.6 2728.6 2743.6 
2761.6 2772.4 2776.5 2782.1  
 
 
name= TS177 
energy (in kcal/mol)= 45.684044 
ZPE (in kcal/mol)= 140.95 
G (in kcal/mol)= 114.217 
Geometry 
C -1.58870272 -1.07242849 -1.58717712 
C -0.17666453 -0.55716238 -1.33389042 
C -0.14559555 0.63790120 -0.31232834 
C 0.85413978 0.44244994 0.79054119 
C 0.47662592 -0.12101291 2.02960881 
C 1.77727986 -2.05335719 -1.70738250 
C 0.74051419 -1.67899422 -0.96137861 
C -0.39823310 0.53638846 2.87513161 
C -0.91020015 1.79844543 2.51345343 
C -0.58788742 0.05520331 4.27696102 
H -2.24560978 -0.27257333 -1.95534532 
H -2.03380081 -1.49002284 -0.67690336 
H -1.58856232 -1.86280819 -2.35044865 
H -1.16645242 0.88018249 0.05367994 
H 0.92609563 1.94638556 1.23828359 
H 1.86444759 0.22862866 0.42635997 
H 1.05522831 -0.96077544 2.40891340 
H 2.43293815 -2.87064233 -1.44875055 
H 2.05110602 -1.57006630 -2.63605562 
H 0.47982954 -2.17710910 -0.02687055 
H -1.46665443 1.95534383 1.60158783 
H 0.36182155 2.36044612 1.78039580 
H -1.21116960 2.48848181 3.28757720 
H -0.10775816 0.72922546 5.00050675 
H -0.17042819 -0.94648438 4.44083483 
H -1.65473795 0.00564693 4.53628669 
O 0.97243473 1.19554114 -2.18086219 
O 0.21399306 1.76020803 -1.12011372 
479 
 
O 0.22268374 0.06045043 -2.56941503 
Vibrational frequencies (in cm-1) 
-1796.7  25.6  37.0  40.9  59.9 104.8 141.4 152.1 201.6 217.0 237.0 286.2 320.8 335.2 
392.0 434.5 443.8 505.0 550.2 558.8 594.7 644.5 682.6 703.8 734.1 817.4 852.7 867.6 
895.6 930.3 955.3 962.2 976.7 986.3 992.2 1009.2 1046.4 1059.1 1065.5 1086.4 1095.3 
1098.9 1110.6 1147.6 1159.9 1164.1 1197.7 1247.9 1262.0 1277.1 1279.3 1285.3 1287.4 
1288.6 1309.0 1326.0 1335.2 1372.3 1386.0 1390.1 1394.6 1466.2 1482.3 1584.9 1669.6 
1852.3 2668.4 2671.8 2672.4 2676.1 2676.4 2699.6 2710.2 2729.9 2752.7 2760.7 2767.2 
2779.0 2780.6 2782.4 3092.1  
 
 
name= TS178 
energy (in kcal/mol)= 44.471802 
ZPE (in kcal/mol)= 142.375 
G (in kcal/mol)= 118.19 
Geometry 
C -2.76034436 0.39633345 -1.43799554 
C -1.58574856 0.12536044 -0.58329192 
C -0.30328446 0.49516191 -0.82435380 
C 0.84688788 0.18340383 0.07421475 
C 0.31283832 -0.65762939 1.25008863 
C -0.61041183 -1.76832957 0.65017333 
C -1.75619429 -0.68988492 0.66443934 
C -0.98491898 0.01038200 1.86415354 
C -1.04468805 1.51799652 1.97136948 
C -1.35324530 -0.59607042 3.21518632 
H -3.56577252 0.87632813 -0.85654050 
H -3.18204860 -0.53926907 -1.84005140 
H -2.54770784 1.05412548 -2.28777897 
H -0.89410683 2.62700005 -1.39913488 
H 1.31621570 1.12207835 0.44476858 
H 1.64627422 -0.36134143 -0.46537851 
H 1.08301026 -0.96282026 1.95401967 
H -0.78459656 -2.61656853 1.31201148 
H -0.33189412 -2.15690469 -0.32674970 
H -2.76775043 -1.03120259 0.86491932 
H -0.85627141 2.02548612 1.01551802 
H -0.30045804 1.89510657 2.68204371 
H -2.03442464 1.84920934 2.30791340 
H -0.69443169 -0.21942162 4.00653426 
H -1.27958288 -1.68820144 3.22392313 
H -2.38250682 -0.33854599 3.49130598 
O -0.03056076 0.73285854 -2.30075524 
O -0.05438840 2.17500461 -1.28872361 
O 0.99847567 0.41888633 -2.75367391 
Vibrational frequencies (in cm-1) 
-593.3  97.7 105.0 109.2 130.3 141.3 160.7 178.5 204.5 225.9 287.8 316.1 341.7 360.7 
390.4 423.6 432.0 473.1 494.7 556.2 562.5 579.8 650.8 700.3 741.1 785.3 869.3 910.5 
928.8 939.4 955.0 985.8 1007.0 1009.4 1015.1 1031.3 1049.0 1061.1 1081.7 1089.3 1119.9 
1132.6 1171.2 1173.2 1193.2 1234.5 1247.3 1265.5 1275.7 1284.8 1288.4 1288.5 1291.1 
1300.3 1301.7 1307.3 1314.1 1345.5 1351.0 1362.7 1382.9 1398.5 1406.9 1418.8 1776.3 
2653.8 2662.8 2665.6 2676.3 2677.2 2678.0 2683.7 2697.5 2735.8 2751.6 2759.4 2771.2 
2776.3 2781.5 2783.7 2824.3  
 
 
name= TS179 
energy (in kcal/mol)= 50.54203 
ZPE (in kcal/mol)= 136.787 
G (in kcal/mol)= 108.193 
Geometry 
C -2.30695578 -0.77393884 -2.31260626 
C -1.40792827 -0.01926366 -1.36806228 
C -1.45960504 1.45670897 -1.50730944 
C 1.86037594 -0.52586102 -2.28582637 
C 2.30852657 0.85001540 -1.91364342 
480 
 
C 3.55696885 1.12981741 -1.54484654 
C -1.41303128 -0.27452197 1.02027325 
C -0.37607370 -0.00003180 1.75834571 
C 0.92331219 0.53066396 1.26086618 
C -0.48250347 -0.23323038 3.23564559 
H -2.00724853 -0.60687617 -3.35800426 
H -3.35968011 -0.49085798 -2.21446355 
H -2.23139563 -1.85774045 -2.14308707 
H -2.35937349 1.89252402 -1.96548377 
H 2.28336343 -0.85094027 -3.26111179 
H 2.13242352 -1.27841621 -1.52090239 
H 1.52234729 1.60969192 -1.96618736 
H 3.88448719 2.12302240 -1.27922576 
H 4.34626058 0.39912938 -1.47990442 
H -1.98353151 -0.34440062 -0.10593884 
H 1.66641617 -0.27239805 1.15210862 
H 1.34155084 1.28844325 1.93756807 
H 0.83171736 1.01628476 0.26864452 
H -1.43683672 -0.68670923 3.53590810 
H -0.38291537 0.71550179 3.78539104 
H 0.32118978 -0.90171495 3.58038282 
O 0.47466888 -0.57066768 -2.53680017 
O -0.58377770 2.18673208 -1.10108260 
O -0.15928881 -0.56692534 -1.21796258 
Vibrational frequencies (in cm-1) 
-1310.1  40.6  50.9  55.2  64.8  88.1  93.1 105.2 133.6 138.8 145.5 151.4 169.2 183.4 
208.1 247.6 263.2 298.7 334.8 379.2 395.5 474.6 500.3 568.2 581.4 618.2 690.1 828.6 
878.1 948.3 961.4 962.3 974.4 979.4 996.5 1020.4 1022.8 1053.0 1082.4 1092.9 1095.1 
1109.0 1144.1 1182.2 1232.7 1240.3 1258.5 1269.3 1273.7 1277.4 1281.0 1282.6 1286.5 
1287.2 1299.2 1314.3 1335.2 1359.1 1389.1 1390.8 1394.4 1398.5 1608.5 1817.8 1855.1 
1956.1 2632.2 2640.5 2652.3 2665.5 2667.9 2670.1 2673.2 2681.6 2706.7 2716.1 2743.6 
2770.4 2775.1 2780.2 2790.4  
 
 
name= TS180 
energy (in kcal/mol)= 47.588827 
ZPE (in kcal/mol)= 139.756 
G (in kcal/mol)= 114.059 
Geometry 
C -2.38413511 0.42654632 -1.08979353 
C -0.91632740 0.10271643 -0.95037176 
C -0.05880252 1.30854271 -1.27237598 
C 2.20683188 1.55297436 1.67069736 
C 1.87344592 0.30800007 2.01910016 
C 0.86037761 -1.08234598 0.19512930 
C -0.51523764 -0.75147981 0.17451451 
C 0.49450638 -0.23661241 1.98090442 
C -0.57936032 0.79794382 2.22437013 
C 0.30485992 -1.46611178 2.84027662 
H -3.01227400 -0.46470929 -0.95954617 
H -2.61249055 0.82913998 -2.08769374 
H -2.69949468 1.17536605 -0.35064308 
H 0.49911385 1.27160014 -2.21942796 
H 1.50609421 2.29514871 1.30333925 
H 3.22012386 1.92804745 1.71610137 
H 2.63449930 -0.39651228 2.36615161 
H 1.20101298 -2.08570356 0.41281277 
H 1.63020814 -0.44118525 -0.23181499 
H -1.27392308 -1.38707622 0.62014456 
H -0.39639976 1.31885845 3.17766012 
H -1.58970030 0.37666443 2.27980349 
H -0.60311998 1.58580918 1.44945626 
H 0.34814500 -1.19422761 3.90813609 
H 1.07752120 -2.22998867 2.68127068 
H -0.66725963 -1.95117328 2.68328216 
481 
 
O 0.67078167 -1.23412949 -1.93518329 
O -0.00042221 2.26542295 -0.53940793 
O -0.59640733 -0.95210217 -1.97073866 
Vibrational frequencies (in cm-1) 
-823.1  56.3  70.9 105.6 113.1 121.3 129.5 167.3 191.0 214.6 240.7 255.6 262.6 270.6 
278.6 298.4 317.4 369.7 402.3 407.7 480.3 521.0 544.2 557.3 624.4 655.8 766.6 855.9 
870.1 896.8 913.4 958.4 977.1 981.7 994.4 1000.5 1011.7 1025.5 1053.5 1076.3 1103.4 
1115.0 1141.0 1143.2 1229.4 1238.2 1269.7 1277.7 1281.2 1281.9 1282.4 1286.8 1287.4 
1313.8 1329.5 1339.6 1360.4 1364.2 1382.8 1398.6 1401.5 1407.1 1508.9 1825.5 1832.5 
2635.4 2646.0 2658.9 2665.6 2668.6 2669.5 2674.5 2678.0 2693.7 2740.2 2745.3 2749.2 
2769.6 2771.8 2775.7 2778.9  
 
 
name= TS181 
energy (in kcal/mol)= 46.683401 
ZPE (in kcal/mol)= 140.998 
G (in kcal/mol)= 114.594 
Geometry 
C -2.50686224 0.63087358 -1.32480818 
C -1.12742360 0.03304621 -1.03656108 
C -0.22315917 1.03307849 -0.28243822 
C 0.47411877 0.79974990 0.95722387 
C 0.46570098 -0.45409596 1.68845533 
C -0.90215458 -2.44535273 -0.99001876 
C -1.28430857 -1.31230351 -0.40483121 
C 0.28526816 -0.55099690 3.01643893 
C 0.03116463 0.62737050 3.89657956 
C 0.33010827 -1.87331240 3.71031132 
H -3.14010024 -0.08332363 -1.86854828 
H -2.43405505 1.53267374 -1.94653170 
H -3.02414322 0.89525443 -0.39537472 
H -0.53202975 2.07711448 -0.47900180 
H 0.75570673 1.67923680 1.52851588 
H 1.70083580 0.50273208 -0.10662440 
H 0.64198014 -1.35361507 1.09468691 
H -1.03522068 -3.41909515 -0.54483564 
H -0.42463854 -2.48513681 -1.95993439 
H -1.76320385 -1.29016945 0.57600295 
H -0.34255766 0.34226078 4.88738026 
H -0.71087754 1.30795546 3.45484706 
H 0.95302799 1.20711278 4.05060761 
H -0.64754018 -2.12207347 4.14697611 
H 1.06311043 -1.86735079 4.52924065 
H 0.60352124 -2.69748382 3.03890841 
O 0.88059387 -0.04733628 -2.16959083 
O 1.08163944 0.88216122 -1.07952086 
O -0.52076289 -0.05238241 -2.34020521 
Vibrational frequencies (in cm-1) 
-1307.9  31.0  44.1  86.3 100.1 106.3 133.8 139.7 155.0 180.2 240.7 242.4 264.3 297.4 
325.9 365.5 410.0 466.5 486.9 517.3 555.8 570.5 616.3 663.6 703.7 805.2 829.7 902.6 
920.8 944.1 949.8 968.9 972.8 987.7 1000.4 1009.5 1024.2 1033.6 1064.0 1079.2 1094.5 
1113.3 1121.4 1146.5 1193.0 1228.1 1273.6 1279.7 1282.1 1285.1 1289.0 1289.3 1291.0 
1293.5 1326.7 1342.4 1372.7 1378.4 1387.8 1399.5 1401.1 1417.0 1519.3 1851.9 1858.7 
2169.7 2670.3 2670.5 2673.2 2674.9 2675.9 2678.6 2700.2 2711.0 2737.2 2750.0 2764.9 
2778.7 2779.1 2780.3 2783.3  
 
 
name= TS182 
energy (in kcal/mol)= 47.74527 
ZPE (in kcal/mol)= 140.82 
G (in kcal/mol)= 114.132 
Geometry 
C -2.11781441 -0.65561133 -1.17373627 
C -0.37504082 -0.09258175 -1.01011690 
C -0.45772333 1.38588129 -1.02790428 
482 
 
C 2.14273450 0.84513678 0.50365447 
C 0.64871500 -0.31758742 2.22137974 
C 1.36272014 -0.43103416 0.84100782 
C 0.42600429 -0.85669226 -0.24012296 
C -0.39372788 0.76056314 2.22871412 
C -1.71223956 0.57041309 2.26654075 
C 0.09839743 -1.68859516 2.63081435 
H -2.34829968 -0.31913144 -0.16201265 
H -2.21022390 -1.73104407 -1.24082358 
H -2.71312196 -0.11895963 -1.89997580 
H -0.45634863 1.90519002 -0.05957814 
H 2.53911619 0.79820559 -0.51935675 
H 1.53697422 1.75083600 0.58216207 
H 1.43298139 -0.02875875 2.97309410 
H 2.12912665 -1.25054970 0.95469673 
H 2.99822085 0.97265749 1.17749953 
H 0.41845690 -1.93917504 -0.40666960 
H 0.02463837 1.77041930 2.22101166 
H -2.18524903 -0.39824369 2.29444311 
H -2.42629104 1.37875915 2.29033749 
H 0.89879139 -2.43205606 2.71131769 
H -0.62771001 -2.06646426 1.90182830 
H -0.40313030 -1.63809728 3.60391655 
O -0.16220404 -1.64230057 -2.77339082 
O -0.55604719 1.99496003 -2.06581748 
O -0.65526840 -0.61826762 -2.43787533 
Vibrational frequencies (in cm-1) 
-670.3  29.3  62.2  72.1  95.4 104.9 143.9 155.3 173.0 186.2 212.8 229.8 253.1 254.4 
274.6 292.6 311.1 338.6 405.2 447.6 473.2 531.1 560.4 601.1 616.7 675.5 753.7 837.7 
889.1 940.2 949.8 958.7 984.8 996.4 1010.5 1046.3 1060.2 1074.4 1085.6 1089.0 1104.9 
1153.3 1195.8 1218.0 1255.5 1278.9 1279.9 1285.2 1289.1 1296.7 1299.1 1302.3 1305.7 
1306.2 1327.1 1336.9 1345.9 1355.6 1389.2 1393.9 1403.2 1410.6 1788.2 1826.9 1852.4 
2643.3 2647.1 2665.9 2670.0 2673.7 2678.6 2680.5 2687.0 2693.4 2712.2 2731.6 2745.2 
2750.4 2780.0 2781.2 2787.9  
 
 
name= TS183 
energy (in kcal/mol)= 50.581148 
ZPE (in kcal/mol)= 138.984 
G (in kcal/mol)= 112.519 
Geometry 
C -2.19058415 -1.30582479 -1.54164433 
C -0.77650729 -1.20198459 -1.11016111 
C 1.34988958 1.52408589 -0.03624526 
C 2.22819570 0.85186917 0.92899997 
C 1.55737180 -0.37271475 1.59034651 
C 1.03500270 -1.36034594 0.61653622 
C -0.25110015 -1.36656313 0.10319791 
C 0.40378793 -0.07566142 2.48182562 
C -0.13779612 1.29764061 2.57931978 
C -0.32904623 -1.12102039 3.06338544 
H -2.87175040 -0.78394610 -0.85637987 
H -2.51230551 -2.35663012 -1.60633832 
H -2.33485669 -0.86874144 -2.54575088 
H 0.88094497 0.99552887 -0.86049140 
H 2.57504963 1.57099900 1.71147869 
H 3.15477116 0.50518099 0.41442001 
H 2.35937877 -0.87721100 2.20762165 
H 1.63518378 -2.24935432 0.48148771 
H 0.97986618 -0.96248159 -1.94474103 
H -1.13465152 -1.62826243 1.01895865 
H 0.65495802 2.06931767 2.65056363 
H -0.79323979 1.44426913 3.44837011 
H -0.72829215 1.56019752 1.68547354 
H 0.16033653 -2.08179039 3.22633127 
483 
 
H -1.14217322 -1.50667002 2.00425139 
H -1.06168818 -0.90384382 3.83372713 
O 1.49202575 3.48881472 0.94421825 
O 1.03610819 2.77788270 -0.00252741 
O 0.01915272 -0.86179107 -2.17283947 
Vibrational frequencies (in cm-1) 
-2020.6  42.3  50.8  70.6  78.3  94.8 112.3 144.1 179.0 195.0 220.6 244.3 301.7 328.6 
341.9 390.6 420.3 441.2 448.9 457.5 487.4 552.0 584.4 624.8 704.3 715.1 777.4 828.8 
867.9 877.0 956.2 989.8 998.9 1005.5 1012.0 1031.7 1045.2 1058.5 1062.3 1071.5 1108.2 
1149.2 1161.7 1202.8 1217.5 1218.7 1225.1 1251.9 1256.1 1269.4 1271.0 1274.0 1277.7 
1300.7 1311.4 1358.2 1369.0 1379.9 1388.5 1398.1 1412.3 1527.2 1595.0 1603.0 1893.9 
1976.3 2101.4 2628.9 2637.5 2664.2 2665.0 2673.1 2673.1 2696.3 2697.5 2723.0 2759.5 
2762.7 2768.8 2776.7 2783.1  
 
 
name= TS184 
energy (in kcal/mol)= 50.825819 
ZPE (in kcal/mol)= 138.841 
G (in kcal/mol)= 111.664 
Geometry 
C -2.46099007 0.73309956 -1.33016544 
C -1.18345356 0.02797278 -1.13455098 
C 2.50510666 2.19297409 -0.87636809 
C 2.53780043 1.81929300 0.58818938 
C 1.41641344 0.92390666 1.05745022 
C 1.11606988 -0.28123916 0.11323318 
C -0.28347586 0.28424976 -0.11601635 
C -0.09528546 1.42144708 0.84682447 
C -0.26630423 2.81611794 0.27540933 
C -0.90057562 1.28103558 2.13627446 
H -2.75148122 1.37068769 -0.49081639 
H -3.26999603 -0.00227958 -1.52872405 
H -2.42128589 1.34539129 -2.25030314 
H 1.77221189 1.69806856 -1.52655924 
H 2.54007740 2.75903315 1.19000850 
H 3.52640524 1.35882712 0.80929331 
H 1.59613916 0.62373984 2.10424047 
H 1.11868924 -1.37100243 0.74141202 
H 1.75830620 -0.47507315 -0.74919604 
H 0.14091371 -1.17766062 0.65762965 
H 0.26716832 3.56858363 0.86514574 
H -1.32585851 3.10682347 0.25841320 
H 0.07912218 2.88485033 -0.76328148 
H -0.62776449 2.05001226 2.86707727 
H -0.77431638 0.30588798 2.61113518 
H -1.97416887 1.39325862 1.92968169 
O -1.73379987 -1.27836927 -2.84898856 
O 3.27533072 3.01223646 -1.30946162 
O -0.84454796 -0.96581487 -1.94301089 
Vibrational frequencies (in cm-1) 
-1706.2  28.5  38.7  56.9  64.4 115.4 125.0 137.6 158.7 204.9 211.7 225.1 253.1 273.9 
301.0 317.2 376.6 406.7 435.1 466.3 528.1 574.9 583.4 681.4 707.6 723.5 789.4 801.9 
817.2 872.4 952.9 974.1 988.9 1005.4 1012.6 1035.5 1042.6 1053.1 1058.0 1086.0 1108.4 
1131.5 1173.3 1189.6 1206.7 1234.7 1240.8 1247.1 1257.8 1267.4 1286.6 1294.9 1296.0 
1296.5 1302.9 1305.3 1325.1 1364.8 1377.1 1387.3 1399.0 1409.8 1492.2 1711.5 1831.8 
1837.9 2639.9 2640.6 2646.5 2667.9 2674.2 2680.4 2683.5 2684.8 2685.8 2715.1 2735.8 
2772.4 2781.4 2784.0 2865.9  
 
 
name= TS185 
energy (in kcal/mol)= 50.067276 
ZPE (in kcal/mol)= 139.904 
G (in kcal/mol)= 113.526 
Geometry 
C -2.16528621 -2.39599427 -1.51451632 
484 
 
C -0.76455631 -0.93277324 -0.33388526 
C -0.02537283 1.21153790 -1.34188823 
C 0.30782299 0.12190830 -0.41839153 
C 0.41436955 0.62292307 1.06548354 
C 1.86134299 0.87341921 1.45686152 
C -1.10964997 -1.27999401 0.91384523 
C -0.30386966 -0.49776315 1.92676580 
C -1.24310591 0.15291077 2.95558017 
C 0.74916156 -1.33590482 2.52374895 
H -2.35542299 -2.57140747 -2.58097250 
H -3.07763123 -2.07310261 -1.00419525 
H -1.74454356 -3.28980889 -1.04360552 
H -1.04358551 1.45173782 -1.61468391 
H 1.28869367 -0.35041237 -0.71989456 
H 2.33906723 1.58644759 0.76777813 
H -0.16621838 1.56567442 1.17225252 
H 2.46073137 -0.05060479 1.41677857 
H 1.94384434 1.27470582 2.47122583 
H -1.84189757 -1.98809189 1.23035120 
H -1.73772793 -0.59970423 3.57513225 
H -2.03018111 0.73659776 2.46626307 
H -0.69253357 0.82633741 3.62063951 
H 1.15138404 -1.10243739 3.48110914 
H 0.37739108 -2.84044613 2.48350625 
H -0.10566613 -2.63781413 3.10837841 
O 2.06780192 1.78149817 -1.70562107 
O 0.84622807 1.96925913 -1.92873125 
O -1.20521701 -1.34362999 -1.53987871 
Vibrational frequencies (in cm-1) 
-1044.4  33.7  47.3  77.0 108.6 138.8 145.6 166.1 167.7 177.3 209.9 234.6 238.3 283.1 
300.5 336.3 376.2 409.4 438.5 503.4 518.8 537.8 560.8 597.9 644.3 665.8 737.5 816.6 
842.2 857.1 907.1 941.5 973.9 990.5 1013.9 1057.6 1073.8 1077.6 1087.6 1100.3 1113.9 
1130.8 1145.4 1159.1 1175.6 1189.1 1211.3 1224.6 1241.6 1260.0 1278.2 1284.6 1286.9 
1291.8 1299.3 1300.4 1303.6 1304.2 1325.6 1348.4 1370.2 1394.0 1396.5 1404.5 1601.1 
1857.1 2653.6 2654.5 2657.3 2658.8 2675.9 2679.8 2682.4 2701.5 2711.7 2720.3 2747.1 
2775.4 2782.6 2800.8 4670.4  
 
 
name= TS186 
energy (in kcal/mol)= 48.137027 
ZPE (in kcal/mol)= 142.287 
G (in kcal/mol)= 117.313 
Geometry 
C -2.82710772 -0.89808128 -0.40699108 
C -1.32525595 -0.80712820 -0.64357803 
C -0.80372728 0.65187846 -0.48308524 
C 0.72085044 0.73197112 -0.37183462 
C 1.29845290 -0.24203815 0.66711626 
C 0.89744426 -1.69678951 0.30596406 
C -0.56210900 -1.77165144 0.15022986 
C 0.90660442 0.18290076 2.05993292 
C 1.80482214 1.22465228 2.65207477 
C -0.13680187 -0.29896133 2.73545441 
H -3.23185588 -1.85226343 -0.76052441 
H -3.36498412 -0.10155618 -0.93873126 
H -3.05947615 -0.81401891 0.66238662 
H -1.32639622 1.21789059 0.31140449 
H 1.02058062 1.77072596 -0.13663624 
H 1.16076104 0.51406294 -1.36882906 
H 2.41868663 -0.19744497 0.59472585 
H 1.23591599 -2.37391376 1.11957022 
H 1.46035839 -1.99516141 -0.60104233 
H -0.74192126 -3.09947391 -0.82139324 
H 1.96654487 2.06512763 1.96391726 
H 2.78976714 0.80212945 2.89523579 
485 
 
H 1.39900588 1.64573101 3.58124721 
H -1.05616506 -3.19764558 -0.07033313 
H -0.40655634 0.02028845 3.72718807 
H -0.80422196 -1.06005334 2.34937928 
O -1.42016496 0.20697087 -2.66615531 
O -1.17261386 1.26813117 -1.71129587 
O -1.04892555 -1.00245040 -2.04568627 
Vibrational frequencies (in cm-1) 
-984.4  48.8  62.7  83.4 109.5 125.0 153.4 177.1 225.8 244.1 278.5 300.8 326.2 371.9 
397.2 425.5 463.5 526.1 551.1 592.3 597.2 615.8 646.3 677.2 721.4 766.0 839.0 870.5 
900.9 945.3 950.8 963.2 978.4 1000.6 1004.7 1042.9 1051.5 1062.7 1075.7 1096.0 1110.0 
1125.8 1136.9 1152.9 1174.6 1188.1 1206.6 1220.7 1228.7 1254.6 1270.6 1279.5 1287.9 
1289.3 1290.2 1291.6 1312.4 1317.9 1333.5 1372.5 1374.0 1392.1 1401.0 1411.1 1443.3 
1872.9 2657.3 2660.0 2672.4 2673.9 2674.6 2679.2 2686.9 2694.9 2704.9 2735.3 2740.8 
2777.9 2781.6 2784.5 4600.8  
 
 
name= TS187 
energy (in kcal/mol)= 52.104719 
ZPE (in kcal/mol)= 138.492 
G (in kcal/mol)= 111.349 
Geometry 
C -1.91390430 -1.56831431 -2.35841447 
C -0.74509610 -1.46265881 -1.46553811 
C -0.76659942 1.40839718 -0.04835493 
C 0.71497458 1.08758625 -0.03917116 
C 1.13457446 -0.05091362 0.84642613 
C 0.45746473 -1.50170126 0.66078914 
C -0.76212906 -1.65908500 -0.09350085 
C 0.44798168 -0.50936074 2.05764581 
C 1.29039940 -1.03990822 3.18373306 
C -0.89919471 -0.04061833 2.47955491 
H -1.84229473 -0.80331929 -3.16248523 
H -2.87387188 -1.47055487 -1.84505213 
H -1.89802703 -2.53226034 -2.89534827 
H -1.40860359 0.83384447 -0.72910041 
H 1.27746605 2.00408007 0.25834266 
H 1.03188517 0.87757248 -1.09881936 
H 2.24489884 -0.09726472 0.86581026 
H 0.86980951 -2.51592071 1.14301826 
H 1.36019282 -2.15299634 0.18272865 
H -1.65773144 -1.97380548 0.40501056 
H 0.80827262 -1.87980840 3.70651267 
H 1.43069053 -0.25297415 3.94862253 
H 2.29744235 -1.35896155 2.89223393 
H -1.28065759 -0.55932091 3.36863798 
H -1.66808958 -0.17748797 1.69231026 
H -0.89480119 1.04278007 2.70752772 
O 0.46464614 -0.85524559 -3.25103117 
O -1.20657933 2.28504566 0.65271592 
O 0.44709519 -1.14310749 -1.95840042 
Vibrational frequencies (in cm-1) 
-1055.1  38.6  46.3  55.8  68.7  86.7 101.3 148.7 173.9 186.0 215.5 228.9 249.4 267.4 
294.2 306.4 328.3 386.7 416.0 429.5 487.7 510.5 525.7 617.0 621.1 716.6 786.3 855.3 
882.7 930.6 938.3 964.2 980.8 993.7 1012.2 1021.9 1030.3 1034.3 1053.8 1061.0 1079.1 
1085.2 1125.7 1182.7 1214.4 1242.2 1253.2 1259.1 1268.6 1271.6 1274.8 1278.2 1279.1 
1284.6 1294.3 1332.3 1339.7 1379.9 1387.3 1390.5 1408.7 1498.3 1503.0 1656.7 1832.0 
2212.7 2606.0 2622.1 2640.8 2644.5 2649.7 2656.4 2667.8 2685.4 2696.9 2711.7 2764.5 
2773.8 2774.7 2791.4 2805.0  
 
 
name= TS188 
energy (in kcal/mol)= 51.932243 
ZPE (in kcal/mol)= 138.794 
G (in kcal/mol)= 108.58 
486 
 
Geometry 
C -2.50197373 0.11024067 -1.32119266 
C -1.34636270 0.11664868 -0.38269870 
C -0.78493682 1.23972113 0.09428710 
C 0.36541823 1.32585690 1.04529887 
C 0.72329777 -0.02290201 1.58992293 
C 0.62911169 -1.12592994 0.56264117 
C -0.82297733 -1.21868403 0.04473711 
C 0.45801466 -0.31062538 2.96423390 
C -0.78707274 -0.06063678 3.70443250 
C 1.65919851 -0.84137594 3.46799375 
H -3.16320037 0.97722488 -1.19255099 
H -3.13223947 -0.78008185 -1.17908346 
H -2.16057215 0.09787656 -2.36779378 
H -1.93804204 2.50133521 -0.87500875 
H 0.12131684 2.04222932 1.86068575 
H 1.24340794 1.77200787 0.52647150 
H 2.12836384 -0.60264475 2.06284890 
H 0.93249963 -2.10659883 0.97423961 
H 1.30629032 -0.91682856 -0.28929369 
H -0.86861098 -1.94177362 -0.79261273 
H -1.65797053 0.01910673 3.03461639 
H -0.73034163 0.88383430 4.27066851 
H -0.99466178 -0.85726334 4.43459630 
H 2.56154597 -0.23697465 3.51244868 
H -1.47505366 -1.62998226 0.84312715 
H 1.68927365 -1.66033587 4.15815234 
O 1.07841111 0.71100825 -2.93499459 
O -1.18699681 2.50096960 -0.23701738 
O 0.52063365 -0.25515303 -2.72926256 
Vibrational frequencies (in cm-1) 
-2030.6  20.7  21.8  34.0  44.8  48.4  64.4  75.5  91.2  93.7 132.6 153.3 223.1 284.9 
305.5 327.3 340.3 347.7 390.3 431.0 446.7 486.6 547.9 550.1 578.1 730.8 810.1 831.8 
924.3 946.6 956.3 959.0 988.8 1010.1 1034.4 1042.7 1064.6 1081.0 1122.8 1146.5 1150.6 
1165.5 1191.1 1222.7 1256.8 1259.9 1273.5 1274.9 1284.7 1291.3 1292.4 1315.4 1316.3 
1327.7 1332.7 1341.1 1349.2 1381.9 1383.9 1401.0 1412.1 1540.0 1568.1 1596.4 1884.5 
1888.7 2657.9 2659.2 2663.3 2667.6 2669.2 2673.7 2674.4 2695.0 2739.3 2740.9 2742.0 
2773.4 2773.9 2779.8 2786.0  
 
 
name= TS189 
energy (in kcal/mol)= 49.835527 
ZPE (in kcal/mol)= 140.946 
G (in kcal/mol)= 116.517 
Geometry 
C -3.29757202 -0.77362735 -0.83445069 
C -1.16889638 0.06298122 -0.22573334 
C -0.02173469 0.83787585 -0.82477390 
C 0.83343516 1.40067168 0.34234846 
C 1.15944455 0.12320202 1.04412779 
C 2.29387670 -0.59068612 0.56764107 
C -1.15850527 -0.51439355 0.98877058 
C 0.05832861 -0.47497099 1.88169484 
C -0.21676612 0.40803868 3.11143117 
C 0.38444325 -1.90207453 2.34423229 
H -3.92401232 -0.63570228 -1.72540292 
H -3.83214068 -0.47213646 0.07028327 
H -2.95064006 -1.81053040 -0.76677380 
H -0.35922774 1.63821587 -1.51566269 
H 0.26837749 2.12467608 0.95194898 
H 1.71188622 1.93544494 -0.05892800 
H 2.63620764 0.00351786 1.68028049 
H 2.39747860 -1.67045882 0.69227128 
H 2.93359250 -0.19209885 -0.22895037 
H -1.99592104 -1.06342212 1.39146961 
487 
 
H -0.53407198 1.41641692 2.82316362 
H 0.65890633 0.49229414 3.75933480 
H -1.03248452 -0.01340363 3.71267869 
H 0.50727495 -2.56954787 1.47584380 
H -0.43699325 -2.31770062 2.94021000 
H 1.28875030 -1.94859326 2.95404067 
O 1.20905958 -1.11421783 -1.11274855 
O 0.79029356 0.02216835 -1.68534283 
O -2.20979482 0.10663542 -1.08917564 
Vibrational frequencies (in cm-1) 
-1461.1  55.6  84.1 117.0 146.1 156.9 179.1 199.1 229.8 245.0 248.3 309.8 318.0 358.7 
368.1 396.1 427.7 447.4 478.7 507.6 521.6 565.2 570.2 677.1 748.7 802.1 872.9 894.5 
928.9 939.4 962.6 975.2 985.3 1005.4 1025.2 1033.5 1040.3 1065.6 1071.7 1085.3 1122.5 
1142.8 1158.8 1176.9 1191.7 1206.5 1249.8 1263.8 1283.1 1287.9 1289.9 1292.7 1299.5 
1301.7 1303.1 1305.6 1332.7 1339.8 1350.4 1376.3 1385.9 1395.6 1411.5 1488.1 1836.9 
2155.1 2652.1 2658.4 2661.0 2665.1 2672.0 2674.4 2680.4 2683.3 2696.4 2728.0 2745.7 
2748.9 2775.7 2777.8 2782.1  
 
 
name= TS190 
energy (in kcal/mol)= 54.500843 
ZPE (in kcal/mol)= 136.539 
G (in kcal/mol)= 105.241 
Geometry 
C -2.35645722 -0.57139653 -1.36502431 
C -0.97074671 -0.36345485 -1.20293297 
C -0.54598756 0.93338782 -0.64566327 
C -1.02021204 1.53211144 0.45087730 
C 1.58690883 -0.78287713 0.32715491 
C 1.33413071 -1.40428297 -1.01151994 
C -0.10726677 -1.38442147 -1.40879171 
C 1.15715462 -1.30049105 1.48615162 
C 1.43548311 -0.62458397 2.78881464 
C 0.35118470 -2.55363181 1.56889298 
H -3.17064875 0.86173671 -1.27688811 
H -2.83245205 -1.15304251 -2.11029292 
H -2.92483892 0.91630024 -2.03826438 
H 0.72915211 1.09409386 -2.13124558 
H -1.76698141 1.08521967 1.08310556 
H -0.66539187 2.48736483 0.79714046 
H 2.14606439 0.14964554 0.29768448 
H 1.71063065 -2.45348110 -1.00363291 
H 1.94280547 -0.89381630 -1.79068416 
H -0.45765418 -2.31127082 -1.86204162 
H 0.49739618 -0.32988154 3.28201580 
H 2.03554801 0.28790235 2.67310801 
H 1.97822559 -1.28805220 3.47555835 
H 0.19817720 -2.89723160 2.59809892 
H 0.82073476 -3.37643206 1.01266399 
H -0.64642591 -2.39568136 1.12511022 
O 0.72452605 0.19044949 -4.34173894 
O 0.39591866 1.61513690 -1.36374905 
O 1.82620019 0.04847357 -4.10987937 
Vibrational frequencies (in cm-1) 
-800.1  19.6  30.5  38.5  46.0  62.7  69.1  73.2  74.4  80.1  98.1 122.9 147.2 152.8 
189.9 250.8 253.9 284.1 314.6 396.9 436.2 454.9 458.5 481.3 491.4 567.2 585.5 611.0 
632.2 707.6 728.0 843.8 858.0 915.6 933.7 942.2 982.0 991.3 1003.3 1025.5 1046.2 1055.2 
1088.7 1115.8 1135.0 1179.3 1240.3 1269.3 1279.9 1284.1 1287.7 1289.3 1309.0 1313.2 
1328.0 1331.6 1364.3 1376.7 1380.9 1399.7 1414.3 1475.6 1596.2 1780.6 1866.8 1870.2 
2651.6 2663.1 2672.7 2675.3 2679.8 2730.8 2733.0 2734.8 2747.7 2757.1 2777.7 2780.0 
2791.5 2804.1 4880.3  
 
 
name= TS191 
energy (in kcal/mol)= 50.839966 
488 
 
ZPE (in kcal/mol)= 140.215 
G (in kcal/mol)= 111.48 
Geometry 
C -2.36118387 -0.53298780 -1.10677134 
C -1.43514988 0.16310150 -0.23543375 
C -0.01089240 1.56546463 -1.05638021 
C 1.04758324 1.64265986 0.05413747 
C 0.78863028 0.81394049 1.30579949 
C 0.44991487 -0.66298074 0.94039242 
C -1.07571938 -0.30974003 1.09327515 
C -0.64087870 0.94527195 1.95664173 
C -1.41700280 2.22910549 1.75698108 
C -0.61668116 0.60026484 3.44348807 
H -3.39767117 -0.48093964 -0.73757210 
H -2.12739441 -1.60268954 -1.23513393 
H -2.34362526 -0.07964383 -2.11913965 
H -0.79541188 2.32958832 -1.05466309 
H 1.19468199 2.70342467 0.32438909 
H 2.00844819 1.29978491 -0.39321013 
H 1.60959669 0.93769648 2.02587101 
H 0.78735398 -1.39629776 1.67783052 
H 0.77760398 -0.99546551 -0.04897944 
H -1.69825826 -1.04461242 1.60430088 
H -0.91522861 3.06964388 2.25268589 
H -2.42747245 2.15213588 2.17629341 
H -1.53288292 2.50165945 0.70159850 
H -0.06339589 -0.32225848 3.64973118 
H -1.63280376 0.46220489 3.83191313 
H -0.14791092 1.40054627 4.02753860 
O 1.27548080 -1.60689186 -2.32802376 
O 0.22697437 0.91571943 -2.06099570 
O 0.20338930 -1.54343126 -2.69347818 
Vibrational frequencies (in cm-1) 
-120.2  22.5  49.0  51.1  59.8  66.0  74.6  88.9 141.5 149.6 183.6 189.4 199.0 245.3 
313.9 334.6 364.2 398.6 431.1 444.3 466.0 512.1 587.1 693.4 802.6 858.0 876.5 889.3 
917.8 946.4 962.8 988.6 999.1 1009.5 1018.1 1026.4 1036.0 1074.5 1094.4 1125.7 1153.9 
1184.6 1200.7 1207.0 1214.2 1220.3 1254.0 1262.4 1270.3 1271.6 1287.0 1290.6 1294.1 
1301.3 1303.6 1314.8 1322.3 1359.4 1366.4 1378.2 1403.7 1411.5 1456.8 1596.0 1756.7 
2640.9 2652.6 2660.1 2665.1 2671.7 2676.5 2677.9 2681.1 2682.0 2730.6 2741.1 2743.6 
2757.0 2765.8 2780.3 2783.1  
 
 
name= TS192 
energy (in kcal/mol)= 49.392619 
ZPE (in kcal/mol)= 141.745 
G (in kcal/mol)= 117.933 
Geometry 
C -2.02067095 -0.53128764 -1.27442375 
C -0.59311136 -0.31716751 -0.83163382 
C -0.17970214 1.11387307 -0.66234404 
C 0.95992451 1.45960228 0.23157951 
C 0.80490706 0.77781563 1.60539697 
C 1.35671045 -1.49835875 0.41967947 
C -0.13091421 -1.26528090 0.23161873 
C 0.58658341 -0.72334027 1.46877602 
C -0.35488185 1.43387809 2.36707816 
C 0.32222500 -1.42143050 2.78026742 
H -2.25834314 0.09828433 -2.14920509 
H -2.73578481 -0.30401566 -0.47757367 
H -2.18826603 -1.56978857 -1.59188120 
H -1.15466189 2.09838091 -0.97587239 
H 1.05102447 2.55689793 0.35615041 
H 1.91958228 1.15909908 -0.24638925 
H 1.75083071 0.93676874 2.18261991 
H 1.71408918 -2.50011377 0.64033868 
489 
 
H 2.07039672 -0.99383363 -0.22635709 
H -0.79947355 -2.12307423 0.36609539 
H -1.31950106 1.18675997 1.90986996 
H -0.25795328 2.52471125 2.37983065 
H -0.39024215 1.10227529 3.41047284 
H 1.06675517 -1.14320684 3.53734513 
H 0.35631106 -2.51412985 2.68378423 
H -0.66935868 -1.16673157 3.17669928 
O 0.06501941 0.31248307 -2.93615393 
O -0.30911050 1.76057837 -1.84992991 
O 0.35651959 -0.49287243 -1.98174496 
Vibrational frequencies (in cm-1) 
-1632.2  77.7 111.3 133.2 149.6 165.1 175.3 228.2 235.5 270.6 284.0 315.9 335.5 361.7 
370.1 406.6 435.1 477.8 480.6 518.8 571.2 628.7 644.9 691.6 738.0 780.2 823.9 876.2 
891.1 924.9 947.6 971.3 994.1 1008.2 1024.5 1056.1 1059.1 1086.4 1094.4 1109.9 1120.0 
1154.8 1176.1 1193.2 1197.2 1242.9 1273.7 1281.9 1283.5 1285.3 1290.4 1294.2 1294.9 
1299.8 1305.9 1310.3 1328.7 1347.6 1378.2 1382.1 1393.8 1397.5 1408.0 1414.4 1487.6 
2436.5 2650.7 2660.2 2673.4 2674.5 2676.1 2677.9 2680.6 2701.9 2707.5 2739.1 2752.5 
2777.8 2780.6 2781.9 2784.3  
 
 
name= TS193 
energy (in kcal/mol)= 51.545654 
ZPE (in kcal/mol)= 139.658 
G (in kcal/mol)= 112.201 
Geometry 
C -1.43959001 -0.39727923 -2.43588101 
C -0.68713220 -0.07455797 -1.23471995 
C -0.18235350 1.30313040 -0.92044142 
C 0.73220037 1.15780271 0.35370008 
C 0.43897419 -0.21623301 0.91702504 
C 1.01025574 -1.35326074 0.12480446 
C -0.45184563 -0.98474373 -0.13107566 
C 0.15652394 -0.28478090 2.39988398 
C -1.21055280 0.34714903 2.69956349 
C 0.19621493 -1.71225090 2.95572843 
H -1.79783869 0.50872492 -2.96744913 
H -2.28606090 -1.07994771 -2.28218949 
H -0.76032027 -0.88751043 -3.17267580 
H -1.29519408 1.53626977 -0.48797660 
H 0.54379196 1.98184511 1.05378552 
H 1.78271008 1.27345038 0.03216088 
H 0.95031312 0.31218347 2.92389896 
H 1.21763947 -2.31334093 0.59125773 
H 1.75354914 -1.14977522 -0.65003382 
H -1.22141459 -1.69334469 0.15758727 
H -2.02412849 -0.21521292 2.22969575 
H -1.26667175 1.38032338 2.33801944 
H -1.40726198 0.36874410 3.77742354 
H 1.19024218 -2.16010336 2.84546094 
H -0.04309796 -1.72237549 4.02590531 
H -0.52747864 -2.36516332 2.45718781 
O 1.80547831 1.02855400 -3.17788117 
O 0.14275354 2.10758762 -1.83060109 
O 1.60960931 -0.06267982 -2.92500925 
Vibrational frequencies (in cm-1) 
-363.6  38.7  51.0  53.4  78.6  80.7 105.2 115.6 122.5 169.7 173.1 208.5 222.8 249.8 
266.2 328.4 363.6 423.4 441.7 509.6 542.1 560.6 578.9 691.4 707.2 813.3 865.1 879.1 
914.0 960.6 974.5 980.1 982.7 990.5 1012.9 1021.4 1027.4 1049.9 1093.9 1104.4 1141.0 
1168.1 1175.3 1184.9 1209.4 1239.2 1245.8 1263.3 1270.0 1278.7 1294.2 1297.4 1298.0 
1305.8 1306.5 1314.9 1333.4 1374.1 1379.6 1399.2 1405.7 1447.8 1473.9 1574.8 1587.7 
2306.6 2618.6 2661.4 2670.9 2672.1 2674.0 2676.6 2678.0 2695.8 2701.6 2755.9 2758.6 
2765.5 2771.9 2780.8 2782.7  
 
 
490 
 
name= TS194 
energy (in kcal/mol)= 50.171729 
ZPE (in kcal/mol)= 141.142 
G (in kcal/mol)= 114.674 
Geometry 
C -2.53608391 -0.52968393 -0.84741860 
C -1.16245582 -0.23711319 -0.41784611 
C 0.40640184 1.49495691 -0.87032443 
C 0.95035191 1.77220189 0.52827481 
C 0.83112398 0.59785302 1.49462496 
C 0.93016033 -0.78621802 0.78920019 
C -0.62816332 -0.87814989 0.78733254 
C -0.63841305 0.23214791 1.92832834 
C -1.70144042 1.30851164 1.84904653 
C -0.66523855 -0.40731084 3.31412000 
H -3.25630489 -0.07813211 -0.14464599 
H -2.78002288 -1.59799107 -0.89633083 
H -2.74433739 -0.08470680 -1.83398127 
H -0.53714085 1.96783082 -1.15741380 
H 0.45484500 2.66262531 0.95592357 
H 2.02430688 2.03635879 0.41801502 
H 1.51613851 0.73107660 2.34417411 
H 1.41000616 -1.55651182 1.39809125 
H 1.41231237 -0.78605037 -0.19183050 
H -1.04079242 -1.84550080 1.08411986 
H -1.73743509 1.80063319 0.86971586 
H -1.52095786 2.09186872 2.59714891 
H -2.69864110 0.89665213 2.04752772 
H -0.47113252 0.33646139 4.09646401 
H 0.09072397 -1.19443913 3.42104930 
H -1.63882282 -0.86278345 3.52696522 
O 0.37200094 -1.82641924 -2.16005749 
O 1.09552124 0.92809824 -1.69052778 
O -0.41048705 -1.00386650 -2.17182973 
Vibrational frequencies (in cm-1) 
-175.3  32.1  54.4  84.6 105.4 125.0 134.7 170.6 185.7 193.6 204.0 224.5 245.5 275.4 
312.2 350.6 366.5 394.8 425.8 443.6 455.8 494.3 580.8 698.5 791.1 844.3 899.5 906.2 
924.3 945.2 978.8 996.6 1004.9 1016.4 1024.4 1030.3 1045.1 1090.7 1092.4 1115.8 1141.9 
1188.0 1194.5 1206.4 1227.7 1241.7 1261.9 1270.9 1275.7 1281.5 1288.2 1291.3 1298.7 
1301.9 1307.5 1320.1 1325.1 1369.4 1371.1 1377.9 1395.8 1405.0 1408.9 1570.7 1797.0 
2652.6 2661.8 2670.2 2670.9 2672.4 2674.4 2675.5 2679.2 2683.9 2729.7 2738.3 2742.2 
2762.4 2772.1 2778.8 2782.0  
 
 
name= TS195 
energy (in kcal/mol)= 50.834158 
ZPE (in kcal/mol)= 140.497 
G (in kcal/mol)= 113.238 
Geometry 
C -2.33363308 -0.87281014 -0.92517524 
C -0.71736555 0.02395054 -0.84867273 
C -1.03229773 1.44366679 -0.55439069 
C 1.62833157 1.28222987 0.55792561 
C 0.86503695 -0.54456025 2.13832657 
C 1.30020887 -0.21019748 0.68067575 
C 0.29429002 -0.68791166 -0.31719555 
C -0.53123934 -0.06940631 2.41056859 
C -0.80647604 1.05087544 3.07798658 
C 0.95172318 -2.05532691 2.39197707 
H -2.46756866 -0.74400904 0.14799066 
H -2.23453556 -1.92186451 -1.16245368 
H -3.13358049 -0.38083123 -1.46128875 
H -1.43210354 1.65574153 0.44959410 
H 1.71675563 1.58493782 -0.49381757 
H 0.86687783 1.91518662 1.02671841 
491 
 
H 1.58327068 -0.03265079 2.82809326 
H 2.25505627 -0.77323720 0.48821162 
H 2.58160059 1.51912607 1.04360736 
H 0.43151883 -1.72912442 -0.60529179 
H -1.31609763 -0.71672736 2.02061018 
H -0.05455934 1.70900979 3.48441499 
H -1.80842092 1.39358189 3.28082028 
H 1.97736362 -2.42124112 2.27496890 
H 0.31822490 -2.61907300 1.69879470 
H 0.62903893 -2.30219474 3.40991126 
O -1.38425460 0.34850866 -3.12856851 
O -0.87653812 2.32049361 -1.36540418 
O -1.07827304 -0.42893668 -2.30172222 
Vibrational frequencies (in cm-1) 
-693.7  31.6  48.7  54.6  74.8  92.8 130.8 157.9 167.4 172.5 201.5 225.2 235.7 259.5 
271.7 296.6 332.0 341.8 378.2 387.5 446.1 508.7 550.4 565.3 638.5 677.6 726.5 844.8 
889.4 924.7 940.7 961.5 991.6 995.6 1006.8 1031.2 1050.6 1071.4 1086.1 1099.0 1133.7 
1138.7 1204.3 1220.8 1271.5 1275.5 1284.6 1286.8 1290.1 1299.9 1301.6 1302.6 1311.7 
1318.5 1322.4 1329.3 1346.1 1351.9 1373.8 1386.9 1400.8 1408.4 1791.9 1838.5 1846.2 
2640.1 2646.9 2665.2 2672.3 2674.5 2678.5 2682.6 2690.4 2699.6 2715.8 2750.2 2754.9 
2755.5 2778.1 2781.8 2789.1  
 
 
name= TS196 
energy (in kcal/mol)= 50.670887 
ZPE (in kcal/mol)= 140.673 
G (in kcal/mol)= 114.258 
Geometry 
C 0.65699298 1.79250442 -3.02371167 
C 0.26415206 0.67996259 -2.12737970 
C -0.22761897 1.00242130 -0.73628852 
C 1.41084213 0.78358541 0.15314470 
C 1.66149262 0.42527738 1.61135686 
C 1.50674661 -1.10628502 1.86935466 
C -0.05367307 -0.89674884 1.89385431 
C 0.20645126 0.60317202 1.77468720 
C -0.60628290 1.74146037 2.13295990 
C -0.74140753 -1.28996686 3.18163780 
H -0.12277146 2.57917058 -3.06196698 
H 0.87417300 1.45207759 -4.04330935 
H 1.53869701 2.33043742 -2.62945582 
H -0.95266761 0.28541789 -0.34653249 
H 1.76168338 1.79887451 -0.09379127 
H 1.80068775 0.00265243 -0.50194236 
H 2.44679955 0.96634553 2.13126961 
H 1.93046701 -1.44439257 2.81639378 
H 1.87490684 -1.75842506 1.07498387 
H -0.55852035 -1.35249266 1.01994056 
H -0.34873187 2.66066493 1.53986418 
H -0.43049316 2.05423793 3.18125628 
H -1.68888410 1.57821796 2.01369782 
H -0.26423072 -0.84723555 4.06494098 
H -0.72131540 -2.38046703 3.32011391 
H -1.79571985 -0.98259866 3.18845327 
O 0.15642277 3.20303863 -0.85113186 
O -0.63596560 2.25496219 -0.43578642 
O 0.29064016 -0.48194890 -2.46435452 
Vibrational frequencies (in cm-1) 
-583.6  32.2  41.8  64.7 109.4 120.3 150.4 152.1 165.1 195.3 200.1 256.3 262.2 289.2 
328.8 341.1 371.5 399.1 446.3 498.2 528.9 603.2 655.3 711.7 818.3 853.4 864.3 916.3 
925.6 954.8 966.9 987.3 999.3 1022.1 1039.0 1053.8 1055.3 1069.9 1101.1 1113.1 1126.0 
1153.9 1172.0 1184.6 1203.8 1210.3 1228.5 1233.9 1237.7 1240.4 1248.8 1262.1 1282.9 
1290.0 1294.1 1295.2 1301.4 1350.8 1364.4 1370.6 1382.5 1395.4 1414.9 1546.1 1832.5 
2562.6 2628.6 2635.7 2654.7 2669.2 2671.9 2678.6 2686.5 2694.7 2699.0 2711.0 2750.8 
2754.8 2765.2 2771.9 2780.4  
492 
 
 
 
name= TS197 
energy (in kcal/mol)= 47.040825 
ZPE (in kcal/mol)= 144.352 
G (in kcal/mol)= 121.488 
Geometry 
C -1.83252980 0.41859020 -1.56440428 
C -0.73314581 0.14355889 -0.57412559 
C 0.10423475 1.40786885 -0.19084471 
C 1.06083183 1.14366614 0.99234117 
C 1.00616330 -0.31720082 1.47098406 
C 1.23498684 -1.24817431 0.29014158 
C -0.89694098 -0.91400745 0.39135453 
C -0.46423737 -0.69901568 1.81666029 
C -1.27895333 0.36676269 2.54992227 
C -0.51901314 -1.99175029 2.64077889 
H -1.47457802 1.04399365 -2.39765767 
H -2.67348721 0.93862207 -1.08918132 
H -2.22244617 -0.50884396 -2.00536177 
H -0.50227304 2.32063081 -0.06638906 
H 0.83850598 1.82587266 1.83059116 
H 2.09426999 1.39076991 0.67073221 
H 1.71961316 -0.48435543 2.29725855 
H 1.04689181 -2.30336073 0.40732765 
H 2.13012492 -1.05622347 -0.29946545 
H -1.52222954 -1.75605296 0.15960649 
H -1.42904059 1.26645895 1.94522667 
H -0.79042585 0.66564019 3.48314522 
H -2.27751774 -0.01070663 2.80141016 
H -1.55108650 -2.34400292 2.75027604 
H -0.11446445 -1.83360998 3.64635836 
H 0.05140218 -2.80480708 2.18054397 
O 1.05782309 0.38108472 -2.05284821 
O 0.89601103 1.65335166 -1.34412952 
O 0.41232782 -0.54924912 -1.22679500 
Vibrational frequencies (in cm-1) 
-560.3 117.7 140.5 149.0 169.6 181.5 218.5 228.8 249.1 293.7 340.0 370.6 389.9 429.6 
440.7 484.0 492.5 521.1 586.6 662.5 683.0 707.2 804.9 807.0 865.3 882.6 912.1 929.8 
941.3 949.0 953.7 986.5 995.4 1008.7 1020.2 1037.7 1059.4 1060.7 1095.0 1111.1 1143.6 
1156.2 1171.0 1194.0 1203.9 1220.7 1235.9 1251.2 1264.7 1273.2 1282.5 1285.1 1292.6 
1298.4 1302.1 1304.0 1320.0 1326.7 1331.2 1369.2 1376.5 1387.0 1403.8 1414.1 1498.7 
2660.0 2665.8 2667.4 2674.0 2677.1 2677.6 2679.2 2683.4 2701.5 2721.1 2731.6 2741.0 
2768.5 2779.4 2781.5 2783.7  
 
 
name= TS198 
energy (in kcal/mol)= 48.778865 
ZPE (in kcal/mol)= 142.683 
G (in kcal/mol)= 118.291 
Geometry 
C -2.57391170 -0.75427474 -0.62926265 
C -1.15925475 -0.18226507 -0.57017184 
C -1.19220064 1.27106491 0.02841618 
C 0.02128797 1.65252331 0.87963642 
C 0.53519787 0.50368382 1.76268700 
C 0.93568560 -0.65102173 0.81362477 
C -0.14584563 -1.11161310 -0.05232057 
C -0.41892020 0.07985524 2.84885947 
C -1.30411513 1.13863399 3.42235836 
C -0.44570336 -1.16096302 3.34662275 
H -3.23609971 -0.08465325 -1.20022878 
H -3.01871120 -0.88901342 0.35960021 
H -2.58450162 -1.71617566 -1.15909054 
H -2.14527912 1.46633891 0.55596189 
493 
 
H -0.21271375 2.54526135 1.48794980 
H 0.84032221 1.97816127 0.19885905 
H 1.46318806 0.86354300 2.28526659 
H 1.42088141 -1.47433750 1.37077943 
H 1.74734535 -0.28821436 0.12711850 
H -1.03266083 -2.00506306 1.01097281 
H -2.08462023 1.44410971 2.71118239 
H -0.73355590 2.03931595 3.69214848 
H -1.81958302 0.80578386 4.33447606 
H -0.73332880 -2.43937026 0.37981119 
H 0.19288928 -1.96418785 3.02564878 
H -1.09814064 -1.46297397 4.14946615 
O -1.33975457 1.28625248 -2.24882698 
O -1.15378105 2.13824104 -1.10368915 
O -0.70650476 0.08359326 -1.91935890 
Vibrational frequencies (in cm-1) 
-1030.7  41.3  55.2  95.0 150.8 159.2 217.3 236.6 240.7 304.5 313.9 335.1 359.3 375.2 
424.8 450.2 471.5 498.2 558.7 601.0 617.7 634.4 676.4 704.5 744.6 770.6 808.1 854.3 
876.5 923.0 949.8 969.7 976.2 992.0 1011.2 1034.2 1051.4 1058.2 1076.5 1090.3 1122.0 
1127.3 1137.6 1143.4 1164.2 1191.5 1200.5 1218.4 1234.2 1247.2 1275.7 1279.0 1284.3 
1286.6 1289.4 1290.8 1300.9 1321.8 1331.7 1354.8 1377.4 1387.5 1391.3 1408.0 1435.2 
1848.2 2642.8 2652.2 2663.2 2666.5 2669.9 2680.1 2684.2 2685.0 2721.7 2735.8 2738.5 
2776.8 2778.2 2793.2 4562.8  
 
 
name= TS199 
energy (in kcal/mol)= 53.847551 
ZPE (in kcal/mol)= 137.623 
G (in kcal/mol)= 107.94 
Geometry 
C -2.28768998 -0.65672883 -1.37868605 
C -1.31409504 -0.61578244 -0.34918384 
C -0.27390732 0.49798481 -0.64977389 
C 1.15755104 -0.11989282 -0.55438949 
C 2.10858698 0.89979037 -0.03409744 
C 2.97102868 0.66417990 0.95575979 
C -1.29343745 -1.53273667 0.73971556 
C -0.83526205 -1.30364584 1.99329900 
C -0.32396016 0.00011540 2.47882935 
C -0.86596602 -2.39071862 3.01173366 
H -2.89986443 0.25830385 -1.51525002 
H -2.87888444 -1.54487144 -1.54473037 
H -1.61435581 -0.19706674 -2.33885824 
H -0.41614718 1.31019696 0.11011654 
H 1.45399065 -0.40123837 -1.59296269 
H 1.17447044 -1.05345617 0.02703138 
H 2.05009615 1.86840143 -0.53903995 
H 3.06861998 -0.28168778 1.45974825 
H 3.66448402 1.40187767 1.32412445 
H -1.72679752 -2.51616452 0.50792225 
H -0.27650625 0.07053539 3.57436809 
H -0.92820220 0.85354645 2.13136740 
H 0.70659400 0.18575828 2.10893494 
H 0.10521211 -2.49011794 3.52332528 
H -1.10622420 -3.37810372 2.59216088 
H -1.61588102 -2.18492076 3.79273096 
O 0.71229631 0.81750280 -4.01766106 
O -0.54910410 0.94296907 -1.85863241 
O 0.50712969 -0.29643001 -3.95641904 
Vibrational frequencies (in cm-1) 
-1056.8  15.9  42.8  50.7  54.1  71.8  74.7  89.3 109.6 111.4 124.5 142.5 174.8 191.3 
249.4 275.3 332.2 369.2 386.4 396.6 465.8 488.1 511.5 557.5 578.5 613.0 710.8 784.1 
892.2 914.4 935.3 961.6 973.4 994.3 1007.7 1013.1 1024.7 1030.9 1069.0 1082.4 1104.0 
1116.3 1130.2 1163.5 1208.0 1234.7 1248.6 1255.2 1262.7 1267.1 1273.1 1308.4 1310.7 
1319.5 1332.8 1344.9 1375.6 1391.0 1392.7 1421.0 1435.4 1555.7 1595.8 1791.1 1844.6 
494 
 
2125.5 2613.4 2625.4 2659.2 2659.2 2661.3 2662.6 2666.8 2718.5 2733.2 2736.4 2753.7 
2762.5 2767.2 2775.7 2794.4  
 
 
name= TS200 
energy (in kcal/mol)= 49.911144 
ZPE (in kcal/mol)= 142.211 
G (in kcal/mol)= 117.186 
Geometry 
C -1.57482543 -2.78996034 -0.10027863 
C -0.85863699 -1.84651295 -1.06497588 
C -1.60816650 -0.48194092 -1.27427172 
C -0.64587963 0.70422953 -1.27033672 
C 0.23566472 0.75457179 -0.00713625 
C 0.91607594 -0.61365618 0.28759149 
C 0.54741777 -1.54258997 -0.79290472 
C -0.57996770 1.26031884 1.15732322 
C -0.39522806 2.71334305 1.45510990 
C -1.42166585 0.50486094 1.86606609 
H -2.64887849 -2.84745016 -0.32836808 
H -1.46717810 -2.46283501 0.93829975 
H -1.18921153 -3.81317491 -0.18226715 
H -2.46405483 -0.34482977 -0.58671754 
H -1.21041945 1.64810502 -1.38259750 
H 0.01019135 0.63103101 -2.16758416 
H 1.06243326 1.48325789 -0.21630564 
H 1.10633617 -2.96852716 -0.21344757 
H 2.01537937 -0.46725004 0.31967318 
H 1.44315555 -2.74745702 -0.93130027 
H -1.08526861 3.07677716 2.22859557 
H -0.56064045 3.33184813 0.56139643 
H 0.62387779 2.91789339 1.81348387 
H -2.01247544 0.87936286 2.68571770 
H -1.58870264 -0.54316890 1.68660812 
H 0.63846469 -0.96345590 1.30081427 
O -1.27584359 -1.46083469 -3.26067702 
O -2.19351352 -0.62338410 -2.56538419 
O -1.00020669 -2.50178576 -2.34504604 
Vibrational frequencies (in cm-1) 
-1144.4  34.6  60.7  98.1 104.9 125.1 147.7 199.7 247.9 270.7 281.9 300.9 325.9 370.5 
428.6 451.9 469.8 500.7 541.8 587.3 614.2 621.7 650.1 677.0 726.8 742.8 830.4 839.8 
863.2 934.0 964.8 974.2 980.1 988.5 1003.8 1038.7 1048.2 1063.9 1073.2 1090.5 1113.6 
1136.9 1148.5 1149.6 1173.0 1184.7 1209.0 1210.9 1245.6 1267.4 1268.2 1274.7 1284.9 
1286.6 1287.4 1291.0 1316.0 1335.1 1341.0 1353.5 1376.3 1380.7 1391.6 1401.8 1427.7 
1868.1 2650.6 2656.6 2668.1 2671.1 2673.3 2676.2 2692.0 2693.9 2720.8 2735.2 2738.7 
2777.6 2778.7 2790.9 4555.5  
 
 
name= TS201 
energy (in kcal/mol)= 51.845878 
ZPE (in kcal/mol)= 140.882 
G (in kcal/mol)= 116.095 
Geometry 
C -2.22866453 0.22904083 -0.18241717 
C -0.79487764 -0.07988596 0.09814758 
C 0.15483472 1.09752062 0.29166809 
C 0.60365084 0.82467598 1.74113906 
C -0.68254316 -1.22193340 2.63905269 
C 2.71398808 -0.25964851 -1.62504252 
C -0.33217196 -1.35923590 -0.32531444 
C -0.63409922 0.10593934 2.22872047 
C -1.71020836 1.01934967 2.74659101 
C 0.21262930 -2.19051969 2.19991883 
H -2.55848708 1.17642402 0.26311142 
H -2.89851258 -0.55429948 0.19907414 
495 
 
H -2.40407208 0.31364217 -1.26659298 
H -0.36151856 2.07837775 0.18103625 
H 0.83566188 1.73479501 2.31058050 
H 1.51118509 0.20284112 1.77904067 
H -1.57205192 -1.55626397 3.18035986 
H 3.08722018 -1.20623578 -1.98969528 
H 3.28299742 0.63834961 -1.82001473 
H -1.01023250 -1.98667989 -0.92017382 
H -1.73795616 1.98022152 2.21906004 
H -1.53830272 1.24419587 3.80975845 
H -2.70817135 0.57079738 2.66560060 
H 0.08384949 -3.22712037 2.47357812 
H -0.21166946 -2.14638090 0.75918832 
H 1.24149795 -1.95135013 1.95845624 
O 1.62041168 -0.20522031 -0.98530882 
O 1.20292872 1.20590723 -0.60385078 
O 0.94277570 -1.56361601 -0.80367214 
Vibrational frequencies (in cm-1) 
-1820.6  45.6  69.1 103.1 120.8 135.2 160.2 191.7 244.0 262.9 278.9 305.7 307.2 340.5 
372.4 398.4 427.4 452.5 515.8 545.2 557.6 617.9 636.1 644.2 680.3 711.8 727.0 859.7 
907.7 944.0 969.7 984.1 1018.4 1026.4 1043.9 1056.7 1067.9 1083.7 1098.5 1120.6 1134.1 
1137.8 1171.9 1191.3 1224.0 1242.8 1261.2 1278.8 1280.5 1286.9 1290.3 1291.2 1306.9 
1310.2 1311.0 1339.7 1341.9 1352.2 1379.4 1393.5 1401.4 1411.0 1511.5 1559.4 1694.3 
1746.0 2662.9 2664.9 2670.3 2672.1 2676.0 2677.4 2692.8 2694.0 2704.8 2708.9 2753.1 
2761.4 2771.9 2776.4 2778.3  
 
 
name= TS202 
energy (in kcal/mol)= 50.551645 
ZPE (in kcal/mol)= 142.252 
G (in kcal/mol)= 117.554 
Geometry 
C -2.18402021 -0.41483413 -1.36564825 
C -0.74833127 -0.52770947 -0.82964458 
C -0.16227927 0.91833364 -0.71126114 
C 1.23122613 1.18325468 -0.13803069 
C 1.60444480 0.52069458 1.19807461 
C 1.55459803 -0.95455526 1.13993832 
C -0.71798243 -1.48395622 0.30951361 
C 0.28047616 -1.63937542 1.19132233 
C 0.69973506 1.01839291 2.33604533 
C 0.15024793 -2.56259212 2.35904882 
H -2.24431320 0.27303594 -2.22096011 
H -2.87747907 -0.06429749 -0.59572966 
H -2.53814091 -1.38888497 -1.72819436 
H -0.91307238 1.62463546 -0.30349243 
H 1.34918473 2.28374837 -0.03639293 
H 1.98448378 0.89639521 -0.90474178 
H 2.65779389 0.83275530 1.44193591 
H 2.47897616 -1.55125144 0.14979619 
H 1.95826219 -1.23931057 -0.41383937 
H -1.62148344 -2.09155481 0.39629839 
H 0.79421763 2.10033141 2.47089331 
H 0.97057756 0.53792586 3.28481376 
H -0.35487511 0.79244632 2.14319856 
H 0.43987481 -2.05219062 3.29156222 
H 0.83894378 -3.41530593 2.25136242 
H -0.86230205 -2.95865545 2.49187246 
O 0.41165699 0.03581335 -2.72575002 
O -0.07120072 1.23027577 -2.10625704 
O 0.07862820 -1.06810159 -1.86950547 
Vibrational frequencies (in cm-1) 
-1124.0  67.5  76.3  99.6 110.9 130.4 155.1 188.7 190.4 244.6 266.5 306.9 330.6 341.6 
364.9 394.8 425.8 451.7 497.5 587.9 620.2 653.6 696.2 704.1 718.8 735.2 804.1 893.2 
907.7 919.7 958.8 961.2 989.8 999.4 1014.1 1040.5 1051.2 1071.7 1073.6 1082.5 1108.2 
496 
 
1129.6 1160.9 1177.6 1188.0 1219.1 1230.1 1250.2 1267.7 1281.8 1283.8 1285.2 1290.7 
1296.9 1300.9 1303.3 1307.0 1314.3 1327.3 1370.2 1387.5 1400.8 1402.7 1407.1 1472.5 
1849.8 2645.8 2664.2 2665.1 2671.1 2678.9 2679.7 2680.2 2694.1 2695.3 2731.3 2743.6 
2777.8 2779.0 2780.8 4479.3  
 
 
name= TS203 
energy (in kcal/mol)= 49.857872 
ZPE (in kcal/mol)= 143.221 
G (in kcal/mol)= 119.388 
Geometry 
C -2.83291033 0.69346573 -0.23955821 
C -1.43464684 0.12933268 -0.44328389 
C -0.30511773 1.10699974 -0.63781645 
C 1.01684407 0.83326786 0.00042250 
C 0.95303812 -0.39444067 0.92347485 
C 0.30010376 -1.56102540 0.11941360 
C -1.07870568 -0.97707459 0.56635398 
C -0.34822257 -0.35296737 1.81909606 
C -0.79836824 0.98761673 2.36483842 
C -0.27337866 -1.34592093 2.97643302 
H -3.02378569 1.55044280 -0.89391710 
H -3.01314996 0.99315470 0.79572904 
H -3.57751238 -0.07131650 -0.50538858 
H -0.54449419 2.11228042 -0.96689750 
H 1.34531468 1.72598007 0.57542817 
H 1.82506875 0.67150374 -0.75153481 
H 1.88976763 -0.59919375 1.43851741 
H 0.51534259 -2.55861417 0.50332286 
H 0.48036705 -1.57532579 -0.95925626 
H -1.88721942 -1.67767345 0.75450165 
H -1.75850918 0.89315870 2.88937229 
H -0.93260832 1.75636367 1.59939154 
H -0.06840390 1.37759315 3.08563508 
H 0.41871556 -0.99937640 3.75179465 
H 0.06778942 -2.33694254 2.65648202 
H -1.25667035 -1.47979788 3.44242850 
O 1.15387607 0.27269723 -2.76517792 
O 0.17092344 0.82484411 -2.55899471 
O -1.20964905 -0.24168260 -1.74399030 
Vibrational frequencies (in cm-1) 
-523.0  59.9 118.5 142.8 157.3 178.9 182.3 196.7 219.1 286.4 300.8 328.5 349.4 366.1 
400.2 428.4 439.2 453.6 491.0 528.9 547.0 621.1 718.2 798.6 837.3 890.0 916.8 924.8 
948.3 983.1 990.3 1008.0 1011.0 1017.4 1024.0 1053.7 1074.4 1087.1 1091.5 1132.4 1157.5 
1164.8 1181.5 1191.6 1203.9 1227.9 1251.1 1264.0 1272.5 1280.7 1286.0 1289.9 1291.2 
1296.8 1299.7 1302.7 1311.3 1318.0 1362.7 1376.5 1383.4 1406.3 1418.1 1423.3 1484.1 
2625.5 2673.1 2674.6 2675.8 2677.1 2681.1 2684.6 2686.5 2715.9 2720.0 2750.5 2757.3 
2764.2 2781.6 2783.5 2784.5  
 
 
name= TS204 
energy (in kcal/mol)= 50.955422 
ZPE (in kcal/mol)= 142.183 
G (in kcal/mol)= 117.234 
Geometry 
C -4.27868072 1.93681385 -0.57031210 
C -2.80881755 1.85532595 -0.18628384 
C -2.41090053 2.94844249 0.85563622 
C -1.77228553 2.37954172 2.11361084 
C -0.59760682 1.44395184 1.77838148 
C -0.92419329 0.42115721 0.66894259 
C -2.39355931 0.44753755 0.24091504 
C -0.17492277 0.73177738 3.05938963 
C 1.03393608 1.25037474 3.53558833 
C -0.95880647 -0.18260527 3.65469880 
497 
 
H -4.52834980 2.92595540 -0.97727276 
H -4.93682706 1.74478635 0.28316508 
H -4.52424366 1.20668856 -1.35248565 
H -3.25903565 3.62210517 1.09072515 
H -2.53665126 1.84235506 2.71021804 
H -1.40797916 3.20052571 2.76552347 
H 0.24023676 2.09002450 1.40145158 
H -0.65104990 -0.60086460 0.99432445 
H -0.28801534 0.63471670 -0.21522404 
H -2.55187707 -0.26267197 -0.59467825 
H 1.24078510 0.84905328 5.14673419 
H 1.99485892 1.24722378 3.10368275 
H 1.51092188 0.17311965 4.81871795 
H -1.92090040 -0.47001349 3.27356490 
H -3.04263146 0.09842202 1.06658757 
H -0.70412981 -0.70710765 4.55269117 
O -1.71582122 3.55404767 -1.19158760 
O -1.40700088 3.71902987 0.18464418 
O -2.00301897 2.17257450 -1.33131279 
Vibrational frequencies (in cm-1) 
-762.7  30.3  48.4 101.4 137.0 168.5 186.8 221.2 248.8 258.8 272.3 291.2 325.6 382.5 
405.4 425.0 449.6 507.2 530.6 566.8 582.7 598.7 616.3 679.5 687.0 705.4 814.1 833.7 
876.1 923.8 932.7 940.4 959.4 987.1 1001.0 1009.8 1025.9 1041.0 1066.8 1079.9 1084.8 
1107.9 1143.5 1162.9 1171.6 1192.7 1200.7 1210.1 1240.3 1254.9 1265.6 1285.8 1286.3 
1289.7 1303.2 1310.5 1312.2 1319.3 1331.6 1351.2 1355.7 1371.6 1387.3 1402.2 1423.0 
1847.3 2650.5 2657.8 2669.2 2672.3 2680.7 2683.7 2688.1 2735.6 2737.0 2739.1 2742.5 
2744.4 2782.6 2804.5 4940.2  
 
 
name= TS205 
energy (in kcal/mol)= 50.901461 
ZPE (in kcal/mol)= 142.261 
G (in kcal/mol)= 117.364 
Geometry 
C -4.09747817 1.38550019 0.20296201 
C -2.72987421 0.80862842 -0.17215611 
C -1.59726997 1.80696895 0.20325465 
C -0.21635968 1.20418291 0.45816268 
C -0.25576008 -0.14979305 1.17908677 
C -1.13866405 -1.10303388 0.35303076 
C -2.58727164 -0.61987454 0.34433973 
C -0.72934240 -0.08715880 2.62351288 
C -1.17860984 1.17903914 3.03367163 
C -0.75087472 -1.20620921 3.36880880 
H -4.23614675 2.38076943 -0.24006737 
H -4.21072427 1.47583959 1.28849878 
H -4.91004032 0.75364631 -0.17323665 
H -1.90522579 2.50637136 1.00852915 
H 0.41361819 1.92528433 1.01091283 
H 0.29517239 1.07053789 -0.52211283 
H 0.78947712 -0.55862832 1.20157092 
H -1.08546596 -2.12901791 0.76335928 
H -0.75284429 -1.16516471 -0.68396921 
H -3.20916638 -1.29675528 -0.27487394 
H -2.11406582 1.04565054 4.37875331 
H -0.62899840 2.07521158 3.13345214 
H -1.39533536 1.03823577 4.73479100 
H -1.05317876 -1.24869695 4.39506884 
H -0.46524214 -2.17197979 2.99496513 
H -2.99930706 -0.67973659 1.37453567 
O -1.66981929 1.67488982 -2.02397906 
O -1.53867463 2.61378537 -0.97616224 
O -2.70233456 0.77240842 -1.60853536 
Vibrational frequencies (in cm-1) 
498 
 
-826.2  26.1  49.7  95.5 136.6 172.4 183.5 204.5 262.2 272.8 313.9 323.3 346.6 379.5 
409.4 430.4 457.1 465.7 531.7 548.6 568.5 614.5 636.1 677.0 713.6 752.2 820.3 867.6 
880.2 903.8 951.3 954.4 964.7 980.6 996.9 1004.8 1032.1 1040.8 1043.6 1077.1 1090.5 
1106.1 1135.9 1144.9 1152.3 1175.8 1207.2 1208.6 1233.5 1246.8 1274.9 1280.4 1286.5 
1291.0 1294.3 1306.1 1312.2 1324.5 1334.4 1353.1 1373.4 1378.8 1384.8 1403.8 1431.6 
1825.6 2651.9 2656.4 2671.4 2674.6 2680.2 2687.0 2688.3 2733.1 2736.3 2738.2 2739.0 
2742.4 2781.6 2803.7 4882.8  
 
 
name= TS206 
energy (in kcal/mol)= 52.642077 
ZPE (in kcal/mol)= 140.702 
G (in kcal/mol)= 115.058 
Geometry 
C -2.08015402 -0.51130173 -0.97585164 
C -0.85206926 -0.16432432 -0.27136911 
C -0.21218168 1.19632766 -0.49472033 
C 1.21698140 1.28265094 0.14655394 
C 1.49572827 0.12586767 1.09927777 
C 1.22156627 -1.20062916 0.32482791 
C -0.28950967 -1.04499727 0.76190473 
C 0.24909885 -0.20549795 2.00681326 
C -0.60382431 0.91620879 2.55485344 
C 0.61226302 -1.13669323 3.16049099 
H -2.96633200 -0.51584997 -0.32034679 
H -2.03328937 -1.51821170 -1.43556529 
H -2.28042239 0.19813284 -1.81592162 
H -0.93925516 1.80851689 0.18618821 
H 1.33304974 2.25827718 0.64277694 
H 1.94688210 1.28781661 -0.68798556 
H 2.45298360 0.20888357 1.61694993 
H 1.70100919 -2.09008557 0.73608708 
H 1.42356984 -1.17675855 -0.75133278 
H -0.83893138 -1.95427751 1.00481395 
H -1.54198258 0.53582198 2.97804370 
H -0.86608352 1.68996533 1.82096675 
H -0.07370769 1.44446391 3.36154398 
H -0.28366883 -1.53332697 3.65232107 
H 1.19677963 -0.60483319 3.92220382 
H 1.21325975 -1.99644387 2.84411826 
O 0.48019347 0.15320495 -2.89381413 
O -0.31119428 1.64750820 -1.70012488 
O 0.05582042 -0.82989431 -2.46790743 
Vibrational frequencies (in cm-1) 
-134.3  54.8  81.9  87.5 102.8 126.7 155.1 160.7 179.1 196.1 229.3 262.2 287.7 293.9 
385.6 398.2 405.6 444.4 451.3 493.7 572.0 602.3 688.6 702.9 768.9 861.5 887.1 935.1 
937.9 946.9 964.9 995.0 1006.0 1013.9 1014.6 1033.9 1048.5 1066.4 1082.5 1119.8 1127.9 
1161.2 1174.5 1178.4 1196.9 1215.7 1238.5 1241.5 1263.9 1266.9 1280.3 1282.4 1292.2 
1295.5 1299.8 1310.3 1312.7 1354.2 1367.4 1372.2 1401.3 1410.5 1413.4 1433.1 1504.1 
2421.5 2619.2 2634.5 2641.6 2667.2 2671.2 2672.6 2673.9 2677.4 2745.1 2748.1 2749.5 
2752.3 2755.8 2771.0 2781.8  
 
 
name= TS207 
energy (in kcal/mol)= 52.743486 
ZPE (in kcal/mol)= 140.834 
G (in kcal/mol)= 115.055 
Geometry 
C -2.12853107 -0.37030151 -1.12323118 
C -0.97588060 -0.09437712 -0.29223511 
C -0.12697565 1.14954183 -0.59300164 
C 1.23661353 1.10087584 0.18198324 
C 1.24657109 0.05258530 1.28914438 
C 0.86911282 -1.31499500 0.64199667 
C -0.64220316 -0.91654129 0.87532151 
499 
 
C -0.11945001 -0.00093200 2.07566886 
C -0.86931320 1.27537554 2.38508238 
C -0.01136116 -0.81979471 3.35891093 
H -2.63389784 0.55638304 -1.47225403 
H -2.86774126 -1.06797580 -0.71464974 
H -1.78377328 -0.78634639 -2.11580802 
H -0.76956966 1.97723939 -0.12535079 
H 1.46651851 2.10519470 0.56972851 
H 2.02778560 0.88538248 -0.56512234 
H 2.14817189 0.07857936 1.90398229 
H 1.17102601 -2.19934341 1.20595470 
H 1.18740562 -1.45834038 -0.39671914 
H -1.33170127 -1.71489183 1.15016538 
H -1.93866436 1.08440185 2.53697609 
H -0.77381952 2.05223593 1.61673457 
H -0.49045395 1.73727180 3.30927736 
H 0.58888388 -0.29044357 4.11018987 
H 0.46270342 -1.79584597 3.20691416 
H -0.99842427 -1.00579155 3.79867696 
O 0.78111872 -0.19490402 -2.73936539 
O -0.03642481 1.37989410 -1.87056362 
O 0.28696731 -1.14209764 -2.28941992 
Vibrational frequencies (in cm-1) 
-156.2  45.5  61.3  67.8 109.2 148.9 156.9 168.0 181.5 197.9 230.3 264.7 293.8 317.7 
387.5 406.7 415.4 447.3 452.1 486.2 573.6 645.0 678.9 702.2 763.9 864.8 887.1 927.9 
936.6 956.4 971.2 995.0 1001.6 1012.3 1017.2 1043.3 1063.6 1071.4 1093.3 1123.0 1129.3 
1156.7 1167.6 1177.7 1195.9 1203.8 1221.8 1242.0 1264.1 1270.3 1280.4 1283.7 1294.4 
1295.0 1303.0 1310.6 1312.1 1353.9 1366.0 1373.2 1387.0 1405.9 1415.2 1435.9 1479.3 
2516.4 2545.7 2648.2 2660.8 2662.8 2668.2 2671.1 2673.1 2677.1 2744.1 2746.9 2748.2 
2750.1 2753.7 2775.2 2781.6  
 
 
name= TS208 
energy (in kcal/mol)= 54.227001 
ZPE (in kcal/mol)= 139.543 
G (in kcal/mol)= 111.836 
Geometry 
C -1.09199289 -2.03081470 -2.34923039 
C -0.35152519 -1.44970905 -1.30044685 
C 1.04716241 0.64982868 0.04644938 
C 1.93155555 0.63119605 1.03060669 
C -0.34141425 -1.45913812 2.49310567 
C -0.05372928 -1.94140088 1.11037577 
C -0.72420563 -1.05815013 0.06938213 
C 0.48348213 -1.64090517 3.53437414 
C 0.13044016 -1.14187218 4.89584776 
C 1.79257521 -2.34836704 3.42779542 
H 0.33731589 -1.66115704 -2.94379881 
H -0.90135882 -3.02995305 -2.69016042 
H -2.06867318 -1.69473065 -2.62069556 
H 1.16974233 0.90691010 -0.99200095 
H 2.97504272 0.87926857 0.88589011 
H 1.69989871 0.37554134 2.05636993 
H -1.30154096 -0.96072803 2.61918583 
H -0.41651761 -2.99043706 1.00245585 
H 1.04190391 -1.99611721 0.91460594 
H -1.83553569 -1.03496323 0.18547481 
H 0.88450684 -0.43397254 5.26981791 
H 0.07497534 -1.96843577 5.61949482 
H -0.83850534 -0.62498747 4.92642824 
H 1.65181920 -3.40291548 3.14582476 
H 2.35724576 -2.34502211 4.36922101 
H 2.44344878 -1.89486389 2.66504897 
O -1.12589315 1.20825238 -0.09291993 
O -0.34949418 0.38284260 0.47080492 
500 
 
O 0.83383492 -1.25763379 -1.76070923 
Vibrational frequencies (in cm-1) 
-1999.1  30.8  39.6  51.0  55.7  89.4  94.0 112.0 135.3 171.3 194.3 227.3 258.6 277.8 
316.0 334.1 390.2 426.6 444.9 474.1 489.3 510.3 554.5 637.6 663.7 716.2 807.2 852.1 
856.7 900.6 952.4 972.9 985.9 995.2 1008.5 1024.7 1030.9 1046.8 1075.9 1086.4 1096.3 
1113.8 1116.3 1148.0 1191.8 1221.6 1243.8 1249.1 1267.9 1270.4 1276.1 1283.3 1284.9 
1287.9 1299.8 1310.6 1357.1 1359.5 1378.8 1399.3 1418.0 1555.9 1592.2 1855.9 1867.1 
2104.5 2638.5 2663.3 2669.7 2670.6 2673.9 2675.3 2701.7 2721.9 2725.8 2741.4 2754.2 
2775.3 2777.1 2780.0 2802.2  
 
 
name= TS209 
energy (in kcal/mol)= 53.987821 
ZPE (in kcal/mol)= 139.855 
G (in kcal/mol)= 112.709 
Geometry 
C -2.34940742 -0.57238140 -1.22923839 
C -1.33936180 -0.29891721 -0.28480815 
C -0.63954780 1.10031886 -0.56534699 
C 0.72672386 1.20614079 0.18334562 
C 1.07224503 -0.05960899 0.95836527 
C 0.79654202 -1.28588738 0.03313575 
C -0.68391009 -1.27085154 0.58751935 
C -0.12147037 -0.53187340 1.87493971 
C -1.01350705 0.50819979 2.51721782 
C 0.32773634 -1.53192298 2.93282289 
H -2.70787077 -1.58326126 -1.37828667 
H -1.70617411 -0.07481864 -2.21635585 
H -3.16458050 0.15229014 -1.35642953 
H -1.31977175 1.92569299 -0.25757938 
H 0.73018303 2.08679151 0.84307429 
H 1.49876358 1.40072468 -0.59155245 
H 2.05077174 -0.01842014 1.44103819 
H 1.34239204 -2.19497635 0.28569104 
H 0.91492193 -1.09759835 -1.04252623 
H -1.17423332 -2.22985627 0.75071503 
H -1.89589825 0.04650827 2.97815737 
H -1.37485754 1.27277283 1.82223992 
H -0.47401369 1.04522558 3.31036551 
H 0.89950130 -1.03259581 3.72541441 
H 0.96963224 -2.32030536 2.52359347 
H -0.52864845 -2.02499474 3.40774765 
O 1.53862919 0.69258828 -3.19061685 
O -0.52891893 1.01177045 -1.87986731 
O 1.22142653 -0.37715082 -3.39597233 
Vibrational frequencies (in cm-1) 
-1288.4  22.2  39.7  52.9  58.6  82.6 120.2 138.9 159.9 181.0 196.8 247.6 314.8 358.9 
383.7 402.9 434.1 444.4 455.7 476.5 530.3 584.6 665.3 693.5 755.2 800.6 872.3 905.4 
918.1 943.0 951.0 964.8 1003.3 1008.5 1013.7 1020.6 1027.2 1067.9 1082.0 1102.4 1117.5 
1139.2 1170.8 1180.7 1187.3 1210.0 1249.5 1253.5 1260.4 1276.1 1283.5 1289.7 1293.7 
1298.8 1302.7 1312.1 1318.0 1326.8 1359.9 1370.5 1405.2 1414.8 1429.5 1561.9 1594.5 
2058.5 2640.7 2667.5 2669.3 2672.2 2673.9 2675.0 2678.4 2681.9 2744.6 2747.3 2750.3 
2753.1 2764.5 2781.3 2783.7  
 
 
name= TS210 
energy (in kcal/mol)= 52.774645 
ZPE (in kcal/mol)= 141.073 
G (in kcal/mol)= 115.426 
Geometry 
C -2.20771364 -0.57053848 -1.10702864 
C -1.00208932 -0.26081106 -0.35973052 
C -0.39433498 1.14929748 -0.48987298 
C 1.02299901 1.21499530 0.18447293 
C 1.32131132 0.00072576 1.05558735 
501 
 
C 1.11260036 -1.27082076 0.17732385 
C -0.41089306 -1.20799456 0.58980083 
C 0.07167681 -0.44382324 1.90780318 
C -0.84213605 0.59798018 2.51262976 
C 0.44576249 -1.44608213 2.99592785 
H -2.09482360 -0.22611070 -2.17552997 
H -3.07477465 0.02914370 -0.76679160 
H -2.50344630 -1.62718167 -1.11824149 
H -1.11879263 1.76328802 0.15369297 
H 1.10685142 2.15354295 0.75338397 
H 1.76661699 1.29911155 -0.63390143 
H 2.26438319 0.07773309 1.60012910 
H 1.61606185 -2.17219145 0.53131225 
H 1.33738639 -1.15954486 -0.88848975 
H -0.92369401 -2.15660883 0.74992599 
H -1.03425503 1.46269829 1.86636081 
H -0.40045931 1.01456632 3.43060777 
H -1.81245014 0.16736825 2.78904021 
H 1.00879238 -0.95605200 3.80080325 
H 1.07169058 -2.26617239 2.62675113 
H -0.44521098 -1.89839481 3.44723496 
O 0.48118389 0.22094836 -2.87630398 
O -0.44898876 1.58737753 -1.71010432 
O 0.02258213 -0.79919539 -2.58633074 
Vibrational frequencies (in cm-1) 
-157.1  34.7  56.8  90.9 129.2 155.4 173.3 178.7 189.8 203.8 230.2 265.0 292.9 313.9 
384.9 405.6 418.7 445.9 453.8 483.6 572.1 637.9 667.6 698.9 764.5 864.0 887.3 931.3 
940.6 956.9 968.5 996.9 1002.5 1014.4 1016.9 1038.7 1066.0 1072.2 1090.1 1127.3 1155.7 
1167.8 1174.2 1181.1 1200.2 1203.4 1228.3 1242.7 1264.9 1270.9 1280.1 1283.4 1293.7 
1295.5 1302.0 1310.6 1312.7 1354.9 1366.5 1374.0 1394.8 1406.8 1415.6 1429.5 1491.0 
2512.0 2572.3 2647.6 2658.9 2667.0 2671.2 2672.6 2673.9 2677.1 2744.3 2747.2 2749.5 
2753.4 2756.6 2774.8 2781.8  
 
 
name= TS211 
energy (in kcal/mol)= 51.08199 
ZPE (in kcal/mol)= 142.782 
G (in kcal/mol)= 119.862 
Geometry 
C -1.88920028 0.04901997 -1.23594817 
C -0.40000298 0.02095441 -0.94228032 
C 0.23401416 1.46198081 -0.79476482 
C 0.96463447 1.69039535 0.50735569 
C 1.45644278 0.53522004 1.14436056 
C 1.57575178 -0.72154297 0.30319825 
C 0.04648818 -0.93657037 0.18387701 
C -0.29454096 -0.46745137 1.60096272 
C -1.36594436 0.38549183 1.91226874 
C 0.15153726 -1.37378969 2.71732207 
H -2.07198469 0.37473087 -2.27123212 
H -2.44248028 0.72664908 -0.57781915 
H -2.33401836 -0.94944090 -1.13446309 
H -0.51365007 2.24967906 -1.01027698 
H -0.17373003 2.15135124 1.39295690 
H 1.45084365 2.65399199 0.62646908 
H 2.04428566 0.60326715 2.04628301 
H 2.09926790 -1.54786428 0.79899706 
H 2.09578861 -0.56497909 -0.65694907 
H -0.27339139 -1.96891934 -0.02634673 
H -2.16109643 0.56867744 1.20251927 
H -0.83682737 1.76006898 1.82149402 
H -1.72124963 0.43429833 2.93532808 
H 0.37461018 -0.80840983 3.63123369 
H 1.04625225 -1.96021822 2.47816635 
H -0.64131922 -2.09551455 2.96242885 
502 
 
O 0.69524146 0.64005985 -2.82794544 
O 1.22325728 1.49648139 -1.83154044 
O 0.25367717 -0.50401721 -2.11498060 
Vibrational frequencies (in cm-1) 
-1959.3  89.1 118.3 126.9 174.0 203.6 208.1 281.7 283.9 347.1 354.9 386.5 412.5 433.6 
458.8 488.9 495.6 540.9 602.2 604.4 645.5 711.6 740.0 831.6 845.1 857.5 888.8 927.4 
940.4 964.0 974.5 985.4 987.2 1009.8 1012.4 1045.9 1053.6 1055.8 1063.2 1081.9 1112.9 
1125.8 1129.9 1148.5 1151.7 1166.4 1179.9 1218.0 1239.5 1247.8 1272.3 1283.9 1286.3 
1286.7 1292.5 1300.2 1303.0 1311.4 1339.0 1373.3 1380.3 1396.8 1405.7 1463.8 1535.7 
1602.5 2665.2 2667.8 2669.1 2670.7 2674.2 2684.0 2695.7 2729.7 2741.4 2754.4 2759.7 
2763.6 2778.0 2778.4 3059.8  
 
 
name= TS212 
energy (in kcal/mol)= 53.452855 
ZPE (in kcal/mol)= 140.423 
G (in kcal/mol)= 114.252 
Geometry 
C -1.48903064 0.22323493 -3.18205151 
C -0.98319434 -0.56971835 -2.03109868 
C -0.95842808 0.13581802 -0.69029844 
C 0.58394777 -0.30308927 -0.04568024 
C 1.95255525 -0.34849675 1.43470418 
C 1.68633974 -1.61133709 2.19466129 
C 0.17254875 -1.18056396 2.32505678 
C 0.54030106 0.08318474 1.44924492 
C 0.05615525 1.44354710 1.81683751 
C -0.27894898 -0.88870845 3.73392405 
H -2.48353823 0.64719602 -2.99465768 
H -1.52531366 -0.36609679 -4.10716990 
H -0.82102458 1.09771995 -3.35810771 
H -1.72755615 -0.20716370 0.01175547 
H 1.20326420 0.34858691 -0.70089219 
H 0.65909416 -1.36783033 -0.29590121 
H 2.86001329 0.11263987 1.13755550 
H 2.21954306 -1.67963747 3.15317759 
H 1.85723003 -2.55682654 1.66731037 
H -0.52188505 -1.86859002 1.81570971 
H 0.38465003 2.20808855 1.08503487 
H 0.42897507 1.75625812 2.80085937 
H -1.04078713 1.49723199 1.85041023 
H 0.40705330 -0.21597682 4.26359851 
H -0.35544627 -1.80907509 4.32782425 
H -1.26919505 -0.41234105 3.74503730 
O -0.08294314 2.01362184 -1.50731117 
O -0.95482450 1.50414654 -0.69308441 
O -0.64521814 -1.72502692 -2.12161218 
Vibrational frequencies (in cm-1) 
-659.3  36.4  49.7  61.4 110.5 119.6 143.9 177.2 186.6 209.7 223.5 234.3 260.7 298.7 
312.8 354.9 379.7 406.8 460.4 492.8 507.2 565.8 685.3 724.2 787.9 800.0 861.8 882.3 
912.2 925.5 938.9 973.8 994.9 1013.0 1046.3 1049.8 1055.9 1080.1 1090.4 1113.1 1117.3 
1141.3 1146.9 1180.2 1195.7 1223.8 1227.0 1242.6 1256.2 1260.0 1267.3 1273.8 1279.1 
1284.3 1290.8 1297.6 1303.3 1324.1 1332.0 1376.5 1378.6 1390.4 1398.4 1473.0 1844.0 
2611.7 2620.5 2643.3 2668.0 2671.5 2674.8 2675.2 2680.8 2688.4 2704.6 2723.8 2748.4 
2756.1 2772.0 2774.2 2782.1  
 
 
name= TS213 
energy (in kcal/mol)= 51.977221 
ZPE (in kcal/mol)= 141.944 
G (in kcal/mol)= 116.38 
Geometry 
C -2.19944668 -0.04539179 -1.11692820 
C -0.85975128 0.04849068 -0.53487779 
C -0.06825387 1.43113257 -0.69051321 
503 
 
C 1.07810739 1.51478154 0.39021293 
C 1.22862921 0.24914854 1.22198186 
C 1.23999024 -0.96657158 0.24402110 
C -0.32092372 -0.98725409 0.35353621 
C -0.14889336 -0.26717301 1.78187833 
C -1.20434735 0.73621346 2.19140289 
C 0.02771885 -1.29055275 2.89557101 
H -2.89211967 0.65607431 -0.61230196 
H -2.65610793 -1.04261702 -1.09462501 
H -2.20239715 0.31083453 -2.17503759 
H -0.81980249 2.23712956 -0.49268506 
H 0.91488773 2.39413488 1.02725940 
H 2.01283250 1.71211960 -0.17335440 
H 2.04125677 0.30377191 1.94924140 
H 1.71833571 -1.86746821 0.63201366 
H 1.65833746 -0.75062267 -0.74294898 
H -0.80814017 -1.96132735 0.36925108 
H -1.30831542 1.57679330 1.49609040 
H -0.95128132 1.18304838 3.16376254 
H -2.18894471 0.26541500 2.29551098 
H 0.40742863 -0.80689784 3.80562297 
H 0.73973958 -2.08236636 2.63646744 
H -0.91975525 -1.77698598 3.15357607 
O 0.79752469 -0.71507314 -2.76342765 
O 0.33785472 1.41660246 -1.91214389 
O -0.26837328 -0.86999184 -2.41166541 
Vibrational frequencies (in cm-1) 
-197.2  14.1 106.7 128.2 133.2 152.9 167.0 187.6 200.9 222.6 244.6 262.9 284.4 308.5 
371.2 402.2 410.3 435.6 460.0 470.6 532.7 578.9 669.4 715.7 752.3 862.4 883.6 917.7 
945.8 971.5 997.1 1004.4 1008.2 1015.3 1021.6 1041.0 1076.1 1085.7 1116.8 1140.5 1163.3 
1184.0 1193.2 1201.1 1216.4 1247.0 1250.2 1255.7 1267.2 1278.7 1283.2 1289.8 1294.0 
1298.8 1303.4 1311.2 1318.6 1357.5 1364.2 1374.7 1404.5 1414.5 1417.7 1465.3 1570.6 
2611.8 2613.0 2662.9 2665.4 2672.6 2673.4 2675.4 2679.2 2684.9 2745.1 2748.3 2750.6 
2759.8 2760.9 2780.5 2782.7  
 
 
name= TS214 
energy (in kcal/mol)= 52.099055 
ZPE (in kcal/mol)= 141.826 
G (in kcal/mol)= 118.295 
Geometry 
C -1.21922930 -0.94329311 -1.04815554 
C 0.14224363 -0.34371978 -0.80939886 
C 0.21462884 1.15547551 -0.63758043 
C 1.26166265 1.74882423 0.25472202 
C 1.93177546 0.65645565 1.10036948 
C 2.44627872 -0.44969806 0.12650189 
C 1.01073572 -1.07079724 0.21273756 
C 0.86812858 -0.38493398 1.63288257 
C -0.48543170 0.12104924 2.08695741 
C 1.44395572 -1.27121101 2.73522508 
H -1.73642815 -0.43201403 -1.87578249 
H -1.85405179 -0.89582195 -0.15717464 
H -1.13955363 -2.00000270 -1.34044621 
H -1.01650714 1.82428596 -1.00269458 
H 0.81450132 2.52055649 0.91078650 
H 2.02463046 2.28252689 -0.35376013 
H 2.63574214 1.04492918 1.83476944 
H 3.23244137 -1.08712518 0.53526443 
H 2.78072007 -0.10710327 -0.85446470 
H 0.92981675 -2.15536795 0.18199916 
H -1.16781992 -0.71451726 2.28993958 
H -0.98334659 0.77090441 1.36280703 
H -0.39027093 0.70089114 3.01469181 
H 1.55691053 -0.71218556 3.67129954 
504 
 
H 2.42999816 -1.67513851 2.48069286 
H 0.78774831 -2.12597577 2.93644688 
O 0.37799408 0.46341378 -2.93865686 
O -0.09342738 1.75038745 -1.82394836 
O 0.93424812 -0.33168402 -2.07124584 
Vibrational frequencies (in cm-1) 
-1638.2  98.0 115.0 146.8 148.1 163.2 176.8 194.1 252.5 271.1 283.3 313.1 342.4 382.9 
415.3 434.6 451.9 488.6 515.3 576.7 616.0 629.6 698.0 723.5 777.0 809.6 856.4 881.5 
918.3 937.3 958.0 996.2 1005.1 1007.5 1014.0 1016.7 1054.3 1076.6 1077.9 1102.1 1120.2 
1134.5 1178.8 1180.1 1183.5 1222.0 1237.4 1264.1 1277.3 1278.7 1282.5 1287.8 1292.2 
1295.1 1297.5 1300.0 1303.5 1307.5 1321.8 1356.6 1371.8 1380.5 1397.4 1407.7 1421.8 
2442.7 2658.1 2665.5 2673.1 2675.3 2676.8 2678.6 2680.3 2684.4 2738.6 2748.9 2752.6 
2763.5 2779.0 2781.8 2784.2  
 
 
name= TS215 
energy (in kcal/mol)= 54.200746 
ZPE (in kcal/mol)= 139.725 
G (in kcal/mol)= 111.852 
Geometry 
C -2.93038436 0.88344350 0.06907013 
C -1.76349111 1.50099016 0.56358791 
C -0.79691061 1.95603211 -0.61471122 
C 0.65675584 2.17976534 -0.08550922 
C 0.79076798 1.91089274 1.40773160 
C 0.07175538 0.56216354 1.72562046 
C -1.24999967 1.40794581 1.92809197 
C -0.32206250 2.65637826 2.24115399 
C -0.80661256 4.01231358 1.77614083 
C 0.02150204 2.72824655 3.72394236 
H -2.34453972 0.27791531 -0.88662973 
H -3.53665851 0.25467713 0.70939804 
H -3.55930062 1.44035113 -0.63962879 
H -1.19471315 2.89140047 -1.07068196 
H 0.99743418 3.19539900 -0.33665424 
H 1.31148036 1.48881560 -0.66014191 
H 1.81198157 2.02150813 1.77828576 
H 0.40286639 0.05813186 2.63384036 
H 0.06048828 -0.16774400 0.90705687 
H -1.93452802 1.10013895 2.71763124 
H -1.69994350 4.32802684 2.32969239 
H -1.05492019 4.05372314 0.71075356 
H -0.03372198 4.77703991 1.93953956 
H 0.36000672 1.76720346 4.12708224 
H -0.84252923 3.04390427 4.32056970 
H 0.82620121 3.45244189 3.90431347 
O 0.88348329 0.42334688 -3.10148281 
O -0.92303257 0.91937667 -1.42020464 
O 1.03833397 -0.50360477 -2.46702654 
Vibrational frequencies (in cm-1) 
-1239.1  18.9  28.6  39.8  54.3  65.1 113.8 124.7 148.1 180.3 196.7 248.3 313.9 362.7 
385.3 398.3 434.3 444.8 458.7 475.7 534.9 582.5 659.0 693.2 752.6 798.3 872.2 902.9 
919.1 943.1 949.2 966.2 1001.5 1007.8 1012.5 1019.5 1025.9 1067.3 1082.1 1101.1 1118.3 
1139.1 1170.7 1180.8 1187.6 1209.6 1249.5 1253.9 1258.8 1275.7 1283.3 1289.2 1292.9 
1298.4 1301.7 1312.1 1317.0 1325.9 1360.4 1371.1 1405.3 1414.8 1434.1 1560.9 1597.7 
2070.4 2635.3 2665.9 2668.6 2673.7 2674.5 2675.8 2678.4 2680.6 2744.1 2746.7 2750.3 
2753.7 2763.8 2781.3 2783.5  
 
 
name= TS216 
energy (in kcal/mol)= 53.965655 
ZPE (in kcal/mol)= 140.105 
G (in kcal/mol)= 112.873 
Geometry 
C -1.72323152 -1.66581260 -1.33891221 
505 
 
C -0.62351602 -0.70669954 -1.02363084 
C -1.03454194 0.72059399 -1.13738710 
C 1.60023306 1.09455828 0.33383455 
C 0.86456970 -0.56174751 2.12469093 
C 1.40926795 -0.38612558 0.67623169 
C 0.52742946 -1.17061243 -0.25729364 
C -0.61645921 -0.71850517 2.04846405 
C -1.45111343 0.28280133 2.70183221 
C 1.36459134 -1.86629007 2.76573322 
H -1.36016626 -2.67116201 -1.58789265 
H -2.38104926 -1.77590387 -0.45393027 
H -2.35623560 -1.32808188 -2.17089232 
H -0.58683194 1.28938662 -1.97127703 
H 1.14345291 1.38768844 -0.61707700 
H 1.20234964 1.76223795 1.10458835 
H 1.22136613 0.29369662 2.74219246 
H 2.42863878 -0.86311898 0.63769380 
H 2.66616278 1.33228931 0.21160088 
H 0.53066409 -2.24280770 0.00736503 
H -1.93050728 0.88878644 1.89807069 
H -0.97165973 0.98203203 3.39312747 
H -2.29435651 -0.19924414 3.22313267 
H 1.01176452 -1.95765736 3.80023836 
H 2.45818722 -1.90725628 2.78629216 
H 1.00033022 -2.74755240 2.22280732 
O 1.35716593 -0.13369842 -2.27675228 
O -1.83622375 1.22235552 -0.39134332 
O 0.70088119 -1.05619016 -1.79535961 
Vibrational frequencies (in cm-1) 
-165.9  30.5  49.2  77.6  87.4 101.8 115.6 140.4 145.7 162.5 207.0 226.8 246.5 256.1 
293.7 302.8 348.4 355.0 399.3 451.1 521.4 551.7 603.7 627.2 698.8 721.0 848.7 877.5 
902.9 922.3 972.7 997.7 1003.2 1019.4 1048.1 1063.9 1073.2 1098.0 1107.1 1115.5 1148.1 
1168.1 1200.2 1206.5 1232.8 1251.2 1259.9 1263.4 1273.0 1276.4 1282.8 1290.1 1297.4 
1298.6 1300.0 1307.7 1336.6 1359.7 1374.7 1386.3 1400.8 1403.9 1426.9 1519.9 1839.3 
2627.3 2631.5 2653.2 2656.6 2670.2 2671.5 2672.8 2673.9 2676.6 2685.7 2698.1 2709.0 
2765.7 2774.1 2779.2 2783.1  
 
 
name= TS217 
energy (in kcal/mol)= 54.324612 
ZPE (in kcal/mol)= 139.973 
G (in kcal/mol)= 113.793 
Geometry 
C -2.43039622 0.33859507 -1.14242692 
C -1.08042776 -0.33484099 -0.91214606 
C 0.11580400 0.69444274 -1.00901278 
C 0.96710489 0.73878178 0.15665787 
C 1.81612331 -0.19580894 0.76235610 
C 3.03357028 0.01616067 1.28283094 
C -1.08066236 -1.24689863 0.26477079 
C -1.34282389 -0.93036175 1.54029241 
C -1.64425752 0.44577920 2.02556314 
C -1.32982688 -1.98394401 2.60129325 
H -2.62497754 1.11875097 -0.39992826 
H -3.24636795 -0.39418455 -1.07552269 
H -2.48537221 0.78993559 -2.14250783 
H -0.27467939 1.69900670 -1.29993133 
H 1.56047476 2.19291130 0.33131537 
H 2.02208675 1.95535170 -0.29472832 
H 1.34883039 -1.19586437 0.85393367 
H 3.56697599 0.94506569 1.22836374 
H 3.58843021 -0.74451504 1.80200592 
H -0.86332519 -2.28273812 -0.01312812 
H -2.68588635 0.72371706 1.81678108 
H -0.98914584 1.19237075 1.54254417 
506 
 
H -1.48962520 0.55520211 3.10676809 
H -2.25287084 -1.96246415 3.19692743 
H -0.48964728 -1.82732765 3.29495830 
H -1.22992844 -3.00002030 2.19731345 
O 0.50151273 -1.08920231 -2.34501195 
O 0.82324492 0.28200248 -2.19537131 
O -0.88755798 -1.13480114 -2.10097827 
Vibrational frequencies (in cm-1) 
-819.6  32.4  78.2  88.7 113.8 120.2 134.5 142.8 161.3 163.7 196.1 237.9 259.6 277.6 
319.9 346.8 354.1 403.9 481.1 483.6 505.6 541.0 600.8 627.4 655.6 696.8 703.5 732.3 
846.9 884.8 910.1 940.4 942.4 963.2 988.5 993.2 1007.1 1021.6 1027.4 1050.5 1052.9 
1068.9 1096.0 1116.6 1131.8 1154.4 1183.7 1219.7 1266.3 1273.7 1276.2 1283.8 1285.5 
1287.7 1291.2 1300.1 1303.1 1331.9 1381.8 1383.9 1394.6 1401.6 1425.1 1523.4 1837.9 
1874.2 2655.2 2669.1 2670.6 2674.1 2675.6 2676.6 2678.0 2703.3 2738.0 2741.0 2775.6 
2779.5 2780.1 2800.3 4713.8  
 
 
name= TS218 
energy (in kcal/mol)= 51.771827 
ZPE (in kcal/mol)= 142.713 
G (in kcal/mol)= 119.757 
Geometry 
C -2.46646464 1.99418563 -0.32728490 
C -1.22182422 1.16517443 -0.60974963 
C 0.12908788 1.96603262 -0.50431819 
C 1.18874967 1.29273944 0.34120262 
C 1.02546751 -0.08138357 0.60163508 
C 0.12230623 -0.87924378 -0.31648907 
C -1.17575056 -0.17834514 0.14509981 
C -0.77756184 -0.07026793 1.62221192 
C -0.95369565 1.07843835 2.41204069 
C -0.72849200 -1.36813281 2.38379957 
H -2.47860914 2.91067724 -0.93366033 
H -2.55068873 2.28060153 0.72654473 
H -3.37530054 1.43187486 -0.58488093 
H -0.04158006 3.01704544 -0.18520021 
H 0.92828087 1.93846157 1.68099329 
H 2.17679065 1.74448018 0.30774401 
H 1.75747984 -0.62263177 1.18149529 
H 0.12744745 -1.95975920 -0.11745370 
H 0.36497278 -0.77926945 -1.38344256 
H -2.10372783 -0.74894986 -0.01677352 
H -1.57854963 1.89727581 2.08020404 
H 0.29583776 1.85215793 2.29265709 
H -0.95604715 0.98218647 3.49143175 
H 0.04051681 -1.34661913 3.16669067 
H -0.51943558 -2.24106510 1.75480678 
H -1.69334553 -1.55916167 2.87571266 
O -0.01963759 1.00928420 -2.54308681 
O 0.55161146 2.11171373 -1.85814034 
O -1.33176197 0.89858033 -2.02160988 
Vibrational frequencies (in cm-1) 
-1987.9  83.3 114.2 128.3 169.4 200.6 219.5 270.6 299.0 338.9 359.8 373.0 416.8 430.1 
464.0 493.0 501.3 527.9 586.7 612.9 671.0 706.0 736.3 836.6 871.1 875.1 898.8 921.5 
941.1 962.9 967.4 978.0 984.1 1001.7 1008.9 1044.7 1050.5 1059.1 1062.7 1081.7 1089.5 
1118.9 1132.8 1149.3 1154.3 1164.6 1190.4 1224.2 1241.4 1254.9 1271.5 1278.8 1284.5 
1286.2 1289.1 1292.5 1297.9 1309.4 1342.0 1377.3 1377.9 1395.0 1405.5 1465.8 1540.6 
1601.6 2654.1 2667.8 2669.7 2671.7 2674.2 2681.9 2692.7 2729.9 2738.7 2756.1 2759.3 
2763.1 2776.2 2778.4 3031.3  
 
 
name= TS219 
energy (in kcal/mol)= 52.027181 
ZPE (in kcal/mol)= 142.479 
G (in kcal/mol)= 117.616 
507 
 
Geometry 
C -2.60544593 0.80058904 0.50672783 
C -1.19327574 0.26806944 0.26034618 
C -0.20065069 1.45155821 0.06603986 
C 1.28537285 1.11245818 0.23390520 
C 1.41599171 0.17604768 1.36966545 
C 0.71509867 -1.12155007 1.26497930 
C -0.80704252 -0.84269896 1.25606537 
C -1.29798981 -0.53413022 2.65021949 
C -0.81501082 0.46485980 3.39047761 
C -2.37041838 -1.44717430 3.15208535 
H -2.89144991 1.52084793 -0.27226157 
H -2.69055478 1.29556531 1.48063166 
H -3.34324212 -0.01005337 0.47622507 
H -0.49055020 2.35478279 0.63702496 
H 1.85719869 2.04568318 0.40906781 
H 1.66318154 0.70228237 -0.72813293 
H 2.93869270 -0.27210081 1.24277809 
H 0.95142068 -1.78092785 2.12391355 
H 0.97349947 -1.69371328 0.35071010 
H -1.30644795 -1.78165699 0.88989557 
H -0.01783742 1.11588743 3.05014357 
H 2.73248554 0.11451750 1.95782034 
H -1.14938178 0.69345578 4.38640991 
H -3.24351754 -1.44844187 2.48482239 
H -2.72766535 -1.16421479 4.15071942 
H -2.00698513 -2.48218278 3.22278895 
O -0.52694348 0.51894777 -1.93924414 
O -0.45217129 1.77805649 -1.30197022 
O -1.23076857 -0.35092281 -1.03626134 
Vibrational frequencies (in cm-1) 
-1302.7  48.9  55.8  74.7 104.6 165.3 188.4 189.7 201.0 246.0 286.1 298.5 327.9 349.5 
413.7 433.9 455.9 498.7 557.8 573.1 620.3 696.3 701.3 711.1 722.4 784.7 817.3 893.4 
901.6 955.5 965.4 985.0 995.9 1001.2 1017.8 1044.1 1048.9 1057.6 1084.2 1094.9 1108.9 
1125.7 1145.3 1160.5 1169.8 1194.4 1230.7 1232.4 1268.9 1279.5 1281.6 1289.4 1292.5 
1293.9 1299.6 1309.1 1322.3 1334.6 1343.0 1350.9 1365.8 1384.3 1393.7 1396.5 1401.8 
1868.7 2652.7 2660.4 2671.5 2672.6 2675.2 2675.9 2683.2 2698.1 2711.0 2736.1 2737.2 
2778.1 2779.5 2785.3 4337.0  
 
 
name= TS220 
energy (in kcal/mol)= 53.410013 
ZPE (in kcal/mol)= 141.189 
G (in kcal/mol)= 117.384 
Geometry 
C -0.90405499 0.62001014 3.17062332 
C -0.17706441 0.28887696 1.87118049 
C -0.07849333 1.52751851 0.92274826 
C 1.23358649 1.70640251 0.24094028 
C 2.37266562 1.24804774 0.76279112 
C 1.33019935 -1.65411998 1.26717229 
C 1.15254265 -0.46894062 2.11275707 
C 2.38765105 0.48195041 2.05612850 
C 2.35646097 1.49704525 3.21454012 
C 3.67323142 -0.34868359 2.17750056 
H -0.29427133 1.23982215 3.83563962 
H -1.16926890 -0.29547178 3.71770256 
H -1.84816885 1.14857319 2.97613554 
H -0.39564729 2.46924515 1.42834612 
H 1.18723891 2.24882805 -0.70153586 
H 1.02517095 -1.07483882 -0.28283416 
H 3.33784923 1.40756931 0.28876772 
H 0.55462033 -2.38116824 1.18526837 
H 1.80550253 -1.26864288 -0.18087614 
H 1.12676159 -0.89396813 3.16176354 
508 
 
H 2.30276349 0.99202016 4.18421652 
H 1.50555548 2.18029685 3.13702799 
H 3.26391299 2.11233361 3.21720747 
H 4.56886790 0.27289371 2.10542772 
H 3.72221334 -1.11986614 1.39417690 
H 3.70924332 -0.88477328 3.13214064 
O -1.14427760 -0.11568244 -0.15799664 
O -1.11058879 1.29368907 -0.03811667 
O -1.08994466 -0.58638012 1.18166284 
Vibrational frequencies (in cm-1) 
-889.9  59.8 104.7 168.0 175.2 191.0 205.1 226.6 244.1 257.9 278.8 291.5 326.8 346.7 
366.5 379.6 446.2 466.8 480.9 492.9 516.4 541.4 659.4 680.7 708.0 734.8 824.0 845.6 
861.0 891.4 927.0 946.2 970.6 983.3 991.9 994.5 1007.5 1020.8 1032.1 1037.1 1075.8 
1120.6 1132.8 1146.4 1151.7 1170.9 1188.2 1195.8 1220.5 1243.3 1260.3 1281.6 1283.8 
1289.7 1291.1 1293.0 1297.4 1306.5 1308.2 1321.3 1347.4 1375.6 1394.7 1403.0 1415.1 
1860.0 2664.6 2666.0 2669.8 2674.4 2675.8 2677.2 2679.8 2685.6 2712.2 2747.9 2761.3 
2778.2 2780.5 2782.2 4750.2  
 
 
name= TS221 
energy (in kcal/mol)= 54.794557 
ZPE (in kcal/mol)= 139.882 
G (in kcal/mol)= 114.53 
Geometry 
C -2.14395908 -0.49530073 -1.64376213 
C -0.71392967 -0.45404779 -1.20542077 
C 0.06877096 0.91242340 -1.19170226 
C 0.74448974 1.13491147 0.15392290 
C 0.46711901 -0.12652003 0.95445182 
C 1.02825591 -1.44215217 0.41511795 
C -0.40299677 -1.10620365 0.11506542 
C -0.64648629 0.05467018 2.47105808 
C -0.79929406 1.41996462 2.97986126 
C -0.72229551 -1.13144543 3.33390503 
H -2.29088954 -0.01696068 -2.62067602 
H -2.78998438 0.02478285 -0.91702993 
H -2.51119960 -1.52775069 -1.73015011 
H -0.83889030 1.99790544 -2.55094615 
H 0.32015769 2.03665586 0.64724488 
H 1.82728441 1.32499843 0.02948019 
H 0.83416049 0.01736069 2.13513959 
H 1.25546606 -2.25384370 1.10007833 
H 1.76650820 -1.41536095 -0.38942336 
H -1.21680422 -1.66057675 0.58265481 
H -1.81427739 1.50665819 3.41388495 
H -0.76588759 2.17909858 2.18402089 
H -0.09328314 1.71549797 3.76639334 
H -0.09710161 -1.09331499 4.23605031 
H -0.49317226 -2.06546449 2.80411193 
H -1.76915199 -1.23506792 3.67768078 
O 0.93922867 0.37435379 -2.22099077 
O -0.54750992 2.06299175 -1.61202745 
O 0.18342222 -0.88348714 -2.27113385 
Vibrational frequencies (in cm-1) 
-1138.4  40.9  73.0  93.9 112.0 120.8 143.9 169.4 213.2 226.3 265.0 279.6 292.9 301.3 
343.3 347.0 369.0 391.1 431.9 536.6 572.7 619.1 659.7 752.1 787.4 833.0 850.7 899.8 
934.0 953.6 963.6 964.4 997.3 1000.1 1003.0 1008.8 1043.4 1059.9 1085.7 1113.9 1127.0 
1138.5 1139.8 1169.6 1177.5 1217.9 1251.0 1262.6 1271.0 1273.4 1282.3 1283.1 1285.1 
1287.4 1291.7 1299.4 1337.5 1365.9 1374.0 1383.5 1389.3 1393.5 1395.1 1420.4 1425.6 
2036.1 2646.7 2657.5 2660.7 2663.4 2667.5 2669.9 2675.5 2700.2 2732.6 2753.8 2767.6 
2771.6 2775.6 2779.0 2795.9  
 
 
name= TS222 
energy (in kcal/mol)= 54.554675 
509 
 
ZPE (in kcal/mol)= 140.852 
G (in kcal/mol)= 114.673 
Geometry 
C -1.87470309 -2.18312872 -1.63689493 
C -0.59009359 -1.51630392 -1.25325570 
C 0.33468919 1.67462277 -0.58185956 
C 1.29404354 1.57223846 0.49310793 
C 1.12551797 0.09048057 1.37570094 
C 1.27548982 -1.08327677 0.38328393 
C 0.02276168 -1.72383580 -0.07125036 
C -0.05834086 0.29645921 2.12183776 
C 0.04250347 0.81143741 3.50964268 
C -1.40929998 0.12303212 1.59303685 
H -2.24231162 -1.84276290 -2.61837178 
H -2.66684872 -1.98106631 -0.90545026 
H -1.74467796 -3.27341079 -1.70331232 
H -0.70284586 1.91308396 -0.38053934 
H 1.22135140 2.35022891 1.26074987 
H 2.33514415 1.49468194 0.13448164 
H 2.05058718 0.11738193 2.00037070 
H 1.91189133 -1.84829952 0.88490183 
H 1.87993703 -0.74039724 -0.49319817 
H -0.38836314 -2.45548004 0.61968407 
H -0.46804819 1.78389404 3.62058614 
H 1.07446301 0.95065111 3.86193335 
H -0.44644049 0.12537607 4.22328312 
H -2.20949814 0.49606944 2.24326160 
H -1.63051778 -0.94410495 1.36965798 
H -1.51753948 0.61274262 0.59281708 
O 0.96013706 -0.13331781 -2.18967608 
O 0.68311269 1.48548287 -1.77868364 
O -0.21939377 -0.74438871 -2.31077003 
Vibrational frequencies (in cm-1) 
-665.7  51.4  59.2  64.0  79.7  81.3 114.7 179.5 193.1 205.9 228.0 262.0 293.6 313.7 
331.8 364.9 386.4 420.1 425.6 459.8 490.1 525.2 555.8 644.5 653.2 838.5 849.7 894.7 
908.9 930.0 942.2 963.1 990.6 1017.0 1028.0 1039.3 1058.6 1072.9 1081.5 1115.3 1133.8 
1186.7 1199.6 1232.7 1243.0 1250.9 1259.0 1266.8 1276.4 1277.0 1278.7 1286.4 1292.6 
1307.8 1309.6 1346.6 1356.4 1378.8 1383.9 1391.8 1408.7 1434.6 1495.8 1576.9 1821.2 
2555.7 2619.4 2639.2 2649.2 2662.5 2666.1 2667.5 2674.5 2688.6 2691.7 2713.0 2736.6 
2745.7 2761.4 2768.8 2777.2  
 
 
name= TS223 
energy (in kcal/mol)= 56.029275 
ZPE (in kcal/mol)= 139.729 
G (in kcal/mol)= 112.341 
Geometry 
C -1.56184186 0.04124477 -2.44829673 
C -0.70482625 -0.43312131 -1.27933984 
C 0.19668655 0.71671769 -0.68839199 
C -0.03776770 0.91846172 0.73050048 
C 0.31892989 0.04742792 1.78411463 
C -1.54443654 -2.43916524 -0.07088242 
C -1.54871114 -1.12052227 -0.25177275 
C 0.29385897 0.32153624 3.10362333 
C -0.04316783 1.66631363 3.65178838 
C 0.63233366 -0.72203282 4.11498458 
H -2.28437527 0.80124959 -2.13042751 
H -2.12763087 -0.79440135 -2.88284961 
H -0.94487799 0.46260307 -3.25276150 
H 0.09311902 1.64672190 -1.29168833 
H 0.13643853 2.40243026 1.09657461 
H 0.93353217 2.23171541 1.01248212 
H 0.57429235 -0.97248046 1.45309097 
H -2.15837070 -2.93912713 0.66212960 
510 
 
H -0.92262252 -3.11892542 -0.63733996 
H -2.17445227 -0.44644481 0.33803238 
H 0.78000225 2.37993595 3.50969514 
H -0.25327526 1.63702112 4.72954929 
H -0.94228461 2.07844597 3.16764629 
H 1.47054740 -0.40637067 4.75192113 
H 0.91561108 -1.68057805 3.65932609 
H -0.22457585 -0.92284529 4.77452186 
O 1.44112331 -1.12252079 -1.11168363 
O 1.53580067 0.28501786 -1.00175580 
O 0.25524617 -1.33106091 -1.85803098 
Vibrational frequencies (in cm-1) 
-987.6  26.9  36.2  54.3  72.3  90.2 116.1 143.7 151.3 188.8 204.7 225.6 240.3 263.3 
308.8 320.5 398.8 414.8 466.0 469.0 524.5 568.2 611.9 635.0 642.9 695.2 722.4 741.1 
851.3 897.9 907.1 942.6 962.3 979.0 988.2 991.3 1009.4 1023.0 1033.5 1058.3 1067.8 
1093.2 1106.6 1110.4 1134.2 1152.6 1187.7 1234.7 1266.5 1268.3 1279.5 1284.4 1285.7 
1288.0 1288.2 1292.0 1311.5 1334.3 1373.7 1386.2 1394.3 1395.9 1411.2 1503.1 1835.8 
1852.0 2667.3 2669.7 2671.2 2672.2 2674.3 2678.2 2685.5 2711.4 2723.1 2747.4 2775.1 
2778.7 2779.6 2783.6 4610.2  
 
 
name= TS224 
energy (in kcal/mol)= 54.45275 
ZPE (in kcal/mol)= 141.588 
G (in kcal/mol)= 116.789 
Geometry 
C -1.05095561 -0.19762941 -2.24459315 
C -0.20445175 -1.92079232 -0.80104790 
C -1.10728129 -0.92038130 -0.07120195 
C -0.35833797 0.15403514 0.70248429 
C 0.59504367 -0.48882056 1.68747147 
C 1.35358629 -1.57267638 1.16611184 
C 1.17457999 -2.07263872 -0.22590696 
C 0.71765322 -0.00736994 2.94616204 
C -0.07180653 1.15487241 3.45606769 
C 1.66947790 -0.63029386 3.91577699 
H -1.66906495 -0.31621785 -3.14465928 
H -0.70665596 -2.89662170 -0.96145514 
H -0.44487634 0.71838865 -2.22397113 
H -1.88055987 -1.41625992 0.55834779 
H -1.09384339 0.80870221 1.21405798 
H 0.20489216 0.82926011 0.03106050 
H 1.91390835 -2.18525780 1.83872981 
H 1.93318038 -1.38669491 -1.09968731 
H 2.08941184 -0.97367789 -0.21844739 
H 1.60006179 -3.08561774 -0.36911523 
H -1.14330957 0.91822399 3.50422745 
H 0.05610924 2.04053137 2.82053758 
H 0.23235157 1.44924465 4.46843178 
H 1.67031602 -0.13282110 4.89095681 
H 2.69809706 -0.60026294 3.52941910 
H 1.41645005 -1.68669429 4.08674441 
O 1.07129021 -1.00244150 -2.53968480 
O -1.87446934 -0.34147762 -1.13591535 
O -0.13853296 -1.41990933 -2.25051913 
Vibrational frequencies (in cm-1) 
-2168.1  48.1  70.2  84.6 106.3 118.2 152.1 174.3 228.9 277.8 326.3 352.4 363.6 423.6 
445.1 452.5 497.9 504.5 554.9 583.8 612.4 647.4 684.4 779.4 781.0 831.8 855.8 889.1 
903.2 936.5 990.8 993.5 997.4 1012.5 1026.8 1029.3 1045.1 1077.5 1093.8 1101.6 1131.2 
1157.1 1167.3 1180.7 1188.2 1220.8 1228.0 1247.4 1269.4 1276.1 1287.6 1294.2 1298.7 
1303.7 1304.3 1309.5 1332.6 1340.5 1347.6 1357.9 1372.4 1397.6 1405.8 1483.2 1677.3 
1839.4 2633.1 2656.7 2666.7 2671.2 2673.6 2674.9 2680.7 2682.8 2688.3 2693.0 2741.8 
2744.3 2776.7 2777.1 2808.8  
 
 
511 
 
name= TS225 
energy (in kcal/mol)= 53.878959 
ZPE (in kcal/mol)= 142.469 
G (in kcal/mol)= 117.814 
Geometry 
C -0.55365753 -3.74447517 0.81220714 
C 0.66790558 -2.82451137 0.86199749 
C 0.46026115 -1.57862373 -0.05024631 
C 1.11875922 -0.26370775 0.36977231 
C 1.40502256 -0.09875630 1.86880172 
C 2.05900928 -1.38470627 2.40564829 
C 1.08681132 -2.55643941 2.30232211 
C 0.19773657 0.26803693 2.70357022 
C 0.40637675 0.59328610 4.05838778 
C -1.07338342 0.15468322 2.26904879 
H -1.42965190 -3.27945946 1.27558156 
H -0.35753756 -4.68855721 1.33563174 
H -0.80807092 -4.00541322 -0.22417319 
H -0.60784949 -1.43480770 -0.31670912 
H 0.50258283 0.58706520 0.01566661 
H 2.08258843 -0.17466172 -0.18176961 
H 2.14759757 0.73827795 1.95923470 
H 2.36718878 -1.24977759 3.45969010 
H 2.98061412 -1.60538298 1.83175326 
H 1.54657286 -3.47103031 2.72770027 
H -0.14995767 1.25252239 4.66652077 
H 1.80019207 1.59950166 4.06980643 
H 1.97385149 0.89118818 4.40701505 
H -1.92595565 0.45107138 2.85424149 
H 0.19080766 -2.34963097 2.92623704 
H -1.35483704 -0.25913751 1.32105031 
O 2.19439354 -2.73859152 -0.84719057 
O 1.05910287 -2.01532152 -1.27617894 
O 1.72183733 -3.56298067 0.21687991 
Vibrational frequencies (in cm-1) 
-861.0  37.6  50.2  84.8 148.6 179.9 194.6 212.6 262.7 273.6 310.8 324.2 333.1 393.4 
415.6 432.2 468.9 470.5 532.4 546.1 585.5 627.2 639.4 694.9 722.2 746.1 819.6 865.0 
880.4 898.9 949.5 958.5 965.1 977.4 992.3 1006.0 1018.7 1040.2 1046.0 1073.8 1088.6 
1131.5 1137.9 1148.2 1157.8 1182.7 1211.0 1218.1 1236.7 1256.6 1275.1 1286.3 1288.5 
1292.6 1306.3 1308.3 1313.9 1327.0 1332.5 1354.3 1380.2 1391.1 1401.5 1404.9 1454.1 
1777.1 2649.4 2655.5 2671.0 2671.8 2679.2 2684.2 2687.7 2728.3 2732.8 2738.8 2741.6 
2743.0 2780.7 2797.2 4855.9  
 
 
name= TS226 
energy (in kcal/mol)= 55.523022 
ZPE (in kcal/mol)= 141.635 
G (in kcal/mol)= 118.715 
Geometry 
C -2.27498082 0.07975787 -0.60564023 
C -0.77812099 -0.06943156 -0.70752423 
C 0.06256288 1.31082714 -0.56184563 
C 0.61223998 1.51865024 0.87029852 
C 1.12699125 0.16257277 1.38615829 
C 1.38358871 -0.74491330 0.17168769 
C -0.07192991 -1.13008072 0.18543785 
C -0.11081671 -0.76841270 1.72314747 
C -1.35315344 -0.15871187 2.33207355 
C 0.30892766 -1.97319665 2.56298948 
H -2.55885282 0.94891150 0.00366766 
H -2.74153433 -0.80343262 -0.14677710 
H -2.74846186 0.22306315 -1.58907441 
H -0.55536586 2.13949143 -0.94562108 
H -0.12970366 1.96226572 1.54683194 
H 1.45121127 2.23965464 0.81550144 
512 
 
H 1.90027132 0.24360292 2.14697423 
H 2.20673706 -1.40473747 0.05699351 
H 1.68915661 0.14038111 -0.93449615 
H -0.37133807 -2.14311138 -0.08920962 
H -1.67760519 0.75790105 1.82946596 
H -1.18063769 0.10480315 3.38455331 
H -2.19338517 -0.86316334 2.30421836 
H 0.53216412 -1.67512993 3.59393795 
H 1.20720517 -2.46202924 2.16694824 
H -0.48413541 -2.72813014 2.59899480 
O 0.53951563 -0.82030533 -2.38358220 
O 1.13866714 1.14744083 -1.37788128 
O -0.59979863 -0.52606448 -2.05443666 
Vibrational frequencies (in cm-1) 
-1614.5 118.6 142.3 156.8 168.4 194.4 202.0 235.0 275.3 290.2 324.7 334.8 365.0 378.4 
443.3 457.7 493.1 497.7 530.5 586.4 628.9 673.9 705.7 770.2 786.8 860.2 897.0 934.3 
941.3 964.6 981.0 988.3 1010.1 1016.7 1019.9 1029.8 1045.8 1064.8 1089.8 1102.2 1125.1 
1143.8 1161.7 1176.8 1182.5 1192.4 1210.7 1222.2 1230.9 1254.4 1274.5 1276.8 1281.1 
1289.8 1297.1 1300.2 1300.8 1317.7 1322.5 1332.1 1343.8 1370.6 1396.1 1403.0 1410.4 
1820.4 2660.4 2666.3 2667.8 2670.7 2675.3 2676.6 2681.2 2687.7 2738.3 2747.2 2752.3 
2771.4 2774.6 2779.9 2782.2  
 
 
name= TS227 
energy (in kcal/mol)= 54.511575 
ZPE (in kcal/mol)= 142.667 
G (in kcal/mol)= 119.121 
Geometry 
C -2.06703707 -0.29185517 -0.99599155 
C -0.55516243 -0.17050550 -0.86698411 
C 0.01034968 1.22730051 -0.72151289 
C 0.99334235 1.53577258 0.35882345 
C 1.34536680 0.28020448 1.16904648 
C 1.59331894 -0.88040480 0.15500092 
C 0.04679343 -1.11259247 0.17858455 
C 0.02627037 -0.45977334 1.61866404 
C -1.14909654 0.39455782 2.04718293 
C 0.29114843 -1.50312404 2.70139288 
H -2.47219754 0.41808268 -1.72601164 
H -2.57183515 -0.12587390 -0.03831489 
H -2.34729544 -1.29767607 -1.34204805 
H -0.77774876 1.98179520 -1.79074729 
H 0.59303426 2.32573694 1.02506619 
H 1.91714644 1.96581139 -0.08739161 
H 2.09620335 0.44731921 1.93840279 
H 2.18072225 -1.71191534 0.54534270 
H 2.01681566 -0.59588689 -0.81178110 
H -0.30770929 -2.13858334 0.10073182 
H -1.41535482 1.16567645 1.31621525 
H -0.92397799 0.91738277 2.98608177 
H -2.04265509 -0.21778503 2.21968793 
H 0.50605626 -1.02580444 3.66430385 
H 1.14445924 -2.14764973 2.46251589 
H -0.57856380 -2.15563639 2.84008570 
O 0.78408226 0.34995342 -2.72294531 
O 0.35382136 1.64279779 -1.99755401 
O -0.09655204 -0.58504653 -2.20009306 
Vibrational frequencies (in cm-1) 
-1549.9  72.6  80.0 144.8 163.7 173.0 188.2 220.7 264.3 283.6 317.7 323.1 378.5 414.4 
423.1 444.5 482.2 519.3 555.9 597.7 649.9 695.2 719.4 795.3 818.9 882.9 909.7 929.4 
938.5 946.6 960.3 972.2 1001.3 1003.7 1011.6 1017.6 1051.5 1076.9 1082.9 1109.7 1114.6 
1141.4 1173.7 1178.4 1185.1 1209.7 1231.4 1240.8 1265.5 1273.7 1277.1 1283.4 1288.5 
1290.5 1297.4 1300.7 1304.3 1315.0 1319.1 1344.0 1361.1 1381.7 1399.9 1406.3 1416.0 
2430.4 2658.9 2670.0 2670.9 2675.4 2676.4 2677.6 2680.9 2686.8 2738.1 2750.3 2753.7 
2764.6 2779.1 2781.4 2782.5  
513 
 
 
 
name= TS228 
energy (in kcal/mol)= 53.725661 
ZPE (in kcal/mol)= 143.522 
G (in kcal/mol)= 119.755 
Geometry 
C -2.09619779 -0.80119422 -1.21894073 
C -0.82838566 -0.23423546 -0.68332355 
C -0.53968045 1.13108306 -0.74630274 
C 0.46071617 1.71291823 0.22531655 
C 0.97077695 0.63777842 1.20040872 
C 1.42029737 -0.58617117 0.34226032 
C -0.08177601 -1.02781529 0.35135879 
C -0.22351616 -0.24840215 1.73558185 
C -1.53958688 0.42651636 2.06106333 
C 0.18517737 -1.11811586 2.91975324 
H -2.44414000 -0.26073165 -2.11231758 
H -2.89611094 -0.76150180 -0.46569326 
H -1.97884831 -1.85388858 -1.51959084 
H -1.21965613 1.83496999 -1.21967065 
H -0.00436151 2.54548679 0.78961588 
H 1.31390542 2.16590668 -0.31786939 
H 1.66600393 1.01593584 1.94663293 
H 2.08538601 -1.28247416 0.85928723 
H 1.87519997 -0.36378167 -0.61568595 
H -0.28670347 -2.09597495 0.36297260 
H -1.44227441 1.06327941 2.94943320 
H -2.32102260 -0.31578884 2.26711956 
H -1.91586501 1.06574745 1.25526822 
H 1.13559047 -1.63716354 2.75636380 
H -0.57076864 -1.88622773 3.12210011 
H 0.29827040 -0.51623504 3.82913150 
O 0.92857298 0.09440251 -2.49786199 
O 0.42355617 1.23483269 -2.48535564 
O 0.11746545 -0.84341847 -2.40687985 
Vibrational frequencies (in cm-1) 
-610.5  90.3 121.4 132.1 143.9 151.5 176.8 192.6 204.7 241.0 272.6 303.5 345.4 392.2 
419.1 440.1 463.8 496.4 515.8 602.7 624.7 658.5 717.9 782.1 854.9 896.7 919.3 931.5 
943.1 984.0 1005.8 1009.5 1015.7 1021.3 1052.3 1065.6 1072.1 1081.3 1083.4 1096.5 
1124.5 1140.0 1173.9 1183.9 1190.1 1208.6 1236.9 1253.9 1267.0 1275.8 1285.7 1287.6 
1292.0 1294.6 1300.4 1303.6 1312.4 1315.3 1353.1 1362.5 1388.4 1394.3 1407.8 1419.7 
1590.3 2660.5 2668.4 2670.8 2671.7 2675.8 2676.5 2680.8 2696.9 2740.2 2741.5 2751.4 
2755.8 2776.5 2779.0 2781.5 2783.4  
 
 
name= TS229 
energy (in kcal/mol)= 59.8049 
ZPE (in kcal/mol)= 137.602 
G (in kcal/mol)= 110.672 
Geometry 
C -1.49794952 -1.73120278 -2.66297286 
C -0.18387946 -1.11480799 -2.01812563 
C 1.10330209 2.02129076 -2.35461233 
C 2.13519246 1.83204940 -3.17413437 
C 0.86688531 -2.50832510 0.47285717 
C 1.44138155 -2.82298278 1.63185880 
C -1.26199582 -0.91508223 -1.10574626 
C 1.63573269 -2.07551426 -0.74488039 
C 2.69149312 -3.10779828 -1.16380954 
C 2.23490120 -0.68632140 -0.54901390 
H -1.92311745 -1.17024979 -3.48464764 
H -2.27186909 -1.86502862 -1.61550983 
H -1.38147665 -2.79501256 -2.87645464 
H 0.86306636 2.92344276 -1.79086730 
514 
 
H 2.87822751 2.58420329 -3.37485145 
H 2.31420711 0.91361953 -3.71037298 
H -0.21939769 -2.52358047 0.33502474 
H 2.50474796 -2.80559641 1.80505932 
H 0.88183496 -3.12125725 2.50414666 
H -1.75369059 -0.02233791 -0.84509198 
H 3.45602741 -3.22454699 -0.39056468 
H 3.18326610 -2.80591904 -2.09670967 
H 2.22967107 -4.08706485 -1.34091927 
H 1.47903550 0.02716579 -0.19464829 
H 2.63506114 -0.29202631 -1.49302409 
H 3.04536243 -0.70028622 0.18617530 
O 0.35123248 -0.08433441 -2.80438695 
O 0.12398407 1.13268351 -2.04539888 
O 0.76945876 -2.10508704 -1.89466364 
Vibrational frequencies (in cm-1) 
-1283.1  23.7  54.4  61.7  90.9 108.2 137.5 145.6 176.9 203.4 215.9 231.0 245.2 270.8 
286.6 304.9 344.9 350.4 391.1 456.2 474.3 498.1 559.9 594.9 618.0 631.3 658.5 775.0 
836.1 900.3 916.3 924.5 946.7 966.3 974.9 981.9 982.6 1022.2 1025.9 1031.9 1054.1 
1056.4 1075.1 1087.6 1102.7 1186.8 1196.8 1207.5 1238.0 1271.0 1280.4 1283.6 1288.6 
1294.2 1295.4 1301.2 1320.0 1355.3 1380.3 1387.4 1391.0 1401.4 1507.2 1853.8 1854.1 
2214.5 2667.6 2677.8 2679.0 2683.3 2683.8 2709.2 2711.2 2734.8 2735.4 2744.8 2776.0 
2779.6 2782.4 2790.8 2795.4  
 
 
name= TS230 
energy (in kcal/mol)= 55.213805 
ZPE (in kcal/mol)= 142.229 
G (in kcal/mol)= 117.666 
Geometry 
C 1.76497812 0.11192244 -2.16657478 
C 1.71300356 0.54083606 -0.71255451 
C 0.83771154 1.80768852 -0.42863848 
C -0.06580908 1.47486455 0.76047042 
C 0.33132016 0.11843577 1.25799196 
C 2.35817889 -1.32618076 0.87551634 
C 1.21871462 -0.56935570 0.24621325 
C -0.04762286 -0.38511011 2.44582455 
C -0.91210655 0.39893762 3.38230433 
C 0.39665194 -1.70027205 2.91430589 
H 2.17001685 0.91210466 -2.80246812 
H 0.77304099 -0.15335521 -2.54793516 
H 2.42002420 -0.76013860 -2.29659910 
H 0.30511978 2.20985840 -1.30586690 
H -1.13441505 1.49266249 0.47599748 
H 0.05307146 2.24425946 1.55207263 
H 1.92350184 -1.54645776 2.36090502 
H 2.75357461 -2.14593538 0.29817739 
H 3.17027518 -0.70157030 1.23583674 
H 0.57849498 -1.28087066 -0.33812976 
H -1.78763817 0.82091292 2.87121913 
H -0.35320728 1.23483703 3.82718063 
H -1.28967497 -0.21727951 4.20826506 
H 0.61768226 -1.78707568 3.96445120 
H 1.51508553 -2.18373028 1.85470499 
H -0.20190854 -2.53697926 2.58517452 
O 2.86976822 2.08285444 0.47324474 
O 1.78838617 2.81137148 -0.09400981 
O 3.03985981 0.97490346 -0.39765975 
Vibrational frequencies (in cm-1) 
-2520.4  43.3  60.6  83.3 110.9 152.6 212.1 213.0 245.6 276.0 296.5 309.4 348.5 429.4 
449.3 467.2 485.4 510.5 567.8 593.2 630.9 677.2 713.9 728.2 825.2 855.3 876.7 901.0 
930.4 957.4 968.5 979.2 998.8 1003.9 1025.3 1047.9 1058.8 1062.4 1075.5 1098.4 1104.3 
1119.8 1134.7 1167.4 1176.1 1182.8 1213.4 1221.4 1244.7 1266.0 1272.7 1280.5 1286.6 
1287.2 1291.1 1293.9 1299.8 1306.6 1328.6 1331.8 1346.1 1353.7 1392.3 1396.0 1431.0 
515 
 
1868.6 2661.7 2671.5 2671.9 2676.8 2678.6 2682.4 2703.5 2704.6 2710.0 2741.6 2766.2 
2777.7 2780.3 2781.4 3615.8  
 
 
name= TS231 
energy (in kcal/mol)= 55.754649 
ZPE (in kcal/mol)= 142.095 
G (in kcal/mol)= 116.716 
Geometry 
C -4.70965497 1.01607063 0.57474764 
C -3.25862465 1.17714200 0.13026525 
C -2.48969403 2.10072144 1.11294223 
C -0.97134254 1.98182880 1.00254122 
C -0.50538011 0.52302930 1.08428911 
C -1.11630913 -0.26154517 -0.08990123 
C -2.63823369 -0.16568781 -0.23458587 
C -0.75626675 -0.04535943 2.46152900 
C 0.24634426 0.14074522 3.43474507 
C -1.78931026 -0.84936082 2.78230507 
H -4.79046491 0.44643894 1.50676044 
H -5.30428029 0.50266093 -0.19067123 
H -5.18241859 1.99520466 0.74147390 
H -2.84875043 2.01180273 2.15669166 
H -0.49276619 2.60636535 1.77665537 
H -0.65074526 2.42013418 0.03115190 
H 0.60897776 0.50096600 0.91774876 
H -0.82768119 -1.32855286 0.00043797 
H -0.64422097 0.10183000 -1.02696918 
H -2.91578328 -0.40937830 -1.28441711 
H 0.13272426 0.23683057 4.48007532 
H 0.77963782 1.76730923 3.24487830 
H 1.35895126 1.25944233 3.01649579 
H -1.96596013 -1.21331477 3.77922730 
H -2.50487953 -1.22748399 2.07920864 
H -3.11440518 -0.96101145 0.37869282 
O -3.47193190 3.28412242 -0.60643164 
O -2.82670865 3.41658436 0.68512264 
O -3.20594595 1.98239995 -1.06057253 
Vibrational frequencies (in cm-1) 
-876.9  24.0  36.3  72.6 140.5 171.6 175.9 198.0 227.4 275.0 285.9 296.0 358.0 364.2 
404.6 423.0 432.3 468.5 527.7 535.8 584.0 631.3 651.1 704.3 721.9 744.4 811.0 842.4 
878.8 897.2 952.6 959.2 965.4 982.3 989.6 1005.7 1012.3 1040.8 1061.7 1078.2 1108.6 
1129.3 1135.4 1154.7 1165.8 1175.8 1208.2 1216.0 1239.9 1259.2 1273.8 1280.1 1287.9 
1291.7 1303.7 1308.8 1316.2 1322.0 1337.6 1366.3 1375.5 1391.3 1400.6 1412.8 1454.2 
1779.4 2638.0 2656.8 2666.1 2668.5 2678.3 2678.7 2693.6 2719.3 2729.5 2736.5 2740.4 
2740.6 2780.2 2791.9 4852.0  
 
 
name= TS232 
energy (in kcal/mol)= 55.783866 
ZPE (in kcal/mol)= 142.199 
G (in kcal/mol)= 118.858 
Geometry 
C -2.38553918 -0.39764272 -0.51467700 
C -0.87373626 -0.29334523 -0.49796710 
C -0.34097521 1.19753024 -0.47102932 
C 0.61545324 1.48843610 0.64307938 
C 1.14652429 0.32938975 1.38260698 
C 1.35588788 -0.89067579 0.42231472 
C -0.17988524 -1.15658473 0.56019543 
C -0.12628688 -0.43104939 1.96252888 
C -1.28825702 0.41715286 2.43284922 
C 0.24829149 -1.40840223 3.07327038 
H -2.81126729 0.15628034 -1.36284155 
H -2.84223584 -0.01147178 0.40256340 
516 
 
H -2.70464794 -1.44324172 -0.62576117 
H -1.17822071 1.92440550 -0.49353552 
H 1.62808109 2.49948657 0.24167856 
H 1.93155225 1.90632715 -0.24778297 
H 1.93710513 0.54448148 2.10031084 
H 1.98645574 -1.68491067 0.82241814 
H 1.70949530 -0.65652305 -0.58348088 
H -0.51060096 -2.19452075 0.56284152 
H -2.18273612 -0.19088637 2.60833160 
H -1.55422109 1.22186715 1.73655085 
H -1.03743444 0.92336268 3.37601434 
H -0.59923461 -2.05617579 3.32710408 
H 1.08451863 -2.06050520 2.79856817 
H 0.54194783 -0.87376520 3.98445869 
O -0.23060637 0.36092552 -2.56478507 
O 0.37872848 1.31745491 -1.70404710 
O -0.37782079 -0.78769838 -1.75873694 
Vibrational frequencies (in cm-1) 
-1049.5  85.9 106.4 147.5 166.9 175.9 201.8 213.8 265.5 272.9 299.9 342.9 377.0 400.8 
418.3 444.8 488.7 527.7 592.0 609.1 617.5 640.2 704.0 713.9 761.4 819.7 846.2 861.8 
892.9 931.6 956.4 975.5 979.3 1004.4 1007.5 1013.4 1016.5 1052.6 1061.3 1080.1 1085.3 
1124.6 1133.2 1150.9 1174.2 1180.7 1186.6 1218.0 1231.3 1243.9 1252.8 1273.7 1280.2 
1285.8 1287.2 1292.6 1295.0 1301.6 1303.5 1304.6 1315.1 1335.6 1381.2 1396.3 1407.0 
1419.8 2665.4 2671.5 2675.0 2675.9 2677.2 2681.7 2684.9 2688.0 2749.0 2757.2 2764.5 
2779.9 2781.7 2782.8 4499.7  
 
 
name= TS233 
energy (in kcal/mol)= 58.816232 
ZPE (in kcal/mol)= 139.372 
G (in kcal/mol)= 113.394 
Geometry 
C -1.26310933 -1.16558774 -1.61825010 
C 0.02071996 -0.54320900 -1.06369697 
C -0.23758416 0.96501804 -0.95424681 
C 1.43936136 1.53145469 0.75014235 
C 1.52939651 0.21582999 1.34611103 
C 1.92541974 -0.86776976 0.44389579 
C 0.51122395 -1.28474782 0.21732306 
C 0.17532957 -0.58747679 1.62486107 
C -1.13427961 0.12519957 1.84095426 
C 0.40657523 -1.58236306 2.76330622 
H -1.60848609 -0.61499774 -2.50718613 
H -2.06621513 -1.16029095 -0.87521423 
H -1.09742357 -2.20332157 -1.93332905 
H -0.95482330 1.28968969 -0.19597996 
H 0.95994198 2.34379198 1.24229463 
H 2.03637547 1.77893135 -0.10900502 
H 2.19539259 0.34047361 2.24614861 
H 2.83766608 -1.32140105 0.19520770 
H 2.79236595 -0.60173604 -1.74094158 
H 0.26258779 -2.34988065 0.16148570 
H -1.04788486 1.21007396 1.68749054 
H -1.50882960 0.00197327 2.86690341 
H -1.91814546 -0.26108416 1.17852325 
H 0.47677035 -1.06412161 3.72795988 
H 1.33114722 -2.15870300 2.64040069 
H -0.41468430 -2.30382186 2.83509523 
O 2.07840674 0.05600894 -1.92146157 
O 0.18659184 1.75268240 -1.76313273 
O 0.96583220 -0.81355373 -2.09635625 
Vibrational frequencies (in cm-1) 
-118.2  22.0  71.6 114.8 136.9 154.8 163.7 189.9 202.5 221.6 224.1 255.5 273.0 299.5 
312.6 349.1 375.5 400.6 413.8 466.5 484.1 541.2 581.5 643.5 698.9 718.4 745.8 838.3 
884.4 898.8 935.2 947.0 955.8 972.9 985.0 995.6 1010.6 1018.0 1026.8 1031.8 1071.9 
517 
 
1106.4 1125.9 1158.6 1178.0 1201.9 1221.0 1223.2 1241.1 1282.6 1287.4 1291.1 1295.3 
1296.3 1299.0 1304.4 1327.1 1329.7 1354.7 1365.2 1391.0 1402.2 1407.9 1424.3 1813.1 
2641.2 2645.5 2663.1 2665.9 2671.4 2673.3 2677.6 2678.5 2718.3 2729.9 2762.3 2775.9 
2777.6 2780.7 2793.6 2876.6  
 
 
name= TS234 
energy (in kcal/mol)= 58.19544 
ZPE (in kcal/mol)= 140.105 
G (in kcal/mol)= 113.819 
Geometry 
C -2.32752749 0.71009723 -0.51306033 
C -0.93247081 0.09278077 -0.52209542 
C 0.20027557 1.19014558 -0.60244311 
C 1.03194864 1.29965958 0.57498296 
C 2.08452365 0.50666547 1.09281347 
C 2.37610785 -0.72989484 0.66044112 
C -0.74769459 -0.97358271 0.49962544 
C -0.94466361 -0.88275642 1.82144121 
C -1.36434664 0.35828113 2.53268093 
C -0.74002794 -2.07469496 2.70242446 
H -2.43726087 1.43845846 0.29710892 
H -3.09591567 -0.06204108 -0.37279658 
H -2.54622797 1.21613110 -1.46329396 
H -0.26781559 2.16578322 -0.88425694 
H 1.28301945 2.77230022 0.90079559 
H 1.82823005 2.69958658 0.28831841 
H 2.61825246 0.92012783 1.95629771 
H 3.09455537 -1.37087048 1.14058935 
H 1.89989929 -1.18542133 -0.19518077 
H -0.42902152 -1.92184852 0.05620642 
H -2.44020950 0.54138459 2.41414257 
H -0.82276025 1.23793135 2.14085912 
H -1.15696053 0.31832298 3.60898092 
H 0.06149714 -1.88829954 3.43216437 
H -0.45912171 -2.97686605 2.14286279 
H -1.65238678 -2.31148557 3.26654507 
O 0.54642354 -0.47518710 -2.12353452 
O 0.94115718 0.85036963 -1.79143344 
O -0.82998077 -0.51088517 -1.83196707 
Vibrational frequencies (in cm-1) 
-982.2  33.7  74.8  84.9  94.2 118.5 131.9 143.0 153.9 161.7 192.6 224.1 244.7 256.2 
322.4 349.2 369.4 411.3 481.4 483.1 496.6 542.5 628.3 660.4 682.2 701.6 712.5 751.3 
839.3 882.9 908.8 937.1 960.9 976.0 991.1 999.4 1008.9 1021.4 1025.8 1052.1 1077.3 
1096.8 1115.1 1125.4 1157.7 1165.2 1189.1 1221.4 1268.8 1275.3 1278.6 1287.4 1287.8 
1289.8 1294.8 1301.9 1335.1 1344.5 1382.1 1387.4 1395.7 1401.8 1427.4 1520.3 1804.6 
1878.0 2655.1 2670.1 2671.4 2673.6 2675.1 2676.8 2677.5 2714.8 2741.5 2750.8 2775.5 
2779.2 2779.9 2785.1 4559.3  
 
 
name= TS235 
energy (in kcal/mol)= 54.762884 
ZPE (in kcal/mol)= 143.611 
G (in kcal/mol)= 119.0 
Geometry 
C -2.35180490 -0.15688640 -0.37692472 
C -0.98035954 0.08592284 -0.80088376 
C -0.37059104 1.36939324 -0.13643067 
C 1.06175300 1.21321641 0.36993717 
C 1.36146238 -0.13970724 1.03555878 
C 0.89664383 -1.25739892 0.15516176 
C -0.11730517 -1.13784120 -0.70404479 
C 0.80082674 -0.24044906 2.47893140 
C -0.65290438 -0.71360507 2.53275487 
C 1.67711223 -1.19286068 3.30708936 
518 
 
H -2.99898009 0.68825225 -0.25975465 
H -3.27739353 -0.96993346 -0.21715057 
H -2.50605837 -1.42265113 -0.43359910 
H -1.04510670 1.79635713 0.63155234 
H 1.30353115 2.04245558 1.06032551 
H 1.74907859 1.34101383 -0.49629756 
H 0.85606499 0.77799540 2.93714476 
H 1.46822332 -2.18005035 0.24166303 
H 2.48185273 -0.20869326 1.11765777 
H -0.37650873 -1.92725351 -1.40501868 
H -0.74935383 -1.75344284 2.20622552 
H -1.29523511 -0.10774003 1.87748855 
H -1.05474758 -0.64313598 3.54789958 
H 1.29264983 -1.29322648 4.32775041 
H 2.70828970 -0.83300572 3.38054345 
H 1.70249027 -2.19543551 2.86789536 
O -0.18139055 1.54323420 -2.36491622 
O -0.37581192 2.33003298 -1.19030464 
O -1.06914182 0.46422517 -2.20611552 
Vibrational frequencies (in cm-1) 
-1373.5  39.6  76.2  94.1 133.4 148.6 173.7 209.3 216.1 257.4 287.2 308.1 320.4 373.5 
409.1 431.0 468.5 472.6 555.1 565.7 632.6 675.8 710.7 730.7 790.4 821.2 828.1 847.7 
880.7 973.6 977.5 983.6 996.8 1013.2 1018.9 1042.9 1064.2 1095.0 1100.8 1138.5 1158.4 
1163.7 1179.1 1190.6 1216.8 1233.0 1237.9 1255.5 1271.9 1280.7 1292.4 1297.9 1302.0 
1307.5 1309.0 1312.7 1331.3 1347.7 1363.2 1383.8 1396.2 1405.7 1409.0 1447.3 1864.4 
1915.9 2656.2 2664.0 2675.3 2678.6 2682.0 2682.9 2695.5 2705.3 2738.9 2747.3 2762.1 
2764.5 2780.7 2783.2 3704.2  
 
 
name= TS236 
energy (in kcal/mol)= 57.781882 
ZPE (in kcal/mol)= 140.74 
G (in kcal/mol)= 114.669 
Geometry 
C -2.13672568 -1.50626586 -1.63640899 
C -0.76659529 -1.28698855 -1.12602527 
C -0.24896496 1.69709687 -0.44221981 
C 1.01620422 1.41549083 0.20236971 
C 1.05318997 -0.01232876 1.31048712 
C 1.08292682 -1.31833901 0.50873621 
C -0.22959902 -1.79384837 0.00526336 
C 0.00247148 0.30614618 2.18762198 
C 0.27265297 1.18866217 3.34971698 
C -1.39060969 -0.10879801 2.00717835 
H -2.10961475 -1.97801385 -2.63370971 
H -2.65131789 -0.53815537 -1.78395148 
H -2.75139726 -2.12991143 -0.97977837 
H -1.14919159 1.84192431 0.14032131 
H 1.35330388 2.18127376 0.90899983 
H 1.81275983 1.14364006 -0.50647361 
H 2.07258112 0.15828660 1.72609036 
H 1.53816085 -2.09618529 1.16379901 
H 1.80312313 -1.20215646 -0.33377055 
H -0.72354774 -2.56944373 0.56907611 
H 1.33238612 1.44970275 3.48089292 
H -0.05899784 0.72362077 4.29409807 
H -0.28353884 2.14081464 3.26759393 
H -1.49318661 -1.21430455 2.00354561 
H -1.77038753 0.18632531 0.99848039 
H -2.08943521 0.28835032 2.75349025 
O -0.55658598 0.37524808 -2.62820477 
O -0.29837862 1.84674297 -1.68599334 
O 0.08530207 -0.51705691 -1.87560493 
Vibrational frequencies (in cm-1) 
519 
 
-684.0  42.8  69.7  87.7  91.9  95.8 113.1 162.3 191.1 199.4 219.9 237.9 274.5 283.0 
303.5 336.8 350.7 414.0 436.5 465.0 493.5 530.2 557.7 629.6 669.9 820.8 867.0 885.1 
912.5 926.8 936.7 958.6 985.3 1012.1 1027.6 1033.8 1062.0 1067.8 1085.6 1108.4 1141.7 
1185.2 1195.1 1234.5 1238.7 1253.1 1254.7 1259.0 1265.3 1274.8 1276.6 1287.0 1294.4 
1310.4 1316.5 1345.0 1354.6 1376.6 1381.9 1388.8 1405.4 1428.1 1524.5 1602.9 1799.6 
2581.8 2645.6 2647.5 2651.4 2654.2 2661.7 2666.5 2683.0 2688.8 2695.6 2727.0 2729.1 
2751.3 2768.2 2775.5 2781.0  
 
 
name= TS237 
energy (in kcal/mol)= 58.524317 
ZPE (in kcal/mol)= 140.003 
G (in kcal/mol)= 113.142 
Geometry 
C -2.35424917 -0.05768382 -0.92941276 
C -0.87179090 -0.24516505 -1.23887432 
C 0.01852243 0.88510122 -0.61863110 
C 1.25684745 0.40101618 0.14396988 
C 0.91846883 -0.19522119 1.42349523 
C 0.04271087 -2.50178193 -1.76540087 
C -0.43236584 -1.62866733 -0.88059755 
C 1.64316970 -1.07895173 2.24977909 
C 1.75124228 -0.99057376 3.58705245 
C 2.24841650 -2.23878276 1.50768572 
H -2.70958373 0.92851286 -1.25499767 
H -2.55598628 -0.16357320 0.14250035 
H -2.96187786 -0.80610728 -1.45620152 
H -0.57932574 1.60094005 -0.01991070 
H 1.99222497 1.23402725 0.20674351 
H 1.79494215 -0.36343502 -0.47715008 
H 0.72631047 1.14040955 2.38663161 
H 0.34218196 -3.50616388 -1.50959930 
H 0.16419743 -2.28111749 -2.81728396 
H -0.54569615 -1.86397813 0.18235235 
H 1.36420631 -0.18772418 4.17987285 
H 0.01615688 0.75759956 2.26709917 
H 2.24285662 -1.73257191 4.18765977 
H 3.21162551 -1.95385823 1.06212055 
H 1.59663580 -2.60240543 0.70034492 
H 2.43698503 -3.09169589 2.17403628 
O 0.45518041 0.69682632 -2.81204717 
O 0.44028186 1.64351535 -1.75136370 
O -0.75890839 -0.01093533 -2.65540683 
Vibrational frequencies (in cm-1) 
-931.6  32.6  42.8  61.9  80.1  83.0 106.6 142.9 152.4 212.4 220.4 242.7 296.9 314.8 
340.1 361.3 416.7 460.0 471.3 521.8 548.1 563.4 599.2 606.0 625.5 683.1 712.1 723.8 
821.6 864.2 922.1 954.0 971.9 985.2 992.4 997.6 1011.8 1018.6 1045.7 1062.3 1075.5 
1079.7 1083.0 1093.7 1122.3 1137.5 1183.6 1196.3 1244.9 1252.2 1260.2 1276.1 1279.3 
1286.7 1288.4 1289.0 1308.0 1334.1 1341.0 1386.6 1390.9 1394.0 1395.0 1536.6 1835.6 
1854.4 2631.4 2667.4 2671.8 2672.5 2677.8 2688.6 2708.7 2723.3 2735.4 2738.0 2776.9 
2779.8 2783.6 2805.5 4678.8  
 
 
name= TS238 
energy (in kcal/mol)= 56.36582 
ZPE (in kcal/mol)= 142.32 
G (in kcal/mol)= 117.857 
Geometry 
C 0.48551028 -3.27821140 -0.68972444 
C 0.52824013 -1.81925252 -1.12336640 
C -0.87955922 -1.14117077 -1.10269099 
C -0.89675512 0.20506522 -0.38316266 
C -0.23711815 0.07363003 0.99973901 
C 1.12369818 -0.50883290 0.91641464 
C 1.60273909 -1.00561920 -0.39315852 
520 
 
C -1.03429558 -0.75621343 1.94468556 
C -2.49340886 -0.63553268 2.07715848 
C -0.25763653 -1.67990640 2.69732703 
H 0.24865241 -3.36432349 0.37700128 
H 1.45214948 -3.77000710 -0.85911114 
H -0.26478066 -3.84379543 -1.25714771 
H -1.67025323 -1.82132869 -0.72966219 
H -1.92903827 0.58670416 -0.30626393 
H -0.34313209 0.95286583 -0.98776179 
H -0.15726926 1.10632968 1.45669888 
H 1.86267433 -0.20178126 1.62800783 
H 1.90564042 -0.15282903 -1.04514357 
H 2.52359730 -1.61121048 -0.27617290 
H -2.85873009 -0.92272376 3.07421369 
H -3.00670535 -1.29245821 1.35010838 
H -2.85473990 0.38502914 1.87864682 
H 0.46906038 -1.28708182 3.42002416 
H 0.63161021 -1.97057204 1.86322505 
H -0.77569027 -2.52891278 3.13766912 
O 0.07439151 -0.83788437 -3.11318109 
O -1.19478169 -0.95533311 -2.48151389 
O 0.85119089 -1.86429987 -2.52769838 
Vibrational frequencies (in cm-1) 
-1117.6  49.7  63.8  91.2  98.9 142.4 165.9 207.3 265.6 296.1 324.1 355.0 381.6 412.9 
436.2 443.6 478.6 529.9 538.3 601.7 643.2 716.5 734.1 822.4 833.9 858.7 870.8 931.5 
945.6 958.0 971.7 972.6 1003.4 1019.4 1024.1 1051.3 1061.4 1093.0 1106.7 1122.7 1134.6 
1154.3 1185.7 1191.8 1215.6 1221.1 1230.7 1246.4 1252.6 1269.3 1270.8 1284.4 1288.6 
1294.9 1303.1 1318.2 1331.2 1332.7 1347.8 1357.7 1375.5 1384.9 1391.1 1394.1 1531.4 
2052.7 2651.5 2651.7 2657.4 2664.6 2668.3 2670.8 2673.6 2674.8 2696.0 2736.6 2745.8 
2753.3 2770.2 2776.1 2778.6  
 
 
name= TS239 
energy (in kcal/mol)= 56.590335 
ZPE (in kcal/mol)= 142.122 
G (in kcal/mol)= 118.705 
Geometry 
C -1.66210281 -1.05808631 -0.54992257 
C -0.32787470 -0.42825716 -0.91494389 
C -0.07489864 0.99242418 -0.27337989 
C 1.22875597 1.11309667 0.45204446 
C 2.18219915 -0.00206647 0.32991591 
C 2.16105654 -0.59149826 -1.12177073 
C 0.86775117 -1.35950815 -0.69942446 
C 1.38931661 -1.30230664 0.79311362 
C 0.42195795 -1.15252856 1.94774487 
C 2.32727959 -2.46822701 1.09528743 
H -2.49283525 -0.35914231 -0.72039888 
H -1.69452873 -1.37581048 0.49748134 
H -1.85991816 -1.94478306 -1.16865596 
H -0.91912315 1.30592659 0.38169691 
H 1.82591559 2.47827249 0.27543953 
H 1.96495041 2.23598212 -0.49897507 
H 3.15548438 0.15189010 0.79432513 
H 3.00534907 -1.24104877 -1.36000030 
H 2.06235073 0.12408130 -1.93521158 
H 0.72177408 -2.35331833 -1.12267862 
H -0.19947617 -2.04688740 2.06925097 
H -0.24309147 -0.28598643 1.85768780 
H 0.97083852 -0.99747353 2.88809203 
H 2.88904123 -2.29085602 2.02011084 
H 3.06150981 -2.63883698 0.30065475 
H 1.76435823 -3.40055286 1.22231673 
O 0.17488859 1.10785178 -2.51837997 
O -0.16738494 1.89097729 -1.37803849 
521 
 
O -0.47087181 -0.13003238 -2.31632331 
Vibrational frequencies (in cm-1) 
-1043.3  83.6  98.8 139.6 162.6 174.8 204.9 214.4 252.2 272.6 313.1 347.5 381.4 395.7 
425.0 439.4 494.4 518.6 581.3 597.7 620.4 639.7 685.2 724.1 763.1 820.2 854.8 881.9 
890.9 924.3 949.2 969.0 970.6 1003.4 1007.4 1011.7 1015.6 1032.4 1052.7 1080.3 1085.0 
1121.5 1128.6 1152.5 1156.7 1172.4 1185.5 1232.2 1233.7 1246.5 1255.6 1269.8 1278.2 
1280.5 1286.5 1288.1 1294.3 1294.7 1301.9 1305.3 1315.3 1338.9 1385.8 1396.5 1407.5 
1420.2 2666.2 2669.9 2674.2 2675.2 2677.1 2680.3 2681.4 2689.7 2748.2 2756.9 2768.6 
2779.5 2781.3 2783.0 4556.0  
 
 
name= TS240 
energy (in kcal/mol)= 56.830952 
ZPE (in kcal/mol)= 142.058 
G (in kcal/mol)= 117.553 
Geometry 
C -2.07570210 -0.70612624 -1.09753690 
C -0.59978658 -0.43138601 -0.89095006 
C -0.19359556 1.00485319 -0.57851933 
C 0.54128799 1.10448815 0.71414448 
C 0.70332695 -0.33286805 1.21859764 
C 1.53560612 -1.22576636 0.32281378 
C 0.02795468 -1.26995113 0.20557144 
C 0.60847094 -0.50891034 2.71609146 
C -0.85482866 -0.37257372 3.16532039 
C 1.16539960 -1.85436582 3.19659822 
H -2.50481638 -0.06398118 -1.87648032 
H -2.63716221 -0.53547448 -0.16994660 
H -2.24802440 -1.74660739 -1.40665215 
H -0.77008587 1.80485005 -1.73704306 
H -0.02112413 1.72918986 1.43382153 
H 1.52548029 1.59782789 0.58928047 
H 1.20943657 0.30530729 3.19857163 
H 2.06173549 -2.08276754 0.72995378 
H 2.11950706 -0.78384715 -0.48544847 
H -0.51156551 -2.16074288 0.50427363 
H -1.47737346 -1.16160982 2.72914558 
H -1.28306954 0.58713720 2.85797581 
H -0.94343276 -0.44223989 4.25409079 
H 0.64969604 -2.69671299 2.72287850 
H 2.23498940 -1.94579470 2.97605909 
H 1.04541026 -1.96435215 4.28017427 
O 0.97459636 0.27251143 -2.44195712 
O 0.39186546 1.51527637 -1.72295638 
O -0.00588310 -0.67349349 -2.19825250 
Vibrational frequencies (in cm-1) 
-1551.0  46.4  88.7  90.1 134.6 145.4 184.9 186.9 207.6 251.4 277.6 302.4 336.6 360.7 
416.2 436.3 465.4 524.4 550.0 569.0 593.2 634.2 691.9 769.6 821.9 865.1 884.8 924.0 
929.1 949.3 962.8 974.6 977.4 984.9 1001.6 1011.0 1035.3 1049.4 1107.8 1138.0 1151.7 
1153.6 1171.7 1176.7 1181.3 1219.1 1241.5 1271.7 1275.4 1284.3 1287.2 1295.3 1296.9 
1298.7 1304.2 1308.0 1308.6 1313.1 1325.0 1339.8 1382.4 1394.9 1399.4 1405.8 1479.1 
2447.8 2666.1 2672.2 2673.5 2676.4 2677.3 2677.9 2680.8 2704.4 2705.3 2745.4 2772.7 
2780.5 2780.8 2781.0 2782.9  
 
 
name= TS241 
energy (in kcal/mol)= 59.129335 
ZPE (in kcal/mol)= 140.162 
G (in kcal/mol)= 112.892 
Geometry 
C -2.07083138 -0.19522164 -1.29351863 
C -0.55756057 -0.34849053 -1.18448109 
C 0.14465057 0.96610290 -0.70183361 
C 1.08094296 0.85326112 0.51036858 
C 0.45257019 1.06831505 1.79697362 
522 
 
C 0.65895590 -2.48816600 -0.80739203 
C -0.20394692 -1.56465737 -0.38983431 
C -0.49806049 0.33709723 2.53620806 
C -1.69748494 0.78815590 2.94426353 
C 0.00153135 -1.00975344 2.98173232 
H -2.34373367 0.62530286 -1.97081374 
H -2.52627871 0.00035831 -0.31508167 
H -2.53172727 -1.10795267 -1.69674275 
H -0.59236877 1.78562665 -0.56489372 
H 1.94043034 1.55011480 0.35260535 
H 1.58300435 -0.14888183 0.52854486 
H 0.32466309 2.59318778 2.09692629 
H 0.89903396 -3.37754508 -0.24472395 
H 1.18658979 -2.42993861 -1.75082540 
H -0.73389031 -1.64420975 0.56067756 
H -2.11889097 1.73392052 2.67330462 
H -0.29311997 2.53052373 1.56677707 
H -2.34407286 0.23022264 3.59510464 
H 0.41898174 -0.93036645 3.99846342 
H 0.79981459 -1.40897732 2.34356178 
H -0.80733455 -1.75081882 3.01758397 
O 1.14611877 0.18629205 -2.56342307 
O 0.90763303 1.38458294 -1.83398802 
O -0.10126508 -0.47467162 -2.54445654 
Vibrational frequencies (in cm-1) 
-914.4  17.1  26.8  54.4  67.1  94.9 131.3 162.3 172.3 201.3 233.8 272.1 301.6 329.1 
343.5 375.4 402.4 443.5 455.4 536.2 554.0 570.6 598.4 621.7 644.2 681.3 715.1 723.7 
826.2 870.6 910.7 945.9 970.6 984.2 993.7 996.8 1011.7 1017.8 1051.1 1062.7 1072.3 
1078.0 1095.4 1096.1 1125.5 1128.5 1182.5 1197.8 1247.8 1257.0 1264.5 1279.0 1279.2 
1285.3 1287.2 1291.7 1318.0 1335.9 1342.1 1386.3 1390.2 1391.8 1395.5 1547.0 1832.7 
1852.2 2628.7 2666.7 2669.0 2672.6 2675.9 2677.8 2708.7 2724.4 2736.2 2748.9 2776.9 
2777.8 2780.9 2805.9 4663.3  
 
 
name= TS242 
energy (in kcal/mol)= 56.748013 
ZPE (in kcal/mol)= 142.557 
G (in kcal/mol)= 116.649 
Geometry 
C -1.80056624 2.07971396 0.29735599 
C -0.73095676 1.20087929 -0.32029305 
C 0.44171413 2.00844630 -0.98114113 
C 1.74753768 1.30546386 -0.62638069 
C 1.45546032 0.38424100 0.57696486 
C 2.23805051 -0.85363363 0.51876887 
C -0.08953388 0.08515446 0.51701839 
C -0.57084451 -0.17223625 1.91024066 
C -0.72334894 0.96848080 2.86341782 
C -0.77078058 -1.42719856 2.33245077 
H -2.29439749 2.68555613 -0.47927461 
H -1.39272212 2.76862048 1.04269471 
H -2.58541349 1.47660612 0.77278299 
H 0.43141363 3.08867771 -0.76336088 
H 2.55985819 2.01033567 -0.39468207 
H 2.10181686 0.71552329 -1.49550762 
H 1.67050343 0.95446528 1.51448034 
H 2.54113218 -1.89963094 1.13250755 
H 2.71604407 -1.14953105 -0.38117479 
H -0.21324335 -0.85579895 -0.09075604 
H -1.77783200 1.27867098 2.92712194 
H -0.13250118 1.84575005 2.57207037 
H -0.41668179 0.69901625 3.88340650 
H -1.06754939 -1.67915176 3.33580129 
H 2.02212276 -1.38051710 1.67232801 
H -0.68585605 -2.29343917 1.70077788 
523 
 
O -0.45266127 0.64730512 -2.51030115 
O 0.16731172 1.91793113 -2.37462785 
O -1.39645750 0.60357779 -1.45181733 
Vibrational frequencies (in cm-1) 
-1404.6   9.7  48.8  65.8 117.1 158.6 175.6 208.3 231.0 251.4 260.7 282.4 312.8 367.5 
409.7 444.8 472.3 499.4 516.6 574.4 585.9 613.7 651.2 686.0 713.1 721.7 825.5 860.8 
921.5 932.6 965.1 986.5 992.9 1023.2 1038.0 1044.8 1053.6 1068.5 1081.1 1095.8 1130.8 
1147.6 1158.0 1172.3 1200.6 1210.7 1248.3 1251.8 1271.5 1275.3 1279.5 1284.8 1291.6 
1299.5 1314.4 1315.1 1323.3 1354.2 1363.2 1374.0 1393.4 1401.2 1410.0 1431.0 1839.2 
1893.2 2663.8 2666.1 2667.8 2673.1 2674.3 2678.9 2692.9 2707.5 2727.8 2751.4 2777.5 
2778.9 2786.0 2796.0 3774.6  
 
 
name= TS243 
energy (in kcal/mol)= 62.060769 
ZPE (in kcal/mol)= 137.752 
G (in kcal/mol)= 109.599 
Geometry 
C -2.13275730 -1.81945233 -1.86625841 
C -0.77254387 -1.52254986 -1.38188219 
C 0.57055887 1.95707283 -0.67415116 
C -0.32749393 1.44054886 0.37851120 
C 1.16913989 -0.01276432 1.26622303 
C 0.97478821 -1.22014644 0.41745139 
C -0.44696249 -1.36659434 -0.01784304 
C 0.75103247 0.02943823 2.65541852 
C 1.34752493 1.12771223 3.47597987 
C -0.10099721 -0.85621286 3.19901759 
H -2.13544970 -2.78058976 -2.41657294 
H -2.43884424 -1.07623162 -2.63031467 
H -2.89255684 -1.86327745 -1.08235996 
H 0.22203279 1.93323816 -1.71669140 
H -1.40330084 1.57325546 0.16070555 
H -0.17529330 1.87098114 1.36583341 
H 1.98729604 0.67014915 0.97588676 
H 1.28164557 -2.12951877 0.99530526 
H 1.66157417 -1.19500409 -0.46153504 
H -1.14375587 -1.75411907 0.70930892 
H 2.35888150 0.85983484 3.82137369 
H 0.75712080 1.35569950 4.37437669 
H 1.44576733 2.07279413 2.91812766 
H -0.67928201 0.21971066 0.19127149 
H -0.41116102 -0.81947830 4.23540344 
H -0.54749523 -1.68126924 2.65697237 
O -0.14721230 -1.35875962 -3.49730209 
O 1.67263053 2.38311474 -0.40767338 
O 0.20000425 -1.31832681 -2.24870555 
Vibrational frequencies (in cm-1) 
-1123.4  24.2  42.5  55.0  65.2  86.7  91.2  92.2 112.7 167.1 175.8 188.7 234.5 281.6 
289.6 314.2 323.3 441.1 473.4 502.1 512.2 543.4 576.3 588.4 622.2 675.3 722.5 830.3 
875.5 926.0 970.0 989.3 1003.7 1005.6 1031.9 1036.6 1055.3 1059.0 1062.3 1071.2 1106.2 
1120.2 1143.2 1177.9 1215.2 1232.2 1234.0 1257.1 1266.3 1269.3 1273.7 1276.8 1287.0 
1291.7 1302.3 1315.6 1321.3 1338.7 1383.0 1389.2 1389.7 1434.9 1536.0 1609.0 1796.9 
1819.5 2627.1 2640.0 2641.2 2648.0 2656.6 2657.7 2666.5 2684.4 2695.0 2713.0 2741.1 
2761.8 2771.2 2774.8 2776.1  
 
 
name= TS244 
energy (in kcal/mol)= 58.387513 
ZPE (in kcal/mol)= 141.889 
G (in kcal/mol)= 118.167 
Geometry 
C -2.52553071 0.48690164 0.69661767 
C -1.20246695 0.07727259 0.07225112 
C -0.26592688 1.28860569 -0.29781519 
524 
 
C 0.99110399 1.29078918 0.49914230 
C 1.46418155 0.00559158 1.03658239 
C 0.96927354 -1.18787819 0.15112282 
C -0.42896075 -1.00423650 0.83327546 
C 0.34187620 -0.42634705 2.09004119 
C -0.25748280 0.66899973 2.94218738 
C 0.80915397 -1.56507291 2.99724818 
H -3.09358688 1.14426708 0.02098514 
H -2.38568098 1.02830836 1.63902645 
H -3.15808855 -0.38480872 0.90601107 
H -0.79999379 2.26206033 -0.22906662 
H 2.02934386 2.19534268 -0.13309641 
H 2.07103000 1.62039583 -0.71589478 
H 2.48994939 -0.02122241 1.39684545 
H 1.44084114 -2.14718560 0.37425777 
H 1.02814959 -1.04609118 -0.92467266 
H -1.01914263 -1.90532428 1.00060901 
H 0.46692680 1.00720627 3.69749537 
H -1.15122727 0.32291502 3.47294946 
H -0.51542042 1.56997599 2.36954835 
H 1.26285614 -1.18750840 3.92027010 
H 1.55829277 -2.20494857 2.51761824 
H -0.03203217 -2.20784008 3.28303075 
O -0.50402735 -0.15476508 -2.07157138 
O -0.03056267 1.14844764 -1.70192883 
O -1.59124910 -0.41259464 -1.22430513 
Vibrational frequencies (in cm-1) 
-1026.9  58.4  95.4 104.3 169.5 185.5 203.5 230.6 246.2 272.4 299.2 351.0 358.3 397.7 
420.5 446.3 499.0 519.3 563.0 590.3 604.6 627.9 682.3 719.7 754.5 803.3 849.6 881.2 
890.6 922.4 949.1 966.5 972.8 1000.3 1006.5 1011.4 1018.5 1037.4 1053.9 1073.4 1082.2 
1115.8 1121.1 1128.7 1151.6 1172.7 1187.6 1225.6 1232.4 1241.5 1253.4 1269.0 1277.2 
1282.1 1286.7 1288.7 1290.8 1295.8 1301.1 1306.1 1319.6 1347.7 1391.3 1396.3 1409.4 
1416.2 2661.6 2667.9 2672.7 2673.1 2677.0 2681.1 2684.0 2688.3 2747.2 2759.8 2769.5 
2777.5 2780.7 2781.4 4604.2  
 
 
name= TS245 
energy (in kcal/mol)= 60.989904 
ZPE (in kcal/mol)= 139.357 
G (in kcal/mol)= 110.025 
Geometry 
C -1.06418602 -0.85775570 -1.81480092 
C -0.41818259 -0.30656851 -0.61359530 
C -0.07022452 1.05433607 -0.49436502 
C 0.80006228 1.48631830 0.69252905 
C 0.99769790 0.31185389 1.65228208 
C 1.45077512 -0.91787729 0.80019744 
C -0.07977586 -1.18104587 0.53882518 
C -0.36896319 -0.43805410 1.91257345 
C -1.64051779 0.37365084 2.05531181 
C -0.27470208 -1.39992809 3.09236439 
H -1.04639626 -0.13687250 -2.65620876 
H -2.11330824 -1.13650411 -1.63835099 
H -0.54944122 -1.76672509 -2.16763679 
H -1.28193182 1.49013439 -0.41041480 
H 0.36848689 2.36305638 1.20459484 
H 1.77524449 1.83516851 0.29044730 
H 1.58945427 0.55680083 2.53336289 
H 1.95414284 -1.70574710 1.35929747 
H 2.05056512 -0.69234967 -0.08451968 
H -0.41247497 -2.21501240 0.47077898 
H -1.60507653 0.98812565 2.96626424 
H -2.51600537 -0.28527844 2.13942538 
H -1.83778376 1.05713458 1.22449686 
H -0.29422026 -0.85954577 4.04633422 
525 
 
H 0.64696140 -1.99241088 3.08020099 
H -1.11134268 -2.10858883 3.09511167 
O 2.06028454 1.24966709 -2.68491027 
O -0.19920834 1.89762020 -1.49582479 
O 2.24077425 0.13830819 -2.54000660 
Vibrational frequencies (in cm-1) 
-1426.3  10.2  21.2  36.0  42.5  61.6  86.9 102.5 118.4 131.4 171.3 189.2 267.6 274.8 
303.5 369.1 385.7 400.5 446.3 450.4 520.9 547.3 597.1 682.3 712.5 784.8 831.8 876.4 
918.9 944.1 967.3 988.8 1000.2 1012.4 1015.9 1037.3 1055.3 1071.1 1083.2 1115.1 1119.3 
1169.5 1176.4 1179.9 1218.0 1242.2 1261.1 1267.4 1269.6 1278.2 1286.1 1291.4 1297.4 
1300.5 1306.1 1310.5 1345.3 1372.8 1378.8 1390.3 1405.2 1409.5 1419.5 1592.3 1636.3 
2248.5 2648.5 2651.9 2662.2 2662.8 2671.6 2674.0 2678.6 2688.6 2745.6 2749.5 2755.7 
2764.0 2768.3 2770.5 2782.3  
 
 
name= TS246 
energy (in kcal/mol)= 59.926652 
ZPE (in kcal/mol)= 140.486 
G (in kcal/mol)= 115.494 
Geometry 
C -1.96318822 -0.62798320 -0.92618490 
C -0.49470936 -0.35445694 -0.94039053 
C -0.04429758 0.92078839 -1.88388323 
C 2.66907411 0.58758683 1.07945750 
C 1.65324219 0.32523966 1.95051791 
C 1.68507130 -0.80660920 -0.04369478 
C 0.23815308 -0.60355951 0.37898547 
C 0.20896865 0.47258338 1.49887129 
C -0.11869826 1.88318959 1.03543204 
C -0.76364241 0.07038953 2.60687903 
H -2.47595255 -0.08880497 -0.12453080 
H -2.19781375 -1.69377315 -0.85307988 
H -2.40498670 -0.25835451 -1.87895991 
H 0.80719278 1.47963181 -1.46799912 
H 2.60999944 1.34681268 0.29319749 
H 3.70178373 0.33487671 1.29096503 
H 1.82308204 -0.15540024 2.91684416 
H 2.18953602 -1.72080638 0.24663656 
H 2.06284106 -0.32864327 -0.96104172 
H -0.16838633 -1.56175892 0.79839890 
H -0.26929379 2.57164213 1.87379745 
H -1.05089208 1.89347925 0.43476121 
H 0.64652765 2.32021059 0.38258470 
H -0.74209720 0.77625255 3.44600640 
H -0.56995930 -0.92864897 3.00992207 
H -1.79833562 0.06633641 2.22657873 
O 0.65596310 -0.20730633 -2.71651792 
O -0.95234009 1.52569058 -2.45805274 
O 0.23443501 -1.24824428 -1.82186047 
Vibrational frequencies (in cm-1) 
-452.6  36.2 102.0 109.9 118.1 175.0 180.4 187.5 203.2 214.0 235.7 254.5 284.0 309.0 
330.6 379.4 404.5 455.4 464.6 498.5 534.8 567.3 611.9 680.8 775.2 784.5 826.1 847.8 
868.4 937.7 968.6 990.6 1001.0 1005.7 1013.9 1022.9 1035.6 1047.6 1064.6 1088.5 1123.8 
1146.6 1152.8 1187.7 1199.6 1207.0 1232.6 1254.6 1270.2 1272.9 1275.7 1276.5 1285.5 
1291.3 1292.7 1302.8 1326.8 1332.9 1337.9 1350.3 1394.2 1403.4 1408.3 1656.7 1681.0 
2582.7 2605.0 2633.3 2642.3 2661.3 2662.2 2669.7 2674.6 2678.6 2690.4 2694.5 2716.0 
2753.1 2771.7 2776.3 2779.1  
 
 
name= TS247 
energy (in kcal/mol)= 60.35022 
ZPE (in kcal/mol)= 140.553 
G (in kcal/mol)= 116.276 
Geometry 
C 2.34159394 -3.42850642 -2.39468244 
526 
 
C 2.69188582 -2.32219686 -1.42601551 
C 2.09201369 -0.91045591 -1.77350965 
C 1.45939031 -0.32697721 -0.50165234 
C 1.71673860 -1.32613198 0.62659410 
C 2.07663993 -0.85632506 1.92967684 
C 2.38360186 -2.58035646 0.02890852 
C 0.96439914 -2.67832872 0.54536512 
C -0.22893293 -2.82226528 -0.36250405 
C 0.78100924 -3.44710122 1.83398982 
H 2.65897773 -3.17907201 -3.41669074 
H 1.26769200 -3.64284912 -2.41364139 
H 2.85367772 -4.36176485 -2.11878852 
H 1.42676497 -0.91765492 -2.65090495 
H 0.38086320 -0.13738505 -0.62973118 
H 1.91020243 0.65597423 -0.26765224 
H 3.63473698 -0.73693263 2.05120194 
H 1.62580960 -0.01427893 2.38975349 
H 3.50888540 -0.05140216 1.63262219 
H 3.16869621 -3.11144930 0.57044587 
H -1.12670211 -2.39710858 0.10888996 
H -0.43836041 -3.88147938 -0.56667347 
H -0.10731758 -2.32083553 -1.32835333 
H 1.56661510 -3.20037690 2.56884994 
H 0.81057352 -4.52794533 1.65976858 
H -0.17405424 -3.20295010 2.31405217 
O 4.24792361 -1.04174822 -2.42304929 
O 3.23168072 -0.10452611 -2.07852949 
O 4.11179084 -2.08397729 -1.48027512 
Vibrational frequencies (in cm-1) 
-987.9  71.6 107.7 123.9 132.5 154.8 173.8 194.2 196.6 248.7 255.4 275.0 310.8 339.2 
377.6 391.1 425.7 447.8 494.1 527.1 574.2 614.3 626.3 654.9 722.2 746.7 773.3 815.5 
861.5 877.7 945.3 962.2 982.1 995.5 1010.1 1012.6 1019.1 1024.3 1050.4 1059.8 1094.6 
1107.3 1139.0 1140.3 1144.3 1159.6 1177.6 1209.9 1237.0 1257.9 1274.0 1279.5 1283.6 
1285.4 1289.4 1294.0 1301.0 1307.3 1325.2 1334.3 1337.7 1369.0 1395.2 1403.9 1405.5 
1499.0 2659.1 2665.9 2671.5 2672.6 2674.8 2676.9 2683.3 2696.7 2733.9 2747.3 2756.4 
2778.2 2780.7 2781.9 4712.2  
 
 
name= TS248 
energy (in kcal/mol)= 56.974116 
ZPE (in kcal/mol)= 143.934 
G (in kcal/mol)= 120.028 
Geometry 
C -2.26602302 0.31907306 0.19648923 
C -0.79137432 0.52565623 0.47450535 
C -0.52027452 1.35999088 1.75053373 
C 0.66915935 0.90470734 2.62349590 
C 1.19266370 -0.46654649 2.19887544 
C 1.51920788 -0.42124858 0.67984167 
C 0.01800110 -0.75093226 0.42173019 
C -0.04117310 -1.40475832 1.86267156 
C 0.23398990 2.64401826 -0.00383443 
C 0.24356386 -2.83115025 1.86195638 
H -2.42680407 -0.08756863 -0.81443473 
H -2.84628280 1.24569411 0.28236702 
H -2.69733502 -0.41135389 0.89518397 
H -1.43609320 1.47613018 2.37060533 
H 0.36984856 0.88969633 3.68584167 
H 1.47952927 1.65829116 2.55485126 
H 1.95166695 -0.88138787 2.85687000 
H 2.19402299 -1.21479987 0.34665451 
H 1.89174131 0.51860864 0.27646680 
H -0.20193540 -1.39149286 -0.43364503 
H -0.95036133 -1.15093450 2.42955460 
H 1.32281657 2.53075851 -0.01097082 
527 
 
H -0.12337678 3.53346705 -0.53362905 
H -0.19515683 -3.24138788 2.98273836 
H 0.19818527 -3.90534723 2.48559216 
H 0.76500851 -3.25568690 1.03510671 
O 0.37022533 0.94296949 -1.53294363 
O -0.29409686 2.69058038 1.28838837 
O -0.43756596 1.46885418 -0.69702346 
Vibrational frequencies (in cm-1) 
-1459.6  31.1  76.0 143.1 150.0 157.3 205.3 238.6 269.1 275.6 331.3 374.9 400.9 433.0 
461.2 491.0 540.4 585.4 599.2 637.8 647.7 666.3 781.8 810.0 843.7 871.7 896.5 924.9 
940.9 946.6 979.6 990.2 1009.0 1013.4 1044.8 1052.4 1066.1 1088.2 1100.7 1114.6 1127.5 
1151.7 1152.4 1173.4 1175.5 1187.2 1194.3 1223.9 1224.9 1253.4 1263.2 1270.7 1280.7 
1283.4 1286.6 1297.7 1317.5 1320.4 1336.5 1343.7 1366.5 1371.8 1376.2 1394.4 1414.4 
1943.3 2646.6 2662.0 2663.8 2673.2 2688.3 2694.0 2703.7 2716.8 2744.6 2751.0 2760.4 
2770.9 2776.1 2780.9 3728.9  
 
 
name= TS249 
energy (in kcal/mol)= 58.755565 
ZPE (in kcal/mol)= 142.208 
G (in kcal/mol)= 118.965 
Geometry 
C -1.67644633 -0.15561066 -1.45640310 
C -0.24861868 -0.29447010 -0.95051642 
C 0.51036764 1.08795327 -0.75664936 
C 1.31171766 1.14330290 0.47918232 
C 1.13261854 0.10615345 1.49718350 
C 1.39151193 -1.21829046 0.68385040 
C -0.12140385 -1.17282965 0.30020077 
C -0.37969609 -0.35826929 1.62994448 
C -1.44135302 0.72183616 1.67275119 
C -0.59698211 -1.29318621 2.81597445 
H -1.72730870 0.51852783 -2.32223327 
H -2.35998575 0.21481594 -0.68807173 
H -2.06204678 -1.12889601 -1.79446949 
H -0.15974437 1.95260776 -0.92922202 
H 0.73595760 2.46060917 1.24515868 
H 1.52563491 2.52620195 1.01247023 
H 1.68469623 0.23165407 2.42721740 
H 1.68205232 -2.06761190 1.30274708 
H 2.11069954 -1.14222214 -0.13706190 
H -0.64089895 -2.12645832 0.20891576 
H -2.44770804 0.28187461 1.62838362 
H -1.37315224 1.44368079 0.85626088 
H -1.38213051 1.28685360 2.61244739 
H -0.54245952 -0.74860559 3.76545281 
H 0.15012612 -2.09370794 2.86200794 
H -1.58097156 -1.77436237 2.76426320 
O 1.68902061 -0.21768611 -2.15204128 
O 1.36406032 1.12797072 -1.91099581 
O 0.44727098 -0.91528707 -2.03774094 
Vibrational frequencies (in cm-1) 
-1163.8  97.5 106.2 143.5 166.6 176.3 210.4 220.5 265.1 272.3 317.9 344.6 384.5 398.3 
425.7 452.9 490.2 524.9 583.9 608.6 643.2 652.7 687.6 710.0 738.8 805.9 854.5 880.5 
897.1 924.4 940.6 961.6 978.1 997.6 1003.9 1009.2 1014.7 1024.7 1050.0 1075.4 1080.2 
1118.0 1128.2 1151.5 1167.9 1176.4 1183.0 1230.4 1238.0 1243.4 1257.7 1264.9 1281.5 
1283.1 1287.9 1292.6 1294.7 1298.5 1304.6 1311.9 1314.8 1372.2 1387.0 1396.7 1405.9 
1414.2 2668.9 2671.2 2673.4 2676.9 2679.2 2680.0 2682.0 2690.1 2749.0 2757.6 2761.7 
2780.1 2781.9 2782.9 4514.9  
 
 
name= TS250 
energy (in kcal/mol)= 58.73621 
ZPE (in kcal/mol)= 142.349 
G (in kcal/mol)= 119.26 
528 
 
Geometry 
C -1.40976064 -1.08344946 -1.30905834 
C -0.12497653 -0.58932305 -0.66855936 
C 0.13006900 0.96864019 -0.86487720 
C 0.53659828 1.68012326 0.36315993 
C 0.54630932 0.94290637 1.62815598 
C 1.39837677 -0.33555398 1.27410191 
C 0.06055844 -0.99062054 0.79895072 
C -0.70435082 -0.02141784 1.78374457 
C -2.06206063 0.53351861 1.40544334 
C -0.79897955 -0.62405829 3.18192140 
H -1.43029021 -0.84392413 -2.38147002 
H -2.30824427 -0.66422121 -0.85039296 
H -1.48338378 -2.17766946 -1.23064040 
H -0.68857299 1.42987496 -1.44414486 
H -0.67608776 2.74639656 0.59905323 
H 0.05559170 3.09797785 0.45187426 
H 0.83820255 1.50290387 2.51574227 
H 1.86424462 -0.81080710 2.13659891 
H 2.16784495 -0.19771580 0.50430236 
H -0.06617234 -2.05833811 0.97568446 
H -2.39363359 1.28365323 2.13549211 
H -2.82045213 -0.26225667 1.39908049 
H -2.08553548 1.00553301 0.42020486 
H 0.15737827 -1.03308376 3.52772750 
H -1.52853779 -1.44225169 3.21089256 
H -1.11150837 0.12634050 3.91701166 
O 1.30000027 -0.23040557 -2.37229587 
O 1.31945034 0.99960026 -1.68348539 
O 0.96970062 -1.18991821 -1.37349542 
Vibrational frequencies (in cm-1) 
-1120.5  97.5 118.3 166.0 176.1 182.9 205.6 230.3 272.5 285.0 314.9 346.8 378.9 403.2 
425.3 441.0 487.6 534.7 586.3 603.2 634.0 649.7 676.9 711.1 742.2 805.9 856.5 863.7 
890.8 933.8 957.4 961.8 986.5 997.5 1006.2 1010.8 1015.8 1049.8 1055.5 1078.4 1081.6 
1118.2 1129.0 1153.7 1165.9 1169.4 1181.4 1224.4 1228.0 1244.9 1257.8 1273.8 1281.9 
1285.1 1288.9 1292.7 1298.1 1302.1 1307.6 1314.0 1315.1 1371.1 1384.1 1397.0 1404.9 
1412.3 2669.8 2670.9 2672.9 2675.6 2677.4 2679.0 2679.8 2689.8 2748.7 2756.4 2758.4 
2779.4 2782.0 2783.2 4527.6  
 
 
name= TS251 
energy (in kcal/mol)= 61.268724 
ZPE (in kcal/mol)= 139.991 
G (in kcal/mol)= 114.273 
Geometry 
C -1.48099831 -0.30598364 -1.47814615 
C -0.48271898 -1.35722000 -1.14479225 
C -0.57946279 2.61101343 -1.52814183 
C 0.05064096 1.53989653 -0.91018024 
C 0.05323188 1.31771694 0.55466722 
C 1.40556324 -1.37425867 0.50920968 
C -0.10314197 -1.26773608 0.33439063 
C -0.72922670 0.03457534 0.82675758 
C -0.47246696 2.51209530 1.35744124 
C -1.45810361 -0.09898904 2.12373894 
H -1.26311889 0.28529356 -2.37096006 
H -1.68166513 0.25531944 -0.20704762 
H -2.52814487 -0.60148153 -1.48442453 
H -1.08766044 3.42308079 -1.02681000 
H 0.75196621 0.95054152 -1.50624114 
H 1.94781855 -0.62542058 -0.08289513 
H 1.11889532 1.13279048 0.88519015 
H 1.76488639 -2.35689675 0.16401768 
H 1.70134131 -1.26152584 1.55754847 
H -0.57587531 -2.14113379 0.85351689 
529 
 
H -0.34646593 2.35854918 2.43527548 
H -1.53498907 2.69984631 1.17081319 
H 0.07829356 3.42672567 1.10250605 
H -0.75606071 -0.14307477 2.97175946 
H -2.06658095 -1.01297484 2.17298572 
H -2.13941704 0.74094347 2.31804647 
O -0.16650104 1.84025572 -3.56247109 
O -0.66845857 2.75557349 -2.84155094 
O -0.04888571 -2.17441647 -1.90590663 
Vibrational frequencies (in cm-1) 
-1687.6  40.2  52.0  77.3 121.2 150.6 158.2 179.4 191.5 224.3 235.6 250.5 264.6 270.6 
333.3 356.9 399.4 413.7 475.9 500.7 536.6 556.6 626.2 654.8 732.2 745.9 812.9 873.2 
883.7 923.9 951.5 971.9 999.3 1024.2 1034.3 1064.1 1072.4 1080.0 1104.2 1152.6 1160.4 
1181.9 1197.6 1217.2 1228.6 1239.3 1248.4 1255.5 1271.3 1284.5 1291.0 1297.0 1298.0 
1306.6 1308.0 1312.5 1322.4 1338.9 1384.5 1391.7 1397.3 1400.7 1419.1 1562.7 1725.9 
1899.7 2625.4 2650.9 2658.6 2661.7 2667.5 2672.4 2676.2 2681.8 2696.2 2708.2 2716.7 
2741.2 2775.0 2776.5 2780.0  
 
 
name= TS252 
energy (in kcal/mol)= 58.546129 
ZPE (in kcal/mol)= 142.787 
G (in kcal/mol)= 118.733 
Geometry 
C -2.02678828 -0.36941029 -0.56681347 
C -0.49520104 -0.35103598 -0.63650974 
C 0.04735853 1.10283531 -0.33701208 
C 1.26826847 1.24986656 0.59122775 
C 1.40396856 0.08858572 1.57555384 
C 1.44423954 -1.25329373 0.61600292 
C 0.12471319 -1.45432151 0.09759096 
C 0.34021793 0.00789300 2.55227789 
C -0.46588816 1.18022237 2.94266746 
C -0.12684838 -1.29543844 2.95333284 
H -2.38502454 -0.15802004 0.44250800 
H -2.41621428 -1.35053687 -0.86462935 
H -2.45934461 0.36826767 -1.25588283 
H -0.77389776 1.77483256 -0.01702934 
H 1.23299279 2.22456562 1.10858422 
H 2.17837229 1.30228156 -0.04791463 
H 2.40994900 0.07184335 2.05752462 
H 1.84880209 -2.10013410 1.18984873 
H 2.19838710 -0.98692809 -0.15291315 
H -0.33540437 -2.42009057 0.07891153 
H -1.05976317 1.00497205 3.85164494 
H -1.18677398 1.44526217 2.14511442 
H 0.14990232 2.07473794 3.11961419 
H -0.78737172 -1.34871999 3.82037468 
H 0.62512084 -2.09122217 3.03319330 
H -0.73910893 -1.64170696 2.00935696 
O 0.78903865 0.43274895 -2.34826391 
O 0.40524304 1.60123415 -1.62294172 
O -0.22221873 -0.49402574 -2.06168231 
Vibrational frequencies (in cm-1) 
-392.7  37.7  87.3 120.1 144.9 170.2 200.6 234.0 278.2 311.4 331.9 345.6 377.6 394.0 
432.1 461.9 482.8 498.3 508.8 557.2 644.0 685.9 708.6 757.4 811.2 846.4 872.1 910.4 
933.1 943.9 980.9 991.4 1001.5 1013.1 1023.6 1037.0 1046.2 1094.6 1110.7 1118.1 1143.3 
1155.4 1162.2 1183.4 1199.3 1236.4 1239.8 1251.4 1252.9 1257.9 1268.4 1286.2 1293.9 
1298.1 1316.2 1320.9 1328.5 1359.6 1365.7 1371.3 1387.0 1393.5 1442.9 1463.6 1499.2 
2308.1 2642.6 2649.8 2655.5 2669.1 2673.8 2678.6 2682.5 2685.8 2687.9 2735.9 2737.7 
2755.5 2768.3 2782.0 2786.8  
 
 
name= TS253 
energy (in kcal/mol)= 63.363524 
530 
 
ZPE (in kcal/mol)= 138.302 
G (in kcal/mol)= 108.141 
Geometry 
C -2.96292342 -0.69397988 0.57052631 
C -0.91151592 0.31218819 0.07455263 
C -0.12972180 1.37695114 -0.23629962 
C 1.29922594 1.03852405 0.11279012 
C 1.20652662 -0.38391187 0.62990564 
C 2.42455657 -1.16368515 0.90582721 
C -0.10529965 -0.79998094 0.62672651 
C -0.22936948 -0.48684116 2.62463854 
C -0.04105853 0.90046418 3.07890177 
C 0.49222697 -1.53817744 3.36973116 
H -3.99861133 -0.34433336 0.49385168 
H -2.64539482 -0.74789190 1.62081475 
H -2.83486444 -1.65806369 0.07176135 
H -0.41572516 2.32262336 -0.63528623 
H 1.71318111 1.73251618 0.86650754 
H 1.96418464 1.09967010 -0.76958308 
H 2.20775138 -2.20778826 1.17303473 
H 3.08720848 -1.19131026 0.02477101 
H 3.01086472 -0.72847578 1.73012482 
H -0.48155181 -1.80727374 0.69661209 
H 0.96249169 1.15707869 3.43457026 
H -0.74245540 1.09094640 3.90993686 
H -0.31326691 1.62383461 2.29134118 
H 0.48558108 -2.49672335 2.83384175 
H -0.03945332 -1.71272175 4.32143293 
H 1.53212869 -1.30373408 3.62653851 
O 0.26885518 1.01647946 -2.76311316 
O 0.09066643 0.02817260 -3.29316776 
O -2.24181707 0.31374477 -0.13719187 
Vibrational frequencies (in cm-1) 
-383.5  19.1  25.8  54.6  61.5  69.5  77.0  92.7 103.2 110.2 124.5 150.4 158.0 178.1 
203.7 215.1 241.0 270.6 332.1 353.4 406.8 456.7 507.0 566.7 633.4 660.6 839.2 897.5 
926.4 944.4 952.4 966.2 985.0 999.1 1016.7 1041.3 1050.3 1075.4 1106.8 1116.2 1124.0 
1154.6 1168.1 1219.7 1243.0 1246.1 1255.6 1269.9 1274.3 1275.2 1288.3 1289.7 1291.1 
1295.2 1300.2 1341.4 1353.4 1366.4 1368.7 1380.8 1390.5 1446.2 1588.3 1705.3 1772.7 
2639.5 2655.0 2662.0 2662.1 2663.9 2666.7 2669.8 2671.5 2673.9 2744.1 2744.8 2769.8 
2771.3 2773.7 2777.3 2801.9  
 
 
name= TS254 
energy (in kcal/mol)= 61.251718 
ZPE (in kcal/mol)= 140.443 
G (in kcal/mol)= 115.774 
Geometry 
C -3.18522751 0.52292831 2.64958267 
C -2.30747728 0.15000173 1.47794854 
C -1.58991291 1.35878963 0.77861901 
C -0.11720214 0.97471260 0.54556785 
C 0.07913545 -0.40580310 1.16109959 
C 1.01651002 -1.30273215 0.41517959 
C -1.23429834 -0.88248046 1.75306222 
C -0.08076328 -0.51262772 2.69567064 
C -0.21834223 0.70430626 3.46448232 
C 0.59821160 -1.66765914 3.40353934 
H -4.02622257 1.15310398 2.33213166 
H -2.61747832 1.07909731 3.41118089 
H -3.60512444 -0.36745515 3.13320543 
H -1.72485667 2.31408616 1.30940834 
H 0.56341340 1.71799722 0.98944048 
H 0.10120222 0.95814295 -0.54062165 
H 2.03589964 -0.89555491 0.40369081 
H 1.07184302 -2.31097603 0.84460609 
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H 0.69456694 -1.42411439 -0.63083551 
H -1.56335472 -1.91780325 1.70519154 
H -0.41918206 0.68806895 4.50812366 
H 0.96657321 1.66649826 3.19719546 
H 1.36412691 1.14740629 3.68529260 
H 0.18452206 -1.80500986 4.41085284 
H 1.67564791 -1.49427903 3.50083823 
H 0.46962719 -2.62300108 2.88064961 
O -3.43247580 0.73045981 -0.37355359 
O -2.20904823 1.45415786 -0.50490238 
O -3.11559139 -0.39363607 0.41852471 
Vibrational frequencies (in cm-1) 
-1026.0  52.5 107.2 110.3 125.4 138.0 156.7 177.3 187.3 244.7 254.5 265.3 306.8 340.0 
377.6 389.3 419.8 448.2 463.4 543.8 583.0 607.8 648.2 673.8 713.5 725.4 801.4 848.6 
864.3 877.8 949.5 959.3 986.2 987.1 1000.6 1004.5 1024.6 1042.6 1064.8 1080.7 1097.5 
1110.5 1131.8 1139.1 1158.5 1167.5 1182.9 1209.1 1245.3 1255.2 1279.5 1283.1 1285.2 
1287.9 1290.7 1292.3 1298.6 1303.0 1308.5 1326.0 1331.8 1362.7 1393.0 1396.6 1411.0 
1494.9 2666.0 2666.3 2670.6 2671.6 2676.9 2678.5 2679.2 2700.4 2725.2 2746.8 2762.2 
2779.0 2780.2 2780.5 4663.8  
 
 
name= TS255 
energy (in kcal/mol)= 59.430129 
ZPE (in kcal/mol)= 142.746 
G (in kcal/mol)= 117.397 
Geometry 
C -2.30007407 -0.37165793 -1.64496116 
C -0.90441809 -0.48034335 -1.38854012 
C 1.27170941 1.17102115 0.01092516 
C 1.87626375 -0.17401153 0.41574805 
C 1.99417340 -0.30800062 1.90369145 
C 1.13274449 -1.39520755 -0.19656249 
C -0.32773847 -1.22692907 -0.42233187 
C 1.06272794 -0.09479393 2.84228725 
C -0.33873051 0.34990289 2.59948275 
C 1.39333616 -0.29726843 4.29071016 
H -2.64528559 0.37103463 -2.34325855 
H -3.43979255 -0.80658574 -1.43024082 
H -2.82913365 -1.29393382 -0.93395645 
H 0.19179117 1.23736176 0.22382137 
H 1.79131316 2.02184720 0.48851973 
H 2.91689815 -0.19464650 -0.01362378 
H 2.98862906 -0.64092739 2.21084753 
H 1.30473902 -2.26862454 0.46891237 
H 1.62927522 -1.66907990 -1.15239781 
H -0.94409656 -1.78722810 0.26817845 
H -0.71531488 0.00375850 1.62316527 
H -0.41068377 1.44661027 2.60898390 
H -1.03274309 -0.02946437 3.35946393 
H 2.46365567 -0.46334804 4.46559885 
H 0.86105103 -1.17072283 4.69262244 
H 1.09881034 0.57305387 4.89243916 
O 1.13084010 0.33591798 -2.13417707 
O 1.47050317 1.44271491 -1.37391206 
O -0.26185732 0.31366515 -2.31850869 
Vibrational frequencies (in cm-1) 
-1318.7  40.2  75.2  97.4 111.0 122.4 155.4 180.0 185.6 209.2 250.2 291.4 297.8 323.8 
349.7 392.0 412.4 458.3 485.9 544.7 553.3 555.9 658.1 690.5 704.7 763.3 815.6 851.9 
894.0 898.6 919.1 953.1 971.3 993.8 999.1 1020.9 1041.8 1062.4 1097.1 1115.3 1139.7 
1178.7 1188.2 1193.8 1225.5 1266.0 1271.5 1279.5 1284.2 1289.4 1291.7 1295.6 1306.3 
1329.0 1339.2 1339.8 1348.6 1381.2 1389.3 1396.8 1401.6 1429.0 1482.3 1838.2 1880.2 
1934.5 2646.3 2652.5 2659.7 2672.9 2675.8 2677.1 2685.6 2718.9 2732.8 2746.0 2755.5 
2774.6 2778.7 2780.8 3653.1  
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name= TS256 
energy (in kcal/mol)= 63.51701 
ZPE (in kcal/mol)= 138.841 
G (in kcal/mol)= 109.732 
Geometry 
C -1.83055635 -0.13563162 -2.24360025 
C -1.03107938 -0.60485788 -1.08955894 
C -0.43500325 0.41618743 -0.22928505 
C 0.93408539 1.19225751 -0.95780860 
C 0.29622032 -0.72216664 1.08386978 
C 0.12415832 -2.07616409 0.42168906 
C -0.74931306 -1.88263352 -0.78427504 
C -0.67005824 -0.21081317 1.93867928 
C -0.39146660 0.99592111 2.75839085 
C -1.98956400 -0.85652448 2.13459878 
H -2.78088828 0.31732616 -1.93230333 
H -2.04884282 -0.92989810 -2.96684594 
H -1.27327930 0.66464275 -2.78873025 
H -1.06479217 1.20722679 0.16349846 
H 1.47356266 1.63718984 -0.10681074 
H 1.48306313 0.37139561 -1.44772748 
H 1.33530106 -0.37939999 1.15036366 
H -0.30613001 -2.81847949 1.12159709 
H 1.10532151 -2.49561815 0.11220310 
H -1.07430088 -2.74922629 -1.33310456 
H -1.21014890 1.73351352 2.71978668 
H 0.52397795 1.53044384 2.45449051 
H -0.26486024 0.72577501 3.82116047 
H -1.90685979 -1.72126194 2.81686393 
H -2.40789637 -1.25753891 1.19137041 
H -2.74823853 -0.18499346 2.56143516 
O 0.82045393 1.59891324 -4.05877657 
O 0.30382492 1.99456537 -1.71680205 
O 1.15470086 0.51523967 -3.99635415 
Vibrational frequencies (in cm-1) 
-557.0  24.8  34.9  57.1  73.3  84.8  96.1 108.3 119.5 136.2 147.8 153.6 167.2 181.0 
193.5 211.0 250.1 291.4 340.3 376.0 423.5 447.2 507.3 567.3 594.9 691.6 838.2 904.3 
917.3 961.7 996.1 1019.5 1021.6 1028.2 1037.0 1048.5 1073.1 1095.5 1111.3 1115.7 1128.2 
1151.1 1168.6 1206.0 1239.6 1246.2 1249.8 1256.3 1260.0 1262.8 1268.0 1275.4 1283.7 
1307.6 1336.8 1353.4 1365.0 1380.9 1391.6 1402.2 1408.4 1552.2 1587.8 1668.5 1835.6 
2605.3 2617.9 2636.9 2652.5 2655.0 2658.1 2661.7 2664.5 2680.8 2700.1 2726.9 2740.7 
2765.8 2769.5 2769.9 2782.3  
 
 
name= TS257 
energy (in kcal/mol)= 60.144388 
ZPE (in kcal/mol)= 142.275 
G (in kcal/mol)= 119.272 
Geometry 
C -2.19837052 0.16122334 -0.49354833 
C -0.69632093 -0.03741141 -0.54987511 
C 0.10145669 1.29452790 -0.83145025 
C 1.29353157 1.59288215 0.09692228 
C 1.54269479 0.47127355 1.10545622 
C 1.41532577 -0.91348472 0.49169776 
C -0.10324833 -0.83094708 0.60901990 
C 0.19015552 0.10781842 1.86495239 
C -0.75636528 1.23355400 2.21371408 
C 0.45471491 -0.73328029 3.10914337 
H -2.57019862 0.66918081 -1.39404060 
H -2.51502948 0.74033786 0.37976705 
H -2.71435119 -0.80888362 -0.44208619 
H -0.58559257 2.15828323 -0.91222797 
H 1.12866394 2.54968947 0.62789448 
H 2.20615983 1.75615663 -0.51427613 
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H 2.41463229 0.64835509 1.73854367 
H 2.09388774 -1.36350936 -0.67516073 
H 1.75832010 -0.69491860 -1.04487607 
H -0.63248748 -1.76288755 0.81589803 
H -0.98752901 1.89625436 1.37566188 
H -1.70858129 0.84072844 2.59497710 
H -0.32621918 1.86492524 3.00409269 
H 0.89680846 -0.13219692 3.91029795 
H 1.15448050 -1.55737337 2.89864394 
H -0.46826772 -1.18231063 3.49026272 
O -0.16170439 0.11477122 -2.73839304 
O 0.68454130 1.07466779 -2.12318011 
O -0.40447033 -0.83325048 -1.71901850 
Vibrational frequencies (in cm-1) 
-1182.9 103.2 125.1 171.3 173.6 192.4 207.6 234.2 271.8 282.6 323.4 355.0 370.9 412.9 
423.4 452.2 482.3 519.2 536.0 596.1 629.8 657.7 691.0 714.2 752.7 769.0 836.8 861.3 
880.2 935.5 971.8 977.1 1001.5 1010.2 1015.6 1017.9 1026.8 1061.4 1083.3 1101.5 1109.8 
1125.4 1146.9 1152.8 1173.1 1191.6 1215.0 1223.2 1227.0 1234.8 1259.2 1267.5 1279.5 
1280.9 1287.8 1289.3 1297.1 1298.3 1306.6 1315.0 1320.9 1328.9 1375.6 1397.8 1407.3 
1413.3 2653.5 2665.1 2669.0 2673.0 2674.9 2676.7 2683.6 2684.5 2736.8 2749.4 2752.6 
2779.1 2780.7 2782.9 4407.7  
 
 
name= TS258 
energy (in kcal/mol)= 63.164869 
ZPE (in kcal/mol)= 139.255 
G (in kcal/mol)= 113.419 
Geometry 
C -1.64660837 -1.99462439 0.48100413 
C -0.51996966 -1.09171189 0.01235963 
C 0.93592494 1.03491016 -1.81058533 
C 1.95649561 0.52961033 -0.88031772 
C 2.00990712 -0.97223925 -0.73869366 
C 1.27749608 -1.91665153 -1.66217752 
C 0.80920088 -1.76047760 -0.22918267 
C -0.11544679 -0.20716598 1.72476190 
C -0.49655855 0.99872492 1.76590937 
C 0.56262358 -1.15363331 2.59920783 
H -2.48543121 -1.40308225 0.86969801 
H -1.34351754 -2.70549540 1.25229546 
H -2.03109430 -2.56682991 -0.37576400 
H 0.62430474 0.50402479 -2.70266127 
H 1.77777929 0.98694229 0.13531715 
H 2.95536161 0.92759900 -1.18233525 
H 2.99514892 -1.29933610 -0.37445272 
H 1.75447060 -2.84161050 -1.97215866 
H 0.64976041 -1.53639449 -2.46483930 
H 1.00074687 -2.58967663 0.45901804 
H -0.57821295 1.96201678 2.16861199 
H -1.29861256 1.52029338 0.56828130 
H -1.21935649 1.12896818 -0.15544640 
H 1.62113257 -1.27474125 2.30811919 
H 0.10411190 -2.15473306 2.59404836 
H 0.56004912 -0.81030744 3.64849040 
O 0.58281773 2.84447978 -0.60668076 
O 0.31235924 2.15707099 -1.65672255 
O -0.85366571 -0.17859445 -0.79636116 
Vibrational frequencies (in cm-1) 
-1304.8  34.7  78.9  87.0  96.3 130.7 143.0 162.7 191.7 213.7 223.6 238.3 280.1 286.5 
331.7 348.9 395.3 422.7 433.6 441.1 446.8 501.3 533.3 587.4 613.8 707.1 781.8 804.3 
810.2 828.3 857.8 932.2 939.5 968.5 988.9 1006.8 1025.5 1032.0 1049.5 1052.2 1061.6 
1076.7 1084.3 1129.7 1162.7 1171.0 1190.8 1217.9 1221.7 1246.1 1258.3 1276.5 1278.1 
1282.5 1288.2 1298.1 1315.5 1350.0 1378.0 1381.8 1388.4 1394.8 1484.4 1596.9 1607.9 
2066.6 2616.0 2659.8 2662.1 2672.1 2682.4 2699.3 2708.0 2719.5 2742.2 2756.5 2767.9 
2781.7 2784.1 2785.4 4156.7  
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name= TS259 
energy (in kcal/mol)= 65.100482 
ZPE (in kcal/mol)= 137.35 
G (in kcal/mol)= 106.247 
Geometry 
C -2.48053167 0.31640974 -0.36793148 
C -1.01648146 0.06636798 -0.28177545 
C -0.19155825 1.11897316 -0.93267244 
C 2.07946143 1.01668000 0.81033991 
C 1.62061555 -0.21093332 1.40199027 
C 1.00115079 -1.21954364 0.42312704 
C -0.47500400 -0.99013914 0.33102819 
C 1.18327882 -0.25205231 2.75343092 
C 1.37792627 0.92208787 3.62826849 
C 0.54264492 -1.44413554 3.35037814 
H -3.07256831 -0.48899910 0.08808705 
H -2.80891675 0.39950764 -1.41659658 
H -2.76117316 1.25011048 0.14165229 
H -0.09210568 2.07422564 -0.39909992 
H 2.18138505 1.92012902 1.35646427 
H 2.35174560 1.07872272 -0.21676529 
H 2.80880799 -0.48898139 1.55167193 
H 1.22265583 -2.25943168 0.72899007 
H 1.46483117 -1.10349519 -0.58532796 
H -1.09210337 -1.74244922 0.81854318 
H 0.76840451 1.77271777 3.26588760 
H 2.42104528 1.27779389 3.62757428 
H 1.09428941 0.73987632 4.67206668 
H 0.86924647 -1.61769356 4.38627362 
H 0.73253599 -2.37100328 2.79388007 
H -0.55360743 -1.31217734 3.38125089 
O 1.95518962 -0.75205120 -3.24230910 
O 0.32706287 0.94765000 -2.00981477 
O 1.00845982 -1.36558616 -3.12660293 
Vibrational frequencies (in cm-1) 
-635.5  18.8  29.7  32.7  47.3  59.6  75.2  77.2  83.1 100.8 105.3 113.5 123.4 165.8 
198.1 252.3 288.2 319.6 342.5 372.5 384.6 428.9 443.0 485.4 525.5 617.7 657.1 812.9 
887.9 909.4 924.5 953.2 956.2 973.9 976.7 987.7 1027.2 1029.2 1043.7 1074.0 1085.5 
1150.4 1188.0 1224.4 1256.5 1267.2 1270.2 1273.9 1277.1 1279.4 1282.7 1285.0 1322.9 
1335.7 1372.3 1373.9 1385.2 1387.7 1396.4 1401.9 1405.4 1597.9 1613.1 1827.6 1879.2 
2397.1 2644.1 2648.5 2653.7 2657.7 2666.3 2669.7 2672.3 2673.0 2733.1 2746.4 2753.6 
2767.4 2772.0 2777.1 2801.3  
 
 
name= TS260 
energy (in kcal/mol)= 58.637827 
ZPE (in kcal/mol)= 143.842 
G (in kcal/mol)= 119.41 
Geometry 
C -2.46289687 -1.01914734 -1.19548172 
C -1.02830869 -0.64088260 -1.02331101 
C -0.72198735 0.86145514 -0.96095711 
C 0.27420314 1.28967734 0.11792247 
C 0.87628213 0.19255893 1.01613561 
C 1.09446121 -1.13569841 0.26332808 
C -0.04248199 -1.60023626 -0.52635948 
C 0.08579571 -0.04041431 2.33009219 
C 0.20765317 1.18069997 3.25299590 
C -1.38962482 -0.37538246 2.10665288 
H -2.90960499 -0.55656752 -2.08692093 
H -3.06346446 -0.72515653 -0.32375754 
H -2.57405516 -2.11145237 -1.30504117 
H -1.63784310 1.48902373 -0.94964138 
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H -0.19563376 2.06018252 0.76192767 
H 1.11145041 1.81748764 -0.39322154 
H 0.56079726 -0.91163760 2.85081302 
H 1.97914586 -1.04811230 -0.40992946 
H 1.89117417 0.55894756 1.32831190 
H 1.38054023 -1.93704867 0.98243987 
H -0.29453561 2.05955657 2.83568170 
H 1.25407254 1.44842189 3.43251864 
H -0.25041795 0.98061245 4.22828926 
H -1.91076231 -0.51849563 3.05978904 
H -1.50152747 -1.30547458 1.53397481 
H -1.90891827 0.41967117 1.56356012 
O 0.63223814 0.00187099 -2.54596111 
O -0.16700738 1.12724968 -2.25916895 
O -0.17550220 -1.12714353 -2.16200415 
Vibrational frequencies (in cm-1) 
-540.2  58.5  63.1  98.0 120.3 153.6 178.3 201.4 232.5 255.8 275.3 297.7 326.4 397.0 
407.2 439.2 478.8 513.8 555.6 642.8 668.2 753.7 798.5 815.4 836.0 877.0 885.4 929.1 
960.5 976.3 981.3 989.6 1011.0 1019.8 1042.3 1088.8 1099.6 1119.4 1126.6 1166.7 1175.5 
1187.2 1198.1 1233.3 1245.2 1253.6 1262.4 1269.0 1273.9 1281.1 1284.9 1288.4 1296.4 
1299.6 1305.1 1309.2 1312.2 1316.5 1349.8 1365.4 1388.0 1401.7 1404.0 1408.4 1466.5 
2644.8 2649.4 2664.9 2668.2 2671.8 2672.5 2677.1 2679.0 2682.9 2691.6 2701.1 2728.5 
2733.5 2776.9 2779.3 2781.2  
 
 
name= TS261 
energy (in kcal/mol)= 61.048678 
ZPE (in kcal/mol)= 141.992 
G (in kcal/mol)= 118.472 
Geometry 
C -2.31635585 -0.56129567 -1.18914433 
C -1.34056691 0.08623922 -0.32091585 
C -1.83320045 0.33406062 1.15359462 
C -0.92125688 -0.20128449 2.27400612 
C 0.32928443 -0.89590662 1.73765233 
C 0.95968080 0.02237807 0.64618117 
C -0.00594802 -0.66873376 -0.36575999 
C -0.03835922 -1.92199932 0.59600309 
C -1.31509381 -2.72300606 0.71898261 
C 1.11481669 -2.87920136 0.30170801 
H -3.42911290 0.74441042 -1.41598421 
H -3.76540068 0.15087842 -0.99180234 
H -2.15751976 -0.64721273 -2.23807007 
H -2.87777457 -0.01809499 1.29280375 
H -1.48886262 -0.89698186 2.91936275 
H -0.62457674 0.64514907 2.92790025 
H 0.98990175 -1.26645324 2.52130466 
H 2.01771909 -0.16257125 0.45019889 
H 0.83437154 1.09658484 0.78701561 
H 0.36667550 -0.83479916 -1.37605619 
H -1.28941363 -3.37395844 1.59969736 
H -1.46944147 -3.35662122 -0.16518594 
H -2.21807335 -2.10532714 0.79241572 
H 1.21102802 -3.63068968 1.09368592 
H 2.07914138 -2.36641419 0.22158324 
H 0.95109765 -3.41228455 -0.64223788 
O -1.01642487 2.26290727 0.29776991 
O -1.95126975 1.75151877 1.24155392 
O -1.16582514 1.43013605 -0.83046740 
Vibrational frequencies (in cm-1) 
-787.4  67.2  98.9 153.3 168.7 178.0 201.0 216.0 252.4 270.3 302.8 347.5 380.2 413.2 
434.9 446.8 460.0 478.8 489.9 574.7 642.2 656.6 700.0 722.3 799.6 800.7 857.9 862.6 
893.2 916.2 939.7 972.1 981.3 992.0 1004.5 1007.2 1017.9 1020.4 1049.7 1066.2 1087.6 
1087.9 1094.0 1103.6 1155.7 1162.0 1186.4 1195.7 1201.9 1221.7 1247.2 1260.4 1272.2 
1277.7 1286.4 1291.6 1296.6 1301.8 1304.0 1318.3 1322.5 1342.2 1375.7 1383.8 1407.3 
536 
 
1420.7 2659.6 2667.2 2676.5 2678.6 2681.6 2684.0 2689.1 2715.6 2740.0 2747.1 2751.2 
2767.5 2781.8 2785.1 4858.4  
 
 
name= TS262 
energy (in kcal/mol)= 61.108953 
ZPE (in kcal/mol)= 142.004 
G (in kcal/mol)= 118.411 
Geometry 
C -2.31570816 -0.54636281 -0.48016107 
C -0.88085213 -0.47707175 -0.71755346 
C -0.31662452 0.97414174 -0.95245482 
C 0.88665255 1.38385722 -0.08221807 
C 1.30337578 0.29267318 0.90218537 
C 1.39887783 -1.05378694 0.12136431 
C -0.12816549 -1.21803584 0.39620676 
C 0.04940738 -0.29055174 1.66321108 
C -1.06951912 0.65006490 2.05169202 
C 0.46199598 -1.09498478 2.89426415 
H -2.94307406 -0.14683250 -2.02050178 
H -3.07318639 0.44782867 -1.49186615 
H -2.83880654 -1.47261031 -0.47460034 
H -1.12392126 1.73481633 -0.89368384 
H 0.65275496 2.31445837 0.46702688 
H 1.74048080 1.63024062 -0.74739856 
H 2.15486875 0.57071354 1.52293349 
H 2.02340036 -1.81252549 0.59754798 
H 1.70207107 -0.98656082 -0.92399129 
H -0.49782866 -2.22699944 0.57527223 
H -1.53967963 1.15339465 1.19873444 
H -0.71230844 1.42616147 2.73690243 
H -1.88582071 0.10789879 2.54852008 
H 0.86008859 -0.43491002 3.67344957 
H 1.23257046 -1.84097309 2.67347205 
H -0.39486234 -1.63052585 3.31972874 
O 0.36500816 -0.37176209 -2.63394267 
O 0.04158368 0.98080120 -2.33144002 
O -0.64108964 -1.12338348 -1.99185735 
Vibrational frequencies (in cm-1) 
-851.2  56.5  96.5 149.3 171.1 187.5 200.4 216.7 253.7 272.6 302.3 346.7 381.1 412.1 
437.6 449.1 461.5 485.8 489.1 576.4 649.1 657.5 699.7 723.1 795.9 800.2 856.5 861.9 
893.1 916.3 940.1 981.6 982.9 992.5 1005.1 1007.4 1017.8 1020.9 1049.7 1064.5 1087.6 
1089.6 1102.6 1109.2 1155.2 1162.6 1186.8 1196.6 1202.1 1221.5 1246.9 1260.7 1272.5 
1278.1 1286.7 1290.9 1296.9 1301.1 1304.7 1318.1 1322.4 1345.5 1375.9 1383.5 1407.4 
1421.8 2659.7 2666.8 2676.6 2678.8 2682.0 2684.8 2689.4 2719.0 2740.0 2747.6 2751.5 
2767.4 2781.7 2785.4 4814.0  
 
 
name= TS263 
energy (in kcal/mol)= 63.777129 
ZPE (in kcal/mol)= 139.35 
G (in kcal/mol)= 112.589 
Geometry 
C -0.79861891 1.92672597 -0.14934883 
C -1.21924936 0.45722040 -0.14553478 
C -0.58964958 -0.29804383 -1.37518399 
C 0.19049206 -1.56328007 -1.03356932 
C 0.84009195 -2.12629773 -2.25582577 
C 2.11820437 -2.50074703 -2.29151341 
C -0.98570223 -0.18177040 1.17287195 
C -1.68984550 -1.21547460 1.68773270 
C -2.83679198 -1.88388242 0.97912947 
C -1.55034557 -1.74748815 2.96633288 
H -1.28103313 2.46672224 0.67610297 
H -1.10697183 2.42379462 -1.07793374 
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H 0.28345012 2.04284475 -0.03913547 
H 0.01029345 0.39372363 -2.00114562 
H -0.49052140 -2.32484177 -0.59133380 
H 0.92861403 -1.33752012 -0.23679402 
H 0.18193968 -2.21921618 -3.12131013 
H 2.58940331 -2.91874373 -3.16700392 
H 2.79406062 -2.42150024 -1.45569939 
H -0.17438157 0.26827578 1.73401817 
H -2.63739099 -1.98195306 -0.10205356 
H -3.74519192 -1.26260380 1.06556657 
H -3.07997853 -2.87894778 1.36888202 
H -1.35303289 -2.71308538 3.32730020 
H -0.62555137 -0.70597433 3.94205346 
H -0.03569982 -1.10569919 3.58748767 
O -2.72101737 0.24909001 -1.82119139 
O -1.72578272 -0.71554755 -2.13948064 
O -2.63192276 0.39542150 -0.41813802 
Vibrational frequencies (in cm-1) 
-753.0  37.1  49.2  55.7  74.3  83.2 168.2 173.9 184.9 197.5 214.6 245.3 258.3 303.3 
304.7 331.0 371.4 392.8 406.5 472.9 487.3 492.7 567.1 586.9 599.4 613.0 663.9 704.7 
864.8 881.8 889.6 890.9 908.8 962.2 980.6 982.0 998.6 1014.3 1040.8 1049.3 1064.2 
1079.9 1090.5 1106.4 1139.2 1148.8 1179.4 1189.5 1224.6 1255.2 1266.4 1280.1 1281.6 
1291.2 1293.4 1304.1 1328.8 1338.8 1349.1 1376.9 1388.3 1391.9 1409.3 1462.1 1824.9 
1850.8 2647.8 2655.0 2670.2 2673.5 2681.2 2682.8 2716.8 2736.3 2750.9 2756.4 2764.0 
2770.9 2781.8 2790.8 4979.9  
 
 
name= TS264 
energy (in kcal/mol)= 61.267701 
ZPE (in kcal/mol)= 141.889 
G (in kcal/mol)= 118.036 
Geometry 
C -2.23259479 -0.01659738 -0.44488939 
C -0.77963751 -0.01823643 -0.56411058 
C -0.05471891 1.33562253 -0.21779955 
C 1.09449581 1.24875894 0.80602358 
C 1.29137680 -0.16254468 1.35689373 
C 1.33744426 -1.14551615 0.14686934 
C -0.21745980 -1.19584033 0.24259285 
C -0.08934007 -0.80599181 1.76945277 
C -1.14285554 0.07754486 2.40052357 
C 0.09350456 -2.04409929 2.64415139 
H -2.62495028 1.15883055 -1.69196623 
H -2.82602072 1.40768256 -0.95771660 
H -2.80878085 -0.78322361 -0.91429845 
H -0.78115677 2.12467672 0.06930269 
H 0.91300474 1.95553603 1.63609463 
H 2.03228340 1.58921573 0.31816730 
H 2.09309363 -0.23473222 2.09159771 
H 1.82290679 -2.10072712 0.35588823 
H 1.76034263 -0.75526919 -0.77939296 
H -0.69820618 -2.14713483 0.01788643 
H -1.42476099 0.94049218 1.78792699 
H -0.80580473 0.46138926 3.36962167 
H -2.07726468 -0.47816104 2.56100830 
H 0.41542074 -1.76473568 3.65387721 
H 0.83982893 -2.73818429 2.24413249 
H -0.84818520 -2.59815966 2.73894810 
O 0.65654191 0.60236324 -2.23211925 
O 0.44025262 1.78821683 -1.47513246 
O -0.48166764 -0.18770721 -1.97077055 
Vibrational frequencies (in cm-1) 
-728.0  44.7  90.0 146.6 155.0 173.5 197.4 215.0 253.3 269.5 302.1 345.6 380.4 412.7 
435.8 443.0 461.5 477.2 486.7 572.0 632.2 654.3 700.3 721.1 800.3 808.8 858.5 862.7 
893.0 915.1 940.4 963.7 981.5 991.4 1005.9 1006.9 1017.8 1020.3 1047.8 1065.3 1080.1 
538 
 
1087.8 1092.8 1104.6 1154.9 1159.0 1185.9 1195.4 1201.4 1221.9 1246.1 1258.2 1272.7 
1277.8 1286.1 1290.8 1295.7 1301.4 1303.9 1317.6 1321.7 1342.2 1375.1 1382.3 1407.2 
1421.9 2659.0 2669.3 2677.0 2678.5 2682.2 2684.6 2690.7 2708.6 2739.8 2747.9 2751.5 
2768.4 2781.8 2786.6 4892.7  
 
 
name= TS265 
energy (in kcal/mol)= 61.528739 
ZPE (in kcal/mol)= 142.029 
G (in kcal/mol)= 118.253 
Geometry 
C -2.38773500 -0.50926172 -0.83032492 
C -0.94121063 -0.37029715 -0.77199611 
C -0.39997579 1.10443390 -0.67854755 
C 0.64119996 1.37816963 0.42412071 
C 0.88510116 0.16257106 1.31518297 
C 1.15759583 -1.06465822 0.39055290 
C -0.38742655 -1.26418330 0.34741761 
C -0.47472722 -0.51897232 1.74025004 
C -1.69268348 0.33643102 2.01417962 
C -0.26987196 -1.48148607 2.90779226 
H -2.78051066 0.35597217 -2.23895346 
H -3.05109021 0.74141578 -1.58289009 
H -2.84777940 -1.39384969 -1.20324652 
H -1.23016451 1.83913940 -0.63209515 
H 0.32479872 2.24122688 1.03802229 
H 1.59521481 1.68486071 -0.05446009 
H 1.59883884 0.34920990 2.11748966 
H 1.69800262 -1.88390206 0.86954219 
H 1.64945887 -0.85670825 -0.56037290 
H -0.76039289 -2.28734294 0.31495151 
H -2.60810579 -0.18089654 1.68215996 
H -1.68177962 1.29692349 1.49286700 
H -1.80394774 0.56067931 3.08080692 
H -0.05932037 -0.93132318 3.83246572 
H 0.56559421 -2.17060604 2.74551304 
H -1.16598176 -2.08905702 3.07874968 
O 0.62976107 0.05223973 -2.38624353 
O 0.17571287 1.33295053 -1.96186535 
O -0.42974711 -0.81677721 -2.05479576 
Vibrational frequencies (in cm-1) 
-874.1  34.6 112.9 157.4 165.3 180.6 194.3 217.0 253.9 275.1 308.8 346.5 381.5 415.2 
437.4 462.6 463.5 491.0 498.7 579.0 648.7 656.3 699.8 722.0 797.0 798.4 854.8 862.3 
892.8 915.3 941.3 982.7 988.2 999.8 1005.1 1011.3 1017.3 1023.0 1048.6 1061.9 1086.8 
1089.4 1103.3 1117.6 1153.8 1160.2 1186.7 1196.5 1200.2 1222.4 1246.7 1259.4 1272.5 
1277.1 1286.8 1293.9 1298.8 1300.8 1304.9 1317.5 1320.1 1347.4 1375.1 1383.1 1407.2 
1424.8 2658.3 2664.1 2675.2 2679.7 2680.4 2684.2 2689.6 2719.1 2739.4 2747.0 2751.0 
2767.4 2781.6 2783.3 4795.1  
 
 
name= TS266 
energy (in kcal/mol)= 63.616579 
ZPE (in kcal/mol)= 140.045 
G (in kcal/mol)= 113.52 
Geometry 
C -0.49302304 -0.80089571 -1.14061710 
C 0.67418470 0.17324625 -1.17825021 
C 0.63391805 1.24151846 -0.09472488 
C 1.29623359 1.19957395 1.21795289 
C 0.55453810 0.10917446 1.90478950 
C 2.93758798 -0.33412140 -2.10620197 
C 1.98889090 -0.54910240 -1.19810377 
C -0.66801729 0.27710869 2.51238059 
C -1.35014535 1.49071952 2.52181552 
C -1.36281756 -0.92570800 3.08322830 
539 
 
H -1.43592296 -0.30914430 -1.41549656 
H -0.62044235 -1.23331871 -0.13716432 
H -0.34747147 -1.62843384 -1.84735140 
H -1.04825423 1.32095206 0.17466670 
H 1.23888588 2.16974729 1.76053429 
H 2.38642540 0.99088201 1.13937437 
H 1.03814339 -0.85704746 1.89829449 
H 3.87988347 -0.86265909 -2.11619689 
H 2.85319296 0.38488539 -2.91101720 
H 2.09861472 -1.27639228 -0.39244276 
H -1.56335199 1.54503952 0.76432142 
H -0.84571341 2.43663545 2.45712436 
H -2.35479331 1.56980615 2.89002537 
H -1.48540574 -0.81625882 4.17025612 
H -0.81120689 -1.85760648 2.91340586 
H -2.36480935 -1.05237899 2.65375616 
O 0.03799685 2.20165466 -1.99800790 
O 0.61668295 2.46826267 -0.70490915 
O 0.59338607 0.96061697 -2.38988105 
Vibrational frequencies (in cm-1) 
-1071.2  34.0  38.5  44.9  64.1 114.2 156.4 160.3 199.8 219.1 246.6 271.5 291.8 308.7 
360.1 405.2 428.4 461.5 504.2 530.4 539.4 585.3 594.6 660.2 704.3 713.2 718.6 799.8 
847.0 865.3 872.0 918.7 959.7 968.0 974.7 981.3 985.8 1000.8 1037.4 1049.7 1061.1 
1062.3 1097.3 1107.3 1124.6 1168.7 1184.2 1227.9 1251.7 1269.5 1279.4 1282.3 1285.3 
1288.4 1291.3 1297.5 1323.0 1334.7 1382.1 1388.9 1391.2 1392.7 1405.3 1560.5 1682.0 
1850.6 2649.0 2662.9 2670.3 2674.3 2679.2 2706.3 2727.3 2734.9 2749.6 2770.7 2774.8 
2779.0 2781.3 2785.7 4212.5  
 
 
name= TS267 
energy (in kcal/mol)= 61.631471 
ZPE (in kcal/mol)= 142.13 
G (in kcal/mol)= 118.835 
Geometry 
C -2.33133350 -0.38961764 -0.46301805 
C -0.87197993 -0.27721862 -0.56487089 
C -0.36074523 1.21036577 -0.64000876 
C 0.68594103 1.62306074 0.41271321 
C 1.06861925 0.47653944 1.34812084 
C 1.34539391 -0.78322385 0.47162792 
C -0.18597842 -1.06618178 0.55641195 
C -0.21576210 -0.25214784 1.90700548 
C -1.43664645 0.57748424 2.23676715 
C 0.10887222 -1.14667267 3.10147746 
H -2.95113351 0.25649254 -1.87977995 
H -2.80210230 -1.33388435 -0.32827978 
H -2.76288876 -0.46327693 -2.17125815 
H -1.21380052 1.92346738 -0.65533798 
H 0.30791866 2.47792204 1.00342020 
H 1.59237188 1.99351776 -0.10980551 
H 1.82457052 0.74868489 2.08454857 
H 1.96683547 -1.54408641 0.94810465 
H 1.75493921 -0.59944845 -0.52229246 
H -0.49551112 -2.10987055 0.60302254 
H -1.80841529 1.17345826 1.39372413 
H -1.22996992 1.27357179 3.05785107 
H -2.27777782 -0.05909699 2.54127925 
H 0.33401559 -0.54736672 3.99139394 
H 0.97249589 -1.79562508 2.91918774 
H -0.73884213 -1.79790725 3.34727714 
O 0.56022385 0.00096507 -2.31686028 
O 0.17980761 1.32073726 -1.95500350 
O -0.49673936 -0.81523771 -1.84901301 
Vibrational frequencies (in cm-1) 
540 
 
-665.6  79.7 121.6 160.7 168.8 183.0 208.3 219.6 253.4 273.9 303.9 351.3 380.0 415.7 
436.6 458.2 463.7 471.0 495.5 568.5 631.4 656.7 702.7 721.7 802.9 811.3 859.1 864.7 
895.3 917.6 940.7 949.9 982.6 993.0 1005.3 1008.9 1019.1 1020.8 1048.2 1052.8 1080.5 
1089.7 1092.5 1102.7 1156.5 1162.8 1186.0 1194.3 1201.9 1223.8 1246.2 1259.9 1271.6 
1277.9 1286.0 1293.6 1296.0 1301.1 1304.1 1318.7 1322.6 1330.2 1374.7 1383.5 1407.5 
1420.4 2659.4 2664.7 2674.8 2677.2 2680.2 2682.6 2688.9 2710.8 2740.1 2747.3 2751.1 
2767.4 2780.7 2784.0 4929.9  
 
 
name= TS268 
energy (in kcal/mol)= 63.341289 
ZPE (in kcal/mol)= 140.457 
G (in kcal/mol)= 117.373 
Geometry 
C -1.69742536 -0.11880735 -1.76433228 
C -0.18219483 -0.16046643 -1.54480373 
C 0.37621676 1.35300228 -1.12885654 
C 0.68437256 1.60712003 0.35072061 
C 0.98016082 0.33262971 1.14603545 
C 1.62985156 -0.67097374 0.18714907 
C 0.27804092 -1.11647238 -0.24328971 
C -0.29720602 -0.60661228 1.12866091 
C -1.66115482 0.03063845 1.24203089 
C -0.18841815 -1.71204608 2.18071107 
H -1.89821079 -0.07180892 -2.84576447 
H -2.19490335 0.73013948 -1.29823557 
H -2.16534549 -1.03876791 -1.39995051 
H -0.31589712 2.09369816 -1.56199063 
H -0.15910787 2.15174187 0.81949979 
H 1.55133425 2.29637986 0.42749367 
H 1.44190350 0.51268749 2.11582820 
H 2.43333230 -1.33442044 0.45837333 
H 2.34852162 -0.04214321 -0.74084782 
H 0.08356718 -2.13639827 -0.55911648 
H -1.78959382 0.90380908 0.59333200 
H -1.85191801 0.37003382 2.26887907 
H -2.45311636 -0.68440647 0.98135034 
H -0.33400705 -1.31280718 3.19084871 
H 0.78458280 -2.21443348 2.16751387 
H -0.95159495 -2.48276328 2.01686533 
O 2.29738488 0.47227762 -1.89517312 
O 1.58577205 1.56710846 -1.83826331 
O 0.46363654 -0.61981549 -2.53270444 
Vibrational frequencies (in cm-1) 
-1979.2 115.9 139.4 162.5 170.0 191.2 220.2 241.7 262.8 270.3 309.0 327.7 345.6 380.5 
395.3 426.5 441.0 468.3 479.6 520.0 551.9 583.2 652.2 729.8 759.8 809.4 884.9 921.8 
950.8 986.9 992.5 1008.1 1017.0 1018.5 1022.2 1038.9 1046.2 1078.0 1092.7 1100.5 1110.0 
1120.3 1167.9 1170.8 1187.2 1196.8 1207.6 1221.7 1237.0 1253.3 1277.3 1280.3 1287.4 
1291.3 1298.1 1299.9 1304.4 1318.6 1329.2 1341.4 1373.1 1385.0 1402.7 1410.5 1450.4 
1521.5 2651.8 2666.0 2671.2 2674.0 2676.3 2678.8 2683.2 2691.6 2731.8 2733.6 2743.5 
2751.2 2778.5 2781.5 2782.3  
 
 
name= TS269 
energy (in kcal/mol)= 60.201049 
ZPE (in kcal/mol)= 143.634 
G (in kcal/mol)= 120.517 
Geometry 
C -2.10954178 0.20188059 -0.70685672 
C -0.81816914 -0.46185094 -0.70259683 
C 0.39196768 0.49475764 -1.08883822 
C 1.59887240 0.49720887 -0.13157785 
C 1.43390571 -0.50545293 1.01041730 
C 0.91703199 -1.84763070 0.40831244 
C -0.52352716 -1.26282866 0.56786081 
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C 0.03171519 -0.33037616 1.71282341 
C -0.51793152 1.07151672 1.87128066 
C -0.01553868 -1.03192593 3.06926812 
H -2.30834271 0.41575619 -1.95664700 
H -2.65779532 0.29456665 0.20236940 
H -3.01048050 0.66979446 -1.41709174 
H 0.02132101 1.51966175 -1.27527941 
H 1.75523248 1.51296513 0.27439785 
H 2.51738232 0.25381166 -0.70668527 
H 2.29860488 -0.55488895 1.67180116 
H 1.11537691 -2.73005988 1.01647186 
H 1.23159000 -2.06568800 -0.61620459 
H -1.32296871 -1.95116059 0.83877895 
H -0.64195103 1.59710485 0.91744424 
H 0.14323554 1.68153193 2.49767723 
H -1.50764009 1.05670511 2.34399373 
H 0.40300507 -2.04342968 3.03122594 
H -1.04725058 -1.12134869 3.42790752 
H 0.55157937 -0.47163557 3.82076623 
O -0.21612080 -0.75928696 -2.86762960 
O 0.87910197 -0.02712695 -2.32522199 
O -0.77828708 -1.44358047 -1.77603297 
Vibrational frequencies (in cm-1) 
-1352.2  77.4 141.4 153.4 169.8 187.4 203.8 232.6 265.9 280.5 320.9 346.6 374.2 410.3 
432.0 453.5 486.6 509.9 589.4 625.0 681.9 707.0 716.6 749.1 796.6 837.7 874.8 892.6 
923.2 937.7 990.0 994.5 1003.2 1006.0 1013.6 1018.2 1054.4 1072.6 1088.7 1091.1 1108.5 
1163.8 1166.2 1176.8 1191.3 1199.4 1205.8 1221.8 1250.5 1260.5 1273.4 1275.8 1291.6 
1297.4 1300.7 1304.6 1308.5 1317.5 1326.1 1365.0 1381.3 1381.8 1406.7 1417.6 1468.5 
1917.1 2659.8 2671.2 2677.2 2679.4 2683.4 2687.2 2688.5 2738.7 2749.4 2753.4 2765.0 
2776.3 2781.9 2784.0 3689.5  
 
 
name= TS270 
energy (in kcal/mol)= 62.20118 
ZPE (in kcal/mol)= 141.665 
G (in kcal/mol)= 118.394 
Geometry 
C -2.21551538 -0.05861548 -1.23713383 
C -0.70932583 -0.09963589 -1.02190460 
C -0.08546353 1.27221956 -0.99925166 
C 1.34194443 1.38903015 0.59592991 
C 1.20090275 0.05739833 1.25577112 
C 1.26541763 -1.07973432 0.19049882 
C -0.28935369 -1.02597884 0.11213632 
C -0.29871416 -0.35168620 1.53800689 
C -1.29659953 0.74196313 1.85609597 
C -0.38098711 -1.41507893 2.63317444 
H -2.49608018 0.71792062 -1.96265690 
H -2.75182386 0.14269636 -0.30295071 
H -2.58196237 -1.01638902 -1.63204416 
H 0.13106698 1.96501926 -0.00605833 
H 1.28902351 2.23799609 1.27297236 
H 2.20024746 1.48237670 -0.05953023 
H 1.87228720 -0.06243236 2.11606320 
H 1.65820169 -2.02704580 0.56690196 
H 1.80456895 -0.84681386 -0.72959615 
H -0.79810169 -1.99431384 0.05403820 
H -1.42650183 1.47809840 1.05731448 
H -0.98592216 1.29505116 2.75289150 
H -2.29122102 0.32404482 2.06082246 
H -0.18313990 -0.98016036 3.61976886 
H 0.34434036 -2.22318877 2.48471007 
H -1.37551818 -1.87430082 2.66620881 
O 0.91879635 0.12417622 -2.62901826 
O 0.59768354 1.48958458 -2.07812903 
542 
 
O -0.19777308 -0.63586092 -2.28387191 
Vibrational frequencies (in cm-1) 
-1593.1  98.4 120.9 157.8 164.6 185.9 192.4 210.1 249.4 271.7 307.4 325.8 351.3 380.8 
404.0 439.1 473.1 485.5 540.8 634.1 685.3 701.4 718.6 760.1 767.5 811.0 887.1 891.8 
936.0 944.1 958.1 979.4 992.7 1000.7 1009.8 1019.6 1020.1 1061.4 1071.9 1088.5 1101.5 
1150.0 1166.8 1184.9 1193.7 1209.7 1226.6 1234.4 1260.0 1274.8 1282.2 1286.3 1288.2 
1297.0 1300.1 1306.1 1313.1 1321.2 1339.4 1357.1 1374.1 1387.0 1398.9 1405.8 1416.8 
1972.5 2667.8 2670.3 2674.1 2674.3 2675.8 2679.7 2685.8 2688.8 2733.8 2740.6 2750.3 
2766.6 2778.9 2780.5 2782.4  
 
 
name= TS271 
energy (in kcal/mol)= 60.380359 
ZPE (in kcal/mol)= 143.532 
G (in kcal/mol)= 120.31 
Geometry 
C -2.28728797 0.38139599 -0.16395883 
C -0.81864148 0.02587252 -0.36696495 
C 0.07344841 1.31265074 -0.32306629 
C 1.49014810 1.16224094 0.24659899 
C 1.78616490 -0.13877882 0.87154939 
C 1.19724847 -1.31763050 0.20061812 
C -0.32836311 -1.19458923 0.43255404 
C -0.47382115 -1.17501418 1.97685806 
C -1.90556978 -1.04354303 2.49385706 
C 0.42470640 -0.10434422 2.56389447 
H -2.64247024 1.02435334 -0.98521093 
H -2.45954156 0.91701730 0.77440610 
H -2.92224620 -0.51304006 -0.16835872 
H -0.45961307 2.16927265 0.13647106 
H 1.71896999 2.00250528 0.93194386 
H 2.22869444 1.29313288 -0.58790295 
H 1.70592529 -0.19855870 2.22328840 
H 1.59022594 -2.27003481 0.59909957 
H 1.43650266 -1.33242108 -0.88254038 
H -0.85905958 -2.08949232 0.03171348 
H -2.60090215 -1.66372880 1.91733690 
H -2.26717004 -0.01041110 2.46218191 
H -0.09522130 -2.17700814 2.32470383 
H -1.97068877 -1.36586148 3.54076034 
H 0.65294218 -0.26042731 3.61808904 
H 0.05987517 0.90753616 2.42248078 
O 0.25111207 0.41855344 -2.36077015 
O 0.15692767 1.66718188 -1.70571265 
O -0.75986716 -0.37847210 -1.75580719 
Vibrational frequencies (in cm-1) 
-1304.4  44.2  98.3 169.6 185.5 212.2 232.5 249.6 283.6 304.6 341.6 357.9 401.8 446.2 
457.3 471.7 523.0 545.8 617.5 687.2 700.4 724.9 812.8 870.1 881.4 905.2 918.5 956.1 
962.2 979.4 983.7 1001.2 1008.1 1041.5 1055.9 1057.0 1074.4 1100.1 1116.0 1123.2 1157.8 
1165.5 1174.9 1181.0 1194.5 1230.8 1235.0 1254.0 1257.8 1277.1 1278.3 1284.2 1287.9 
1296.0 1301.1 1306.6 1319.0 1327.6 1336.8 1348.7 1354.2 1361.3 1368.7 1389.4 1404.0 
1858.8 2642.1 2662.7 2665.7 2667.4 2673.4 2677.3 2678.5 2690.4 2695.1 2702.6 2734.7 
2748.8 2753.2 2776.4 2780.1  
 
 
name= TS272 
energy (in kcal/mol)= 66.091129 
ZPE (in kcal/mol)= 137.872 
G (in kcal/mol)= 110.482 
Geometry 
C -1.09287824 -2.49609911 -1.42409556 
C -0.32530871 -1.23732843 -1.26682787 
C -0.07184733 2.68079858 0.04236188 
C -0.78616575 1.37248534 0.29938041 
C 0.20063202 0.33151179 0.77898212 
543 
 
C 1.49022877 0.08189158 0.01887433 
C 0.40534223 -0.97135688 -0.04442160 
C 0.34761569 0.15743796 2.22589744 
C 0.54322673 1.32503013 3.08680333 
C -1.57818842 -0.63526185 2.79261571 
H -1.83815068 -2.60929594 -0.61756504 
H -0.43058978 -3.37735962 -1.37193675 
H -1.63924632 -2.56283124 -2.37804001 
H 0.62890580 2.71192546 -0.80143230 
H -1.30424561 1.06331071 -0.63112092 
H -1.59582449 1.51529948 1.04539853 
H -0.31083362 -0.90627008 2.77943247 
H 2.40141651 -0.14125303 0.57328557 
H 1.72240414 0.67348506 -0.87015738 
H 0.57014800 -1.87933380 0.56369475 
H 0.45581888 1.08489189 4.15530052 
H -0.11856189 2.18183919 2.87646782 
H 1.57543535 1.70103506 2.94309000 
H -1.79393672 -1.34926329 3.57615135 
H -2.00910397 -0.92775856 1.85045227 
H -1.90185957 0.34947373 3.09024064 
O 0.18167448 0.62373238 -2.36939430 
O -0.27362985 3.64563472 0.73634913 
O -0.39978089 -0.49769115 -2.33904799 
Vibrational frequencies (in cm-1) 
-1229.1  34.1  49.0  55.6  80.5  93.2 107.2 124.7 136.9 166.9 182.3 222.2 245.5 269.6 
270.8 291.7 323.8 381.1 412.3 419.9 470.7 508.5 596.6 615.8 669.8 686.0 769.9 814.7 
874.7 894.3 942.3 950.9 997.5 1006.1 1013.7 1041.1 1054.1 1071.3 1083.3 1093.2 1105.1 
1121.2 1160.4 1170.8 1183.3 1219.9 1244.2 1257.7 1264.6 1270.8 1275.3 1288.2 1288.8 
1303.2 1311.7 1314.7 1344.5 1371.4 1378.2 1386.0 1395.7 1417.2 1475.8 1622.0 1835.4 
1842.4 2645.3 2646.6 2654.1 2660.5 2665.0 2668.7 2684.5 2685.9 2698.2 2736.5 2743.0 
2764.8 2770.3 2770.4 2778.4  
 
 
name= TS273 
energy (in kcal/mol)= 63.982832 
ZPE (in kcal/mol)= 140.037 
G (in kcal/mol)= 112.356 
Geometry 
C -2.22958089 -0.32366922 -1.27511884 
C -1.31032917 -0.06675080 -0.18162564 
C -0.09152928 1.69367493 -0.54638550 
C 1.11861034 1.36334925 0.34883980 
C 1.02539246 -0.03626262 0.94479199 
C 0.40757979 -0.98607904 -0.08726161 
C -1.14790388 -0.76781973 0.99307092 
C -0.12371387 -0.21217376 2.00147385 
C -0.61922778 1.03831746 2.70641093 
C 0.26285767 -1.26997025 3.03525869 
H -1.76776893 -0.03946556 -2.24387045 
H -3.11008489 0.33862027 -1.17831197 
H -2.59851096 -1.35251883 -1.35856404 
H -0.90210486 2.27629692 -0.10482022 
H 1.22434142 2.12527046 1.13856657 
H 2.03303807 1.44233467 -0.27502399 
H 2.00731320 -0.36486627 1.32737456 
H 0.53897603 -2.05201876 0.06320645 
H 0.54365497 -0.73058805 -1.14933928 
H -1.77931346 -1.58041057 1.33175628 
H -1.02936329 1.77061364 1.99842570 
H 0.18508742 1.52819942 3.26680909 
H -1.42189661 0.80297909 3.41620172 
H -0.58715659 -1.53091715 3.67683297 
H 1.06228188 -0.90461482 3.69133242 
H 0.61818086 -2.19584422 2.57106423 
544 
 
O 1.35844021 0.02397707 -3.37210725 
O 0.04149592 1.59846334 -1.75528767 
O 0.33457158 0.06444853 -3.85785838 
Vibrational frequencies (in cm-1) 
-664.8  23.0  40.3  57.7  75.3  92.4 112.8 138.1 149.5 161.2 179.7 198.8 231.4 241.8 
279.6 306.5 325.3 353.6 439.7 446.9 485.3 504.0 530.5 582.2 704.1 838.0 868.0 910.1 
926.6 953.6 970.4 979.7 993.8 1002.7 1019.3 1026.9 1028.0 1054.3 1075.9 1117.2 1172.4 
1173.3 1185.0 1203.5 1216.3 1239.8 1243.2 1264.8 1273.7 1277.8 1288.8 1290.6 1296.5 
1302.0 1303.6 1306.8 1329.0 1351.9 1363.7 1386.8 1399.7 1407.4 1597.9 1667.0 1750.9 
2630.6 2647.0 2655.8 2669.8 2670.9 2674.7 2675.5 2678.0 2680.6 2722.6 2725.0 2732.0 
2746.7 2768.1 2780.3 2782.9  
 
 
name= TS274 
energy (in kcal/mol)= 63.103043 
ZPE (in kcal/mol)= 140.922 
G (in kcal/mol)= 116.864 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.46727010 0.00000000 0.00000000 
C 2.26443551 1.35752005 0.00000000 
C 3.44446080 1.45016577 0.98803328 
C 3.53803946 0.23820342 1.91362218 
C 3.47456891 -1.04692282 1.03449144 
C 1.92263976 -0.93206446 1.13586280 
C 2.12051187 -0.14199618 2.49557914 
C 1.16588641 0.98048786 2.85528803 
C 2.22624107 -1.11260675 3.66791303 
H -0.33039949 1.28377990 -1.73025751 
H -0.50083107 0.76444205 0.57203937 
H -0.47655735 0.59634969 -2.03486563 
H 1.58611199 2.22770914 0.09664404 
H 3.37673764 2.38176967 1.57868457 
H 4.38751655 1.54112611 0.40610005 
H 4.35030542 0.30777966 2.63845654 
H 3.88820070 -1.94277467 1.50279730 
H 3.90624854 -0.97276536 0.03486493 
H 1.35617201 -1.86414856 1.18575069 
H 0.22192896 0.92231075 2.30493310 
H 1.59939569 1.97112626 2.67819569 
H 0.89213864 0.96046429 3.91994390 
H 2.54926386 -0.59715702 4.58061260 
H 2.94645605 -1.91857415 3.48657022 
H 1.25846533 -1.58526845 3.87507685 
O 2.96035084 0.09714921 -1.71925112 
O 2.74808273 1.45037276 -1.33627614 
O 1.79784952 -0.57810410 -1.28196848 
Vibrational frequencies (in cm-1) 
-159.5  80.8 107.9 150.5 155.6 169.9 193.5 206.7 228.5 258.6 286.2 314.9 346.0 384.4 
413.9 425.4 438.8 464.8 495.7 526.8 558.7 593.9 616.9 662.7 704.4 721.4 790.7 840.8 
865.4 868.0 892.1 921.5 940.6 981.0 997.6 1002.0 1014.4 1018.0 1021.6 1041.8 1085.1 
1086.1 1098.3 1106.7 1133.5 1152.3 1182.4 1188.0 1198.2 1219.7 1242.2 1255.9 1269.9 
1279.2 1285.2 1292.1 1294.9 1298.2 1300.9 1308.1 1312.6 1318.7 1371.5 1382.8 1406.7 
1426.5 2646.2 2654.5 2663.6 2672.0 2673.2 2677.4 2686.6 2689.7 2737.1 2738.8 2747.9 
2766.3 2778.0 2781.0 5466.3  
 
 
name= TS275 
energy (in kcal/mol)= 62.194081 
ZPE (in kcal/mol)= 141.935 
G (in kcal/mol)= 118.641 
Geometry 
C -2.03020971 -0.52785819 -0.92984607 
C -0.51487815 -0.48206575 -0.79382456 
C 0.06739411 0.97343751 -0.71982901 
545 
 
C 1.17025138 1.20415319 0.33100097 
C 1.40914237 -0.00989830 1.23037496 
C 1.53617336 -1.30296313 0.44494531 
C 0.02222050 -1.38012208 0.31511297 
C 0.02077234 -0.61894230 1.72214865 
C -1.09404201 0.33498210 2.08491776 
C 0.21822718 -1.61057348 2.86481352 
H -2.53658293 -0.28512957 0.00990639 
H -2.36200720 -1.53391329 -1.22638066 
H -2.38642919 0.16282885 -1.70620679 
H -0.73737964 1.73464926 -0.63127583 
H 0.91376270 2.08265981 0.95371580 
H 2.11311232 1.48082527 -0.18292551 
H 2.15532921 0.17134104 2.00643731 
H 2.44674561 -1.54261227 -0.63314484 
H 2.12316358 -0.84779445 -0.95908525 
H -0.41451198 -2.38105416 0.30842874 
H -2.02747048 -0.20973949 2.28177988 
H -1.31040777 1.08680291 1.32290401 
H -0.84084614 0.88527213 3.00267909 
H 0.47005528 -1.09779859 3.79868148 
H 1.03660772 -2.31644674 2.65274459 
H -0.68467344 -2.20572408 3.03576009 
O 0.97176377 -0.07899534 -2.49349572 
O 0.57039895 1.19775097 -2.03385719 
O -0.04514690 -0.97405282 -2.06478202 
Vibrational frequencies (in cm-1) 
-1223.8  87.2 111.7 149.3 167.1 181.1 208.1 216.0 256.7 278.1 321.7 332.8 375.8 400.8 
428.0 447.4 478.6 505.4 544.9 569.9 645.4 651.3 679.5 705.7 747.1 768.4 831.0 856.5 
883.3 945.6 969.1 976.5 998.1 1005.7 1014.3 1019.2 1025.9 1052.1 1084.2 1093.2 1117.1 
1127.6 1141.4 1152.7 1174.4 1189.8 1198.3 1212.3 1230.2 1236.1 1263.7 1264.2 1279.7 
1281.6 1287.6 1291.4 1295.7 1298.2 1302.2 1306.1 1318.4 1325.0 1375.0 1397.3 1408.8 
1415.7 2655.4 2664.6 2667.9 2672.3 2675.1 2676.9 2682.5 2683.5 2739.0 2748.9 2752.3 
2778.8 2780.0 2783.3 4421.8  
 
 
name= TS276 
energy (in kcal/mol)= 62.115733 
ZPE (in kcal/mol)= 142.096 
G (in kcal/mol)= 118.665 
Geometry 
C -1.37005986 1.33844829 -1.20635549 
C 0.11571085 1.26669799 -0.88442138 
C 0.65664234 2.55187956 -0.15986858 
C 1.65136441 2.31479409 0.99567385 
C 1.75676147 0.83849420 1.37414315 
C 2.05486262 0.02366912 0.08009482 
C 0.51444554 -0.01434234 -0.14770420 
C 0.31762691 0.18344753 1.41487938 
C -0.80261939 1.04487857 1.76270989 
C 0.31757520 -1.15013432 2.16083215 
H -1.58752356 2.19398610 -1.86098549 
H -1.97335913 1.45586898 -0.29670203 
H -1.71209177 0.43706102 -1.72743283 
H -0.17094022 3.22057133 0.15258169 
H 1.34755509 2.91467976 1.87132766 
H 2.64901653 2.69611377 0.69576770 
H 2.39454769 0.64853620 2.23652832 
H 2.50902720 -0.95378345 0.25110468 
H 2.64218926 0.53335373 -0.68669517 
H 0.09272061 -0.92267255 -0.57575374 
H -0.46687585 1.91461966 3.01030362 
H -0.60564551 1.21995904 3.41078975 
H -1.78531735 0.64953405 1.86873547 
H 0.43781368 -1.00580652 3.23852197 
546 
 
H 1.12959426 -1.81029415 1.83411287 
H -0.62037177 -1.69218035 1.99440905 
O 1.81936109 2.23878969 -2.05258624 
O 1.30415340 3.25916725 -1.21706728 
O 0.76079777 1.29547420 -2.16912913 
Vibrational frequencies (in cm-1) 
-993.1  69.0 133.3 134.9 161.1 177.8 194.5 204.4 258.4 269.0 320.2 339.4 373.2 395.3 
420.1 456.5 464.9 513.9 531.3 575.7 650.7 658.2 707.2 726.1 811.7 848.2 865.1 868.8 
897.4 916.0 940.9 956.3 980.6 999.9 1011.3 1023.5 1042.7 1053.7 1063.6 1073.5 1081.0 
1093.4 1122.6 1139.9 1147.8 1163.1 1168.6 1192.5 1203.9 1207.7 1243.9 1252.8 1262.4 
1273.1 1283.7 1287.9 1294.1 1297.5 1299.8 1301.1 1323.3 1367.4 1375.9 1388.3 1400.7 
1410.5 2663.0 2669.0 2673.5 2676.4 2680.6 2689.3 2692.4 2716.7 2742.4 2747.2 2750.6 
2767.2 2779.4 2781.5 4696.7  
 
 
name= TS277 
energy (in kcal/mol)= 65.313386 
ZPE (in kcal/mol)= 138.904 
G (in kcal/mol)= 111.284 
Geometry 
C -1.11419073 -0.06169117 -2.34559320 
C -0.02166550 0.09841879 -1.34429864 
C 1.07375341 1.02996921 -1.77265801 
C 2.12265153 0.46320390 -2.66684522 
C 0.19877982 0.00998405 2.52005720 
C 0.58754032 0.45441544 1.13217515 
C -0.25797731 -0.16720197 0.07068247 
C -0.87038414 -0.83197246 2.74348552 
C -1.66119284 -0.98275623 3.95973344 
C 0.63941096 -1.83877194 2.63713053 
H -0.73577404 -0.36155533 -3.33345941 
H -1.65883007 0.88953752 -2.48145300 
H -1.86331621 -0.80778320 -2.04290859 
H 2.84676649 1.22868584 -2.98190679 
H 2.69301937 -0.33066988 -2.14272412 
H 1.70218474 0.00320971 -3.56902303 
H 0.64630745 0.63255530 3.30584096 
H 1.67174911 0.25481358 0.93921931 
H 0.49648530 1.56885549 1.07021522 
H -1.24633752 -0.51545770 0.42185906 
H -2.11601341 -1.98281361 4.02293160 
H -2.50572611 -0.27096050 3.92284536 
H -1.12361428 -0.79819161 4.89896020 
H -0.01968541 -2.71637846 2.71853361 
H 1.30456488 -1.79474748 3.49149338 
H 1.17025200 -1.93085051 1.68858052 
O 1.62338704 -1.50347045 -0.57249775 
O 1.07574937 2.17640575 -1.40256585 
O 0.41962337 -1.28729940 -0.76561262 
Vibrational frequencies (in cm-1) 
-776.7  43.6  46.0  51.6  78.2  87.9 104.3 112.6 123.9 145.0 180.1 199.9 232.9 250.8 
275.4 280.1 311.9 349.7 407.6 472.0 526.8 550.0 589.7 612.6 626.8 655.9 721.2 822.4 
872.9 900.7 957.0 980.2 997.3 1022.9 1025.7 1041.2 1052.9 1059.4 1076.9 1091.4 1127.8 
1175.5 1187.1 1198.4 1236.6 1244.8 1257.0 1264.9 1268.1 1268.4 1272.6 1277.7 1283.1 
1288.7 1290.6 1293.3 1340.6 1350.6 1365.6 1378.4 1388.7 1398.6 1504.2 1670.2 1851.0 
2620.0 2626.4 2635.9 2658.8 2666.1 2666.6 2668.5 2672.2 2672.6 2676.0 2698.0 2712.3 
2748.5 2773.3 2774.2 2775.1  
 
 
name= TS278 
energy (in kcal/mol)= 62.201895 
ZPE (in kcal/mol)= 142.117 
G (in kcal/mol)= 118.757 
Geometry 
C -2.81546477 -0.34297024 -0.48568460 
547 
 
C -1.47766759 0.22716525 -0.43515307 
C -1.59684039 1.73488477 0.03349153 
C -0.70041235 2.14318449 1.21803384 
C 0.18986952 1.00478038 1.71431691 
C 0.84842777 0.33002505 0.47378536 
C -0.44054320 -0.54634781 0.37760243 
C -0.64988233 -0.31394095 1.92856861 
C -2.04869964 -0.18780503 2.48970537 
C 0.11680939 -1.34757051 2.75181394 
H -3.42994278 -0.24216305 -1.35101883 
H -2.79467403 -1.91915357 -0.08506988 
H -2.51858507 -1.99342396 -0.83649816 
H -2.65636609 2.02149925 0.21765104 
H -1.32671071 2.51833204 2.04885122 
H -0.06726803 2.99966547 0.90446448 
H 0.84717695 1.29419555 2.53415823 
H 1.75715706 -0.23482568 0.69064806 
H 1.06297464 0.98162313 -0.37407999 
H -0.30366156 -1.57592511 0.05163141 
H -2.51883316 -1.17016288 2.62037281 
H -2.73106086 0.38051442 1.84374668 
H -2.03469053 0.30785139 3.46709519 
H 1.15529143 -1.46294531 2.42345595 
H -0.35593985 -2.33377698 2.68738282 
H 0.14257715 -1.06224534 3.80999988 
O -0.40644235 1.62403811 -1.89070355 
O -1.25718025 2.47673066 -1.13338024 
O -1.01203399 0.35327600 -1.80029694 
Vibrational frequencies (in cm-1) 
-835.8  77.9 119.6 146.1 152.0 174.5 211.0 217.6 262.9 280.7 313.6 348.1 379.7 415.0 
434.7 456.7 468.7 492.1 517.8 570.2 591.3 681.7 704.0 719.0 801.6 809.8 857.9 866.1 
891.5 921.9 939.1 973.0 976.4 990.3 1002.2 1006.5 1015.3 1018.8 1047.2 1068.4 1087.6 
1090.6 1097.2 1101.0 1156.3 1171.8 1181.3 1197.6 1206.4 1220.8 1245.7 1257.2 1275.8 
1280.6 1288.8 1292.8 1296.3 1302.0 1304.2 1317.9 1322.3 1351.2 1374.3 1384.2 1407.2 
1420.3 2657.6 2663.9 2675.5 2676.3 2678.8 2683.6 2688.3 2713.2 2739.0 2747.5 2751.2 
2767.4 2781.9 2784.2 4851.2  
 
 
name= TS279 
energy (in kcal/mol)= 65.012383 
ZPE (in kcal/mol)= 139.31 
G (in kcal/mol)= 110.202 
Geometry 
C -2.02188882 -1.07528440 -1.54924149 
C -0.93403692 -0.82035901 -0.56386800 
C -0.70736809 0.67818654 -0.36883234 
C 0.92733670 0.72985733 0.41554267 
C 1.19813946 -0.31863874 1.49169959 
C 0.88394301 -1.72316011 0.96806592 
C -0.28411188 -1.82212243 0.03788535 
C 0.22291803 0.29356702 2.39263415 
C 0.64753076 1.43676779 3.23058470 
C -1.15820135 -0.14909330 2.54478584 
H -2.18091260 -2.13508772 -1.76828337 
H -1.76841298 -0.56471009 -2.50253313 
H -2.97592146 -0.64114958 -1.22332023 
H -1.35400974 1.08012436 0.45771740 
H 1.16997107 1.75916832 0.61406959 
H 1.41575760 0.43703153 -0.52629998 
H 2.25050997 -0.28322352 1.85770949 
H 0.75169321 -2.41807673 1.82241174 
H 1.78184119 -2.09707879 0.41918560 
H -0.55474571 -2.85656851 -0.18046104 
H 0.70350812 1.14888281 4.29632712 
H -0.06049944 2.28502234 3.17663549 
548 
 
H 1.63902290 1.84264266 2.96308736 
H -1.62420779 0.10994484 3.50474522 
H -1.30834565 -1.22965046 2.35638662 
H -1.80184675 0.34736593 1.74796891 
O 0.93215491 1.14689043 -3.36932832 
O -0.65678187 1.38664792 -1.39676688 
O 0.95467585 0.05013847 -3.08208639 
Vibrational frequencies (in cm-1) 
-459.6  15.0  29.9  42.7  55.5  59.7  75.9 113.2 118.3 126.7 187.4 218.3 245.6 258.3 
282.9 309.1 318.5 372.0 384.9 415.6 427.8 482.9 571.3 650.4 725.3 788.4 808.3 860.7 
893.5 910.1 941.2 988.8 997.6 1013.4 1033.1 1038.4 1070.2 1073.6 1117.3 1133.1 1140.0 
1186.6 1192.9 1221.6 1227.9 1230.3 1230.7 1242.1 1253.2 1263.1 1281.9 1285.2 1301.2 
1309.8 1326.8 1348.2 1369.5 1378.8 1386.7 1402.6 1415.1 1478.5 1597.6 1600.5 1875.7 
2382.7 2560.2 2640.9 2646.3 2648.6 2649.5 2653.7 2654.0 2684.4 2703.1 2732.1 2743.1 
2750.5 2758.0 2764.4 2775.4  
 
 
name= TS280 
energy (in kcal/mol)= 65.092637 
ZPE (in kcal/mol)= 139.292 
G (in kcal/mol)= 111.608 
Geometry 
C -2.38517593 0.28414178 -0.87246201 
C -1.08267326 0.00871797 -0.26668077 
C 0.10001984 0.80136079 -0.92708648 
C 1.11734036 1.40764707 0.03800038 
C 0.72807593 2.77118532 0.50383986 
C 1.19642478 3.30679655 1.63148278 
C -1.15166037 0.12174536 1.21968281 
C -1.74483926 1.09469678 1.92461758 
C -2.46812902 2.25621386 1.33747988 
C -1.70986954 1.07695386 3.42002585 
H -2.23215459 0.28554749 -2.47811330 
H -3.23983841 -0.30465164 -0.63659892 
H -2.18915109 -0.51264547 -2.38157783 
H -0.26839628 1.54674145 -1.66274977 
H 2.10536772 1.46407432 -0.47735738 
H 1.29087564 0.72212453 0.89482375 
H 0.04090111 3.31365655 -0.14552028 
H 0.93816509 4.29601928 1.97136866 
H 1.87175497 2.80072382 2.30222496 
H -0.65054647 -0.70947483 1.72180592 
H -2.34876875 2.32876394 0.24215286 
H -2.12049843 3.20690424 1.76300194 
H -3.54908559 2.18450411 1.52522651 
H -1.06424091 1.88236355 3.80132517 
H -1.32404127 0.13369681 3.82849926 
H -2.70992147 1.23059149 3.84811308 
O 0.59149532 -1.38689376 -0.97545608 
O 0.75261041 -0.18706823 -1.72363113 
O -0.76880026 -1.37369230 -0.60995515 
Vibrational frequencies (in cm-1) 
-806.8  26.0  35.8  41.2  64.6  72.7 102.4 117.0 173.6 195.0 199.9 241.9 277.8 299.4 
325.1 331.8 397.7 412.6 449.6 462.7 485.4 494.5 530.3 579.3 646.7 695.6 714.2 823.2 
846.2 864.0 909.4 925.0 970.9 976.5 987.5 993.1 997.6 1014.4 1025.1 1058.9 1075.7 
1086.7 1092.4 1104.9 1120.3 1153.4 1168.0 1213.6 1238.4 1252.3 1263.2 1267.2 1276.7 
1284.3 1286.7 1289.1 1299.6 1330.8 1346.2 1350.3 1384.1 1392.4 1406.7 1422.0 1845.7 
1873.0 2648.2 2649.2 2669.5 2674.6 2675.9 2683.4 2717.9 2718.1 2731.4 2744.2 2757.3 
2774.3 2779.9 2792.5 4831.2  
 
 
name= TS281 
energy (in kcal/mol)= 64.711312 
ZPE (in kcal/mol)= 139.695 
G (in kcal/mol)= 111.075 
549 
 
Geometry 
C -1.65270889 -0.45462935 -1.58902865 
C -0.59298258 -0.49910989 -0.54938154 
C -0.04500753 0.87754688 -0.19393488 
C 1.38411606 0.76255531 0.37282864 
C 1.38513899 -0.49286003 1.69298926 
C 0.94286927 -1.77141376 1.00647223 
C -0.17524514 -1.63686665 0.01764831 
C 0.55854768 0.11895703 2.63593039 
C 1.05815572 1.24173475 3.46081083 
C -0.83847132 -0.29248503 2.85968004 
H -1.30664441 0.18653372 -2.42870945 
H -2.56922764 0.01696489 -1.21101325 
H -1.90964440 -1.43582120 -1.99888913 
H -0.73705889 1.36154465 0.54282671 
H 1.76811761 1.66995815 0.82782769 
H 2.09091456 0.31342973 -0.33070410 
H 2.47482665 -0.47101039 1.88463916 
H 0.66684580 -2.52359665 1.77788387 
H 1.81343671 -2.21666739 0.46808600 
H -0.61107742 -2.59266764 -0.26718642 
H 0.78989447 1.13122848 4.52482087 
H 0.60446805 2.20034178 3.13400389 
H 2.14851953 1.38303071 3.41678506 
H -0.88489692 -1.24134775 3.42684406 
H -1.36692283 -0.51741106 1.90524160 
H -1.44767825 0.44419745 3.40088232 
O 1.74420316 0.95585704 -2.98393348 
O 0.23437874 1.65285045 -1.21437818 
O 1.94616938 -0.15743230 -2.88303416 
Vibrational frequencies (in cm-1) 
-557.1  24.4  38.7  57.6  69.8  75.1  88.5 106.4 116.7 125.3 140.5 169.8 213.8 227.8 
267.6 277.0 304.6 338.0 359.5 410.5 447.6 501.6 538.7 626.7 716.8 793.7 830.8 905.3 
935.2 941.5 974.1 989.9 1001.0 1020.9 1027.0 1047.2 1051.1 1077.4 1105.7 1125.5 1189.4 
1192.9 1211.4 1231.2 1237.1 1244.1 1250.2 1254.2 1256.9 1261.3 1272.0 1282.4 1284.7 
1299.7 1328.4 1346.8 1369.6 1385.0 1388.2 1396.7 1403.4 1409.3 1587.3 1628.3 1869.3 
2608.2 2626.0 2635.1 2646.8 2649.0 2658.3 2661.0 2677.8 2685.0 2703.2 2729.1 2730.0 
2757.9 2759.6 2766.8 2775.2  
 
 
name= TS282 
energy (in kcal/mol)= 62.251237 
ZPE (in kcal/mol)= 142.159 
G (in kcal/mol)= 118.87 
Geometry 
C -2.01765578 -0.59357287 -0.87855388 
C -1.39159618 -0.09336977 -2.09481263 
C -0.46877865 1.16497745 -1.86959308 
C 1.00930717 1.02193631 -2.27737299 
C 1.27936183 -0.29731071 -2.99982268 
C 0.12000247 -0.54196106 -4.01429664 
C -0.65170832 -1.21698624 -2.83659631 
C 0.74043559 -1.51820991 -2.15648088 
C 0.84416279 -1.46063427 -0.64913400 
C 1.32057683 -2.84375862 -2.64352309 
H -3.24849704 0.59278605 -0.65734159 
H -2.70023731 0.63625651 -0.07113472 
H -2.73149545 -1.38164162 -0.90334097 
H -0.56794939 1.53848006 -0.83154649 
H 1.65705425 1.10666691 -1.38521362 
H 1.28753955 1.87097347 -2.93739127 
H 2.29877018 -0.38647451 -3.37485893 
H 0.36530442 -1.21533860 -4.83654910 
H -0.34560504 0.35195611 -4.43969344 
H -1.28101157 -2.07386959 -3.07227510 
550 
 
H 1.88993090 -1.44619399 -0.32384236 
H 0.35862622 -2.33062221 -0.18670144 
H 0.35010767 -0.58448872 -0.20902818 
H 1.29120476 -2.94077641 -3.73414192 
H 0.76557054 -3.69228988 -2.22642849 
H 2.36704393 -2.94965250 -2.33534922 
O -2.38084317 1.79700831 -2.87469617 
O -1.01393744 2.14842758 -2.75650456 
O -2.38738304 0.39089967 -3.03187114 
Vibrational frequencies (in cm-1) 
-805.9  83.7 116.8 165.1 170.4 180.2 205.4 213.4 260.7 271.6 319.7 331.7 372.3 411.0 
430.7 451.6 460.7 484.7 488.4 583.4 629.3 644.5 712.7 725.8 793.4 808.0 851.9 878.5 
891.5 923.4 937.8 973.8 990.9 995.2 1007.7 1008.4 1014.4 1019.6 1062.4 1075.9 1088.0 
1091.4 1093.8 1109.0 1158.7 1163.4 1190.8 1192.8 1206.0 1222.5 1252.0 1266.1 1269.8 
1273.1 1285.9 1294.0 1298.7 1302.5 1310.1 1319.1 1325.4 1334.3 1376.3 1382.0 1406.7 
1418.8 2658.0 2664.4 2676.3 2678.7 2681.4 2684.0 2685.7 2717.8 2737.8 2748.0 2751.6 
2763.4 2781.8 2784.1 4851.5  
 
 
name= TS283 
energy (in kcal/mol)= 66.227707 
ZPE (in kcal/mol)= 138.265 
G (in kcal/mol)= 106.014 
Geometry 
C -2.02267827 -0.25765281 -1.39978131 
C -0.81745031 -0.51566903 -0.56524683 
C 0.43624450 0.09816051 -1.08355097 
C 1.20802946 0.88694993 1.29162818 
C 0.78082198 -0.19476723 2.14820133 
C 0.38346193 -1.48638079 1.38085738 
C -0.83864901 -1.24344755 0.55645849 
C -0.14878273 0.22526401 3.17994906 
C -0.09893039 1.60649086 3.68362334 
C -1.18358304 -0.67279325 3.72657671 
H -1.95787172 0.68905373 -1.95422308 
H -2.94274355 -0.21547722 -0.80147877 
H -2.15676538 -1.05992169 -2.14385029 
H 0.45675784 1.19152824 -1.17735950 
H 0.63965686 1.76785822 1.14780549 
H 2.16855215 0.87672770 0.83586333 
H 1.74047118 -0.46753612 2.74384116 
H 0.24360678 -2.33160739 2.07616600 
H 1.23625268 -1.77064009 0.71942781 
H -1.75769110 -1.68704694 0.93063346 
H -0.65541476 2.28629000 3.00700659 
H 0.93587708 2.00275737 3.69118575 
H -0.52975240 1.73333104 4.68438710 
H -0.80846928 -1.69597162 3.88882058 
H -2.03717401 -0.76096951 3.03009232 
H -1.59521709 -0.32577128 4.68509477 
O 0.86234666 -0.45754969 -4.50320350 
O 1.36712421 -0.57737368 -1.45834763 
O 0.02433469 -0.72319536 -3.78645904 
Vibrational frequencies (in cm-1) 
-124.4  12.3  18.4  28.1  41.0  47.6  55.7  61.2  73.6  82.3 110.1 135.4 172.0 208.9 
215.4 270.1 313.3 341.3 358.1 394.4 400.9 425.4 494.3 539.2 639.9 659.0 819.6 878.4 
909.6 929.4 940.7 953.3 973.0 984.9 991.2 1017.7 1022.2 1034.8 1051.0 1072.6 1103.1 
1129.8 1161.3 1229.5 1233.2 1252.5 1261.0 1263.7 1273.2 1276.4 1281.5 1284.4 1299.9 
1344.9 1367.6 1374.6 1380.2 1386.3 1392.6 1398.2 1400.0 1484.5 1596.8 1812.4 1871.6 
2574.9 2628.5 2648.7 2651.8 2655.6 2664.5 2665.8 2668.3 2673.7 2735.3 2751.5 2755.9 
2760.1 2768.6 2777.9 2801.7  
 
 
name= TS284 
energy (in kcal/mol)= 64.875851 
551 
 
ZPE (in kcal/mol)= 139.64 
G (in kcal/mol)= 110.494 
Geometry 
C -0.26388329 -1.08812336 -2.84065434 
C 0.30603869 -0.65137092 -1.54054864 
C -0.21139729 0.70923921 -1.08836260 
C 0.79541805 1.38050966 -0.13204282 
C 1.23855936 0.19335167 1.16983276 
C 1.85968659 -0.97575305 0.42807703 
C 1.17926926 -1.38675442 -0.84252817 
C 0.01185674 0.03967195 1.81808102 
C -0.50436428 1.09796030 2.71445802 
C -0.83810526 -1.15136018 1.64601024 
H -1.33487490 -1.31496474 -2.75502813 
H 0.24089968 -1.95586921 -3.27499912 
H -0.19120389 -0.24857293 -3.56582719 
H -1.20874754 0.57074032 -0.59644464 
H 0.41723272 2.25840190 0.38237814 
H 1.77263189 1.55276513 -0.59267358 
H 1.99640501 0.82859256 1.66724497 
H 1.92558412 -1.84947177 1.11283242 
H 2.91783787 -0.72650190 0.17551361 
H 1.50665050 -2.35794658 -1.20814361 
H -1.34559840 1.64072487 2.23505781 
H 0.24066216 1.86013913 2.98804706 
H -0.90948239 0.68997769 3.65547744 
H -1.87983974 -1.01604427 1.96730576 
H -0.42856617 -2.01375488 2.20515272 
H -0.86385849 -1.49786218 0.58767762 
O 2.06376449 2.85946649 -3.06214943 
O -0.22141306 1.63906758 -2.01272960 
O 1.91627199 1.74209726 -3.19419822 
Vibrational frequencies (in cm-1) 
-555.6  21.1  23.5  56.9  59.2  66.9  85.7 105.5 122.0 125.6 139.3 166.5 212.7 227.6 
267.7 277.5 305.4 338.4 359.8 410.6 447.7 501.5 539.0 627.3 717.2 793.6 830.6 905.3 
935.9 941.4 973.6 989.6 1001.0 1020.8 1027.0 1047.2 1051.4 1077.1 1105.6 1125.6 1189.1 
1193.2 1211.0 1230.8 1236.9 1244.0 1250.4 1253.8 1256.2 1261.5 1272.1 1282.0 1285.1 
1300.3 1327.4 1346.8 1369.7 1384.9 1388.2 1396.7 1403.5 1409.9 1592.5 1626.0 1869.0 
2608.2 2625.1 2634.5 2646.5 2649.6 2658.4 2661.1 2677.7 2684.9 2702.7 2729.3 2730.2 
2758.5 2759.6 2766.6 2775.1  
 
 
name= TS285 
energy (in kcal/mol)= 61.225676 
ZPE (in kcal/mol)= 143.455 
G (in kcal/mol)= 120.116 
Geometry 
C -2.50978907 -0.26108609 -1.03754456 
C -0.52887186 -0.00858419 -0.56850188 
C 0.53386877 1.10196384 -0.55903144 
C 1.52449625 1.05703595 0.61341829 
C 1.32929405 -0.21156780 1.44680356 
C 1.14720272 -1.41356993 0.46809431 
C -0.38502544 -1.07234202 0.46238419 
C -0.18158747 -0.38844266 1.87466679 
C -0.99877881 0.84856618 2.18356297 
C -0.34031729 -1.39005229 3.01142346 
H -2.94971477 0.31096994 -1.84392338 
H -2.74020920 0.16899402 -0.07742391 
H -2.68621059 -1.31816656 -1.10822259 
H 0.09960113 2.10660990 -0.71826502 
H 1.42029147 1.95649569 1.24643448 
H 2.56152850 1.08900948 0.21498935 
H 2.06607462 -0.32528171 2.24275203 
H 1.37862642 -2.39160852 0.89300320 
552 
 
H 1.66230389 -1.33689650 -0.49599289 
H -1.08070274 -1.90920428 0.41401842 
H -0.98109715 1.60259932 1.39096120 
H -0.62834887 1.34116281 3.09322376 
H -2.05205462 0.59378036 2.36034736 
H -0.00164725 -0.96301450 3.96334352 
H 0.23628765 -2.30782817 2.84829518 
H -1.38854813 -1.68595315 3.13896969 
O 0.35249942 0.25214525 -2.69956148 
O 1.26882884 0.72027451 -1.74169129 
O -0.93880958 -0.07853330 -1.80804439 
Vibrational frequencies (in cm-1) 
-681.8 110.5 116.7 145.3 167.9 179.8 185.9 194.1 225.6 253.9 320.2 347.8 372.9 401.5 
425.5 440.9 462.0 493.9 504.2 623.1 685.8 702.1 747.8 800.4 853.1 882.8 901.2 915.0 
932.3 950.4 974.4 976.3 997.1 1007.4 1014.1 1017.5 1073.0 1078.5 1091.6 1098.6 1148.1 
1157.0 1182.3 1190.9 1208.7 1219.0 1235.4 1251.9 1258.8 1273.6 1282.9 1284.9 1291.3 
1294.7 1298.7 1300.8 1302.7 1305.3 1314.3 1324.5 1370.2 1376.8 1405.7 1416.5 1568.4 
2658.7 2672.0 2672.8 2673.8 2675.5 2676.5 2678.4 2688.3 2696.7 2740.1 2746.2 2749.6 
2757.6 2762.5 2781.7 2783.7  
 
 
name= TS286 
energy (in kcal/mol)= 62.507536 
ZPE (in kcal/mol)= 142.215 
G (in kcal/mol)= 118.753 
Geometry 
C 0.09201933 -0.49702027 -0.53540055 
C 0.40225371 -1.36065762 0.67382300 
C 1.61845097 -0.81807173 1.51518322 
C 1.41926402 -0.71532766 3.04123111 
C 0.02344700 -1.16882786 3.46632926 
C -0.29202533 -2.52092181 2.75996098 
C -0.80849394 -1.67476770 1.55525234 
C -1.07185770 -0.47651812 2.55884568 
C -0.75916819 0.83477354 2.01001100 
C -2.46450930 -0.56068249 3.18323507 
H 0.92105692 -0.52106992 -1.25570628 
H -0.06992028 0.55317626 -0.25527170 
H -0.80342249 -0.84732741 -1.06084863 
H 1.99285082 0.13273898 1.09090945 
H 1.60070770 0.32491605 3.36524462 
H 2.18542336 -1.33633491 3.55136496 
H -0.14570111 -1.12068955 4.54152244 
H -1.05580694 -3.12649021 3.24872912 
H 0.56866093 -3.16472697 2.55248471 
H -1.67397642 -2.04720898 1.00918692 
H -0.99299063 1.82769803 3.32904486 
H -1.46834728 1.36354360 1.41797244 
H -0.20909127 1.78130207 3.11379518 
H -2.55275526 0.09466706 4.05467070 
H -2.70839946 -1.57505723 3.52063599 
H -3.23624403 -0.27058782 2.46117811 
O 2.27637860 -2.48326098 0.13440423 
O 2.62909337 -1.82099631 1.33920887 
O 0.87231781 -2.63879218 0.20755567 
Vibrational frequencies (in cm-1) 
-987.1  57.3 137.3 143.3 166.2 182.0 200.5 204.2 258.3 275.1 313.6 352.2 372.1 388.0 
418.6 446.7 462.2 521.4 533.7 588.6 630.1 658.5 711.8 728.6 806.9 841.4 865.7 875.8 
899.5 920.4 940.1 954.8 987.3 1003.8 1011.5 1024.5 1052.2 1061.0 1071.7 1076.4 1089.6 
1098.3 1125.1 1137.8 1150.6 1167.1 1172.6 1192.2 1196.9 1216.3 1242.6 1255.4 1266.0 
1275.3 1284.5 1286.5 1295.1 1296.5 1300.1 1320.5 1325.2 1367.5 1376.7 1386.4 1401.8 
1410.7 2660.8 2666.5 2672.9 2676.9 2680.6 2686.2 2688.9 2717.6 2739.7 2747.1 2750.4 
2763.9 2779.2 2781.5 4688.1  
 
 
553 
 
name= TS287 
energy (in kcal/mol)= 61.353139 
ZPE (in kcal/mol)= 143.458 
G (in kcal/mol)= 119.751 
Geometry 
C -2.48434866 -0.43964323 -0.87954857 
C -1.04586219 -0.19089587 -0.80550009 
C -0.67636976 1.34503379 -0.75389111 
C 0.37804366 1.75644371 0.29126053 
C 0.85438579 0.58296757 1.14839933 
C 1.20152581 -0.60365689 0.19739726 
C -0.31019580 -0.98912050 0.27804624 
C -0.36582703 -0.26505652 1.67869603 
C -1.62578380 0.45857146 2.10252069 
C 0.05100176 -1.21125483 2.80582084 
H -3.41166254 -0.80660561 -1.59872928 
H -3.07685973 -0.30699644 -0.00287957 
H -2.63642702 -0.81395469 -2.09985914 
H -1.59151140 1.96744763 -0.67963355 
H -0.02639382 2.55467837 0.93987235 
H 1.24558851 2.20552515 -0.23492041 
H 1.60195734 0.86388410 1.88968352 
H 1.87568998 -1.34833428 0.62273801 
H 1.58654958 -0.33652217 -0.78622096 
H -0.56670973 -2.04694750 0.27003357 
H -2.44365040 -0.25343621 2.27282808 
H -1.98260478 1.18267132 1.36403308 
H -1.46370068 1.00915099 3.03741193 
H 0.22779073 -0.66047274 3.73604541 
H 0.96993667 -1.76007906 2.57311344 
H -0.72951297 -1.95596236 2.99935456 
O 0.37134126 0.40345384 -2.51304039 
O -0.20831930 1.61676317 -2.07171518 
O -0.52508394 -0.61120307 -2.09539592 
Vibrational frequencies (in cm-1) 
-1395.3  40.9  91.3 142.4 161.3 176.0 209.0 220.7 259.9 281.0 321.6 345.7 382.0 415.4 
437.5 459.8 483.9 516.8 583.4 652.7 672.8 702.9 721.3 743.2 799.8 852.2 871.6 895.5 
919.5 939.1 981.9 993.8 1003.6 1007.1 1015.3 1021.2 1045.7 1071.1 1086.7 1092.3 1101.3 
1155.4 1158.2 1174.7 1186.5 1198.4 1205.9 1217.0 1240.0 1259.5 1272.8 1279.3 1290.7 
1295.3 1299.6 1303.2 1310.2 1319.9 1323.2 1357.9 1375.4 1387.3 1407.0 1416.7 1498.1 
1919.7 2661.7 2674.0 2677.3 2677.9 2682.2 2689.4 2692.2 2740.6 2749.7 2756.0 2770.2 
2771.7 2781.4 2784.0 3671.0  
 
 
name= TS288 
energy (in kcal/mol)= 62.722032 
ZPE (in kcal/mol)= 142.103 
G (in kcal/mol)= 118.732 
Geometry 
C -2.30437032 -0.49573105 -0.50186624 
C -0.83624866 -0.45159627 -0.68376063 
C -0.27011341 1.01596932 -0.61161854 
C 0.79133655 1.28117242 0.47275810 
C 1.18369819 0.01683217 1.23716867 
C 1.41458984 -1.11999302 0.19543761 
C -0.11638456 -1.39267640 0.28989980 
C -0.09545579 -0.76214711 1.73689841 
C -1.29744915 0.03021275 2.20336038 
C 0.24776885 -1.80607409 2.79595031 
H -2.98304318 -0.05486803 -1.98655173 
H -2.77615589 -1.41245976 -0.22625475 
H -2.81321462 -0.80291679 -2.19947235 
H -1.09897861 1.75641173 -0.55194720 
H 0.42114958 2.04667025 1.18063581 
H 1.69070339 1.72203986 -0.00473440 
554 
 
H 1.96515232 0.18016253 1.97796143 
H 2.03782750 -1.94483915 0.54618042 
H 1.79326092 -0.81188334 -0.77898753 
H -0.44131322 -2.42957863 0.20776818 
H -1.65374480 0.77071981 1.47540180 
H -1.07255844 0.57858385 3.12615546 
H -2.15116095 -0.62877506 2.40958885 
H 0.47758187 -1.33048539 3.75640844 
H 1.11574890 -2.41494098 2.51978529 
H -0.59107996 -2.49280675 2.95912188 
O 0.54061109 -0.04783009 -2.44268479 
O 0.27123345 1.24112412 -1.91318956 
O -0.56372588 -0.83974968 -2.03867793 
Vibrational frequencies (in cm-1) 
-582.6  83.6 108.0 140.3 166.0 181.3 213.7 228.4 257.6 281.2 303.4 355.5 377.9 415.6 
433.7 453.1 458.9 468.5 501.3 566.2 623.5 655.8 707.0 721.5 803.5 828.3 861.7 870.5 
895.6 918.5 926.5 939.5 983.1 994.3 1005.3 1008.4 1018.3 1019.2 1031.9 1051.1 1088.7 
1091.4 1094.6 1102.7 1157.1 1162.9 1185.6 1192.7 1201.9 1226.5 1245.2 1259.1 1269.0 
1278.1 1286.1 1294.9 1296.6 1300.4 1305.7 1314.4 1318.4 1324.1 1373.9 1383.6 1407.0 
1419.3 2658.5 2661.8 2675.4 2676.9 2677.6 2681.3 2690.7 2696.9 2739.4 2747.3 2753.0 
2768.9 2780.5 2782.7 4973.7  
 
 
name= TS289 
energy (in kcal/mol)= 67.932084 
ZPE (in kcal/mol)= 136.917 
G (in kcal/mol)= 104.088 
Geometry 
C -2.94882786 0.16433350 -0.92466004 
C -1.50498369 -0.15920631 -0.73735467 
C -0.59608427 0.67715649 -1.55045057 
C 2.26694862 -0.28907509 1.61187314 
C 0.91139083 -0.63348878 1.46079985 
C 0.34320061 -1.45193874 0.36948407 
C -1.08699751 -1.10497671 0.11333266 
C 0.25615002 -0.07572570 2.60083493 
C -0.12488009 1.38354409 2.59549462 
C -0.64058366 -0.93671603 3.42927146 
H -3.18140298 1.18384275 -0.58398916 
H -3.60799027 -0.51512554 -0.36637959 
H -3.24472825 0.09123974 -1.98220053 
H -0.85234126 1.74279646 -1.64512452 
H 2.85573977 -0.68085770 2.43646133 
H 2.87956264 0.02555808 0.78838970 
H 1.76007938 0.34909359 2.87612096 
H 0.44430399 -2.53354926 0.62262107 
H 0.96196937 -1.33414126 -0.55733001 
H -1.80170398 -1.67189037 0.71490928 
H 0.53231492 1.99767250 1.96736541 
H -0.12705792 1.81108038 3.60507638 
H -1.14366358 1.49715668 2.19440792 
H -0.65325826 -0.60148190 4.47468765 
H -0.31576819 -1.98452244 3.42939244 
H -1.67862229 -0.91518479 3.07101283 
O 2.46393885 -1.27122776 -2.74900451 
O 0.38242479 0.24275830 -2.11047546 
O 1.58753605 -1.96385125 -2.94510466 
Vibrational frequencies (in cm-1) 
-2065.4   9.2  12.9  26.6  34.1  51.0  63.4  71.4  75.2  78.3  80.3 102.5 128.0 173.4 
196.8 233.6 250.7 320.6 345.5 365.6 386.3 418.3 457.7 531.0 539.2 621.4 644.8 835.3 
889.8 928.0 956.3 976.0 978.1 1007.0 1014.0 1015.5 1025.9 1048.1 1077.4 1104.7 1109.7 
1151.9 1204.9 1238.7 1259.4 1279.2 1280.3 1284.1 1285.9 1291.3 1294.7 1299.2 1301.7 
1309.8 1320.1 1349.3 1374.6 1394.3 1396.7 1407.2 1549.0 1553.7 1597.7 1827.7 1865.8 
1883.1 2634.7 2653.5 2665.1 2668.7 2671.1 2674.2 2677.3 2680.8 2693.5 2725.6 2741.9 
2770.9 2775.6 2777.8 2780.2  
555 
 
 
 
name= TS290 
energy (in kcal/mol)= 62.602308 
ZPE (in kcal/mol)= 142.284 
G (in kcal/mol)= 119.164 
Geometry 
C -2.22028568 -0.13982525 -1.15415113 
C -1.15316641 -0.70370775 -1.96149778 
C -0.38395096 0.49939833 -2.65562546 
C 1.13057786 0.58399422 -2.39491364 
C 1.65720080 -0.64216667 -1.64943849 
C 0.99451593 -1.91119837 -2.26601375 
C -0.18865163 -1.67039454 -1.27265914 
C 0.82130234 -0.89724588 -0.33515161 
C 0.34427589 0.30365038 0.45044929 
C 1.53665140 -1.85662230 0.61389545 
H -2.85213738 -1.52068996 -0.34776881 
H -3.17336663 0.08541302 -1.57312060 
H -2.47769752 -1.04386455 0.17890828 
H -0.89121203 1.46301816 -2.44655323 
H 1.36511868 1.50402719 -1.82783329 
H 1.65880616 0.68250660 -3.36754136 
H 2.74132672 -0.64881729 -1.53721568 
H 1.54096998 -2.84023331 -2.10040679 
H 0.74222562 -1.85561792 -3.32946144 
H -0.66792258 -2.55345427 -0.85481031 
H 1.18968551 0.91793857 0.78013550 
H -0.21731754 0.00242706 1.34289061 
H -0.33353897 0.95530870 -0.11889829 
H 0.85970164 -2.21735100 1.39614842 
H 2.37887526 -1.35974384 1.10939775 
H 1.93776571 -2.73671159 0.09954745 
O -1.73065353 -0.51754145 -4.14681051 
O -0.51887364 0.21252929 -4.05137551 
O -1.66730241 -1.45532387 -3.09229343 
Vibrational frequencies (in cm-1) 
-815.6  88.7 140.9 166.4 177.2 177.6 207.9 218.3 274.6 280.8 312.3 349.1 369.3 408.3 
431.2 458.8 461.7 488.0 524.7 558.7 605.1 669.3 707.2 725.2 795.1 815.7 852.7 874.8 
888.9 924.7 938.3 964.3 979.3 992.3 1006.1 1007.1 1012.3 1019.9 1056.5 1074.3 1087.0 
1090.9 1095.7 1105.6 1164.5 1173.9 1188.6 1197.0 1205.7 1220.9 1251.6 1255.4 1269.3 
1279.7 1288.5 1294.5 1297.1 1302.6 1304.7 1318.8 1325.3 1359.9 1377.0 1382.9 1406.8 
1418.6 2656.9 2661.5 2675.8 2676.4 2679.0 2683.9 2684.8 2714.6 2737.2 2748.1 2751.5 
2763.3 2781.6 2783.7 4864.7  
 
 
name= TS291 
energy (in kcal/mol)= 67.499855 
ZPE (in kcal/mol)= 137.423 
G (in kcal/mol)= 109.383 
Geometry 
C -2.57719842 0.36748311 -0.87539699 
C -1.37186185 -0.49060135 -0.91153135 
C 1.05478293 1.15305370 -1.03402121 
C 0.86928076 1.11779703 0.46223835 
C 0.35182187 -0.17767443 1.04967007 
C 0.64583757 -1.50256848 0.37488986 
C -0.76631518 -0.97687417 0.31509243 
C 0.37544541 -0.12929756 2.50794770 
C -1.24907340 1.20661147 2.99915286 
C 0.07764702 -1.29266690 3.34688723 
H -2.93709329 0.66101483 -1.87562398 
H -2.37466106 1.30536177 -0.32688129 
H -3.41632454 -0.13060795 -0.36269099 
H 1.46288026 0.26513701 -1.53732289 
556 
 
H 0.20802328 1.95835728 0.76952421 
H 1.85635991 1.35179194 0.93216726 
H 0.03453240 1.09150325 3.05969923 
H 0.85764675 -2.38579554 0.97448668 
H 1.25909626 -1.53748951 -0.52986796 
H -1.50894650 -1.46723535 0.96858638 
H -1.82049081 0.71162914 2.23040904 
H -1.25677450 2.27677737 2.84047152 
H -1.60871891 0.94047711 3.98066483 
H -0.04916658 -1.02069695 4.40597578 
H 0.94930733 -1.97633530 3.32394062 
H -0.80059311 -1.88105520 3.05037763 
O 0.04047192 -1.44988126 -2.32109992 
O 0.77834725 2.15165610 -1.65318112 
O -0.98847430 -0.75050158 -2.13122061 
Vibrational frequencies (in cm-1) 
-1187.7  28.5  43.8  56.0  58.5  81.2  88.4 102.6 142.5 146.2 179.6 183.0 243.7 263.7 
270.7 298.2 337.1 378.8 390.3 434.7 450.4 533.7 552.8 608.1 660.8 679.4 743.0 805.8 
837.4 868.6 945.5 965.2 998.5 1012.5 1019.5 1035.1 1044.7 1068.5 1087.0 1103.4 1112.3 
1133.5 1163.5 1176.8 1202.0 1224.4 1253.3 1256.2 1260.3 1261.6 1272.8 1279.0 1285.0 
1292.6 1307.9 1318.9 1351.4 1367.9 1375.1 1383.6 1390.1 1419.8 1482.5 1619.1 1827.7 
1845.9 2629.1 2647.8 2652.8 2655.7 2659.3 2666.9 2680.8 2684.1 2693.4 2731.1 2732.7 
2768.7 2769.3 2770.5 2776.0  
 
 
name= TS292 
energy (in kcal/mol)= 65.483664 
ZPE (in kcal/mol)= 139.531 
G (in kcal/mol)= 113.139 
Geometry 
C -2.36068072 -2.06630344 -1.07784071 
C -0.87573496 -1.85614137 -1.08470476 
C 0.02894152 1.13361917 -1.55051600 
C 1.05458153 0.36345767 -0.83886295 
C 0.56640350 -0.31317713 0.44657765 
C 1.48838825 -1.35928784 0.87900998 
C -0.25083621 -1.66299422 0.25014521 
C -0.04469635 0.69780228 1.42693314 
C -1.55772436 0.84489208 1.21779236 
C 0.23230141 0.34733513 2.89170266 
H -2.88638535 -1.26571030 -0.53993102 
H -2.62943883 -3.01762686 -0.59781464 
H -2.76415900 -2.09932981 -2.10249300 
H -0.67690612 0.67583078 -2.23098716 
H 1.91080277 1.03610186 -0.56015641 
H 1.51116623 -0.40528146 -1.51396483 
H 0.43375014 1.69846682 1.21982915 
H 0.79609316 -2.49316359 0.20965397 
H 1.66017411 -1.60822376 1.89896312 
H -0.18481649 -0.62354702 3.17257952 
H -2.10998728 -0.02057095 1.59567314 
H -1.81297962 0.97521328 0.16247223 
H -1.93504958 1.72741473 1.75187178 
H -0.20985964 1.09786505 3.55962038 
H -0.91418721 -1.88391921 1.08986414 
H 1.30896376 0.33122832 3.10196578 
O 0.66167519 3.06844164 -0.71578870 
O -0.10570831 2.41954635 -1.47585446 
O -0.24509433 -1.84516044 -2.11272958 
Vibrational frequencies (in cm-1) 
-1310.3  39.5  60.9  75.4  77.4 100.4 112.2 156.8 169.1 193.9 220.3 222.7 262.6 294.6 
334.7 344.8 368.8 426.9 444.4 504.2 528.5 532.9 560.1 623.9 714.1 779.6 795.4 857.4 
891.1 930.1 980.6 987.3 998.9 1012.1 1023.0 1039.6 1042.7 1047.7 1093.7 1116.5 1136.2 
1171.4 1176.8 1191.3 1222.2 1222.6 1242.7 1252.8 1264.2 1270.8 1275.0 1294.0 1296.9 
1299.9 1303.4 1307.7 1311.4 1325.9 1355.9 1380.0 1396.5 1406.5 1408.9 1601.1 1851.3 
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2135.9 2621.4 2652.7 2666.3 2667.8 2671.5 2674.8 2680.3 2688.7 2703.6 2717.1 2723.6 
2730.0 2778.0 2780.0 2781.4  
 
 
name= TS293 
energy (in kcal/mol)= 64.446482 
ZPE (in kcal/mol)= 140.651 
G (in kcal/mol)= 115.043 
Geometry 
C -2.99941400 0.76936243 -0.41271958 
C -1.91712113 -0.23964822 -0.53179096 
C -0.56371149 0.23809249 -0.95980968 
C 0.21814122 0.99672333 0.12625257 
C 0.94372625 0.08578640 1.07285889 
C 2.07436601 -0.51425743 0.68337495 
C -2.12606154 -1.55615785 -0.37442797 
C 0.42238318 -0.11458495 2.48136111 
C -0.61302981 0.78090787 2.99047612 
C 0.00569798 -1.58586744 2.66403305 
H -3.39303489 1.03800979 -1.40848115 
H -2.65493090 1.70359508 0.05185327 
H -3.85460263 0.40804384 0.17488965 
H -0.64209048 0.85568781 -1.89109688 
H -0.46446748 1.68510261 0.66084656 
H 0.96019115 1.66424269 -0.36652241 
H 1.29655207 0.07711521 3.18689215 
H 2.65528888 -1.16510260 1.31580451 
H 2.50036583 -0.40646634 -0.30148206 
H -3.05975189 -2.05843569 -0.14783578 
H -1.94014691 0.41681697 2.03134226 
H -0.63680659 1.81581012 2.75182704 
H -2.04822271 0.19101137 2.80421614 
H 0.85954346 -2.26147840 2.54502626 
H -0.74844918 -1.88370042 1.92822943 
H -0.41071681 -1.74634416 3.66620980 
O 0.13632390 -1.88020453 -0.49861994 
O 0.18606932 -0.87902466 -1.44720688 
O -1.15925596 -2.49775511 -0.55053889 
Vibrational frequencies (in cm-1) 
-956.0  25.2  62.2  89.7  97.5 120.1 161.6 194.4 211.4 237.6 251.8 272.8 309.8 337.8 
349.8 380.4 431.0 445.5 462.8 500.5 531.2 545.9 595.3 629.4 701.5 717.8 768.7 797.4 
811.1 855.0 903.0 912.2 948.1 966.9 996.5 1014.8 1041.7 1045.9 1058.7 1062.1 1075.0 
1077.4 1089.6 1129.7 1157.7 1162.9 1192.5 1198.6 1216.5 1235.1 1260.5 1279.7 1286.0 
1301.7 1304.5 1314.0 1321.8 1333.5 1345.3 1368.1 1371.3 1394.3 1400.5 1403.8 1835.2 
1845.9 2650.4 2654.4 2660.7 2672.7 2675.3 2677.3 2681.0 2716.1 2721.8 2734.3 2735.6 
2776.5 2779.8 2789.3 4715.1  
 
 
name= TS294 
energy (in kcal/mol)= 62.664631 
ZPE (in kcal/mol)= 142.434 
G (in kcal/mol)= 118.311 
Geometry 
C -1.62331053 -0.19794598 -1.89445536 
C -0.64708913 -0.40028346 -0.74691529 
C 0.69641926 0.39508443 -0.90462091 
C 0.81476825 1.14052660 0.31106786 
C 1.50451636 0.98794399 1.47716057 
C 2.71585346 0.11438049 1.64189194 
C -1.27466261 -0.06717642 0.61689079 
C -0.28058926 0.19697455 1.76271055 
C -0.85255788 1.20652744 2.73654133 
C 0.14821990 -1.09115775 2.42535958 
H -1.17988562 -0.52482139 -2.84687893 
H -1.90567402 0.85615048 -2.00021254 
558 
 
H -2.53967704 -0.78399246 -1.75244059 
H 0.76737461 1.02442608 -1.81830920 
H -0.93883715 2.20242658 2.27350062 
H 3.60793579 0.65169989 1.28178338 
H 1.47208322 1.79416224 2.22633879 
H 2.90095648 -0.16467321 2.68420485 
H 2.65746082 -0.80784307 1.04789664 
H -1.95405909 -0.89273505 0.91105595 
H -1.91864534 0.82964981 0.48285739 
H -0.24144210 1.31716215 3.64037780 
H -1.85829153 0.91380828 3.06786044 
H -0.72044014 -1.63170926 2.82971651 
H 0.83977327 -0.93442261 3.26172678 
H 0.63665966 -1.77512368 1.71390332 
O 1.14103661 -1.79395048 -0.54347267 
O 1.65264778 -0.64935656 -1.17914135 
O -0.26368829 -1.77237992 -0.80851416 
Vibrational frequencies (in cm-1) 
-394.5  66.3  91.3 127.7 158.8 162.8 213.2 216.1 229.8 239.7 271.4 281.9 294.9 329.7 
392.1 407.1 422.9 427.9 495.2 517.3 582.3 599.3 655.9 719.8 853.8 885.7 893.5 937.0 
945.2 959.0 969.9 986.5 991.6 1001.8 1015.0 1024.7 1028.8 1065.8 1096.3 1117.7 1130.3 
1161.9 1190.5 1211.9 1227.8 1239.0 1259.9 1269.8 1273.0 1277.0 1279.4 1284.5 1286.7 
1288.4 1293.8 1295.1 1307.3 1313.2 1351.1 1379.2 1389.6 1394.6 1401.2 1416.7 1772.0 
2654.2 2659.5 2664.6 2665.3 2668.2 2670.3 2671.9 2677.0 2677.9 2695.7 2716.2 2730.6 
2775.2 2777.2 2779.9 2780.4  
 
 
name= TS295 
energy (in kcal/mol)= 66.124961 
ZPE (in kcal/mol)= 138.998 
G (in kcal/mol)= 111.951 
Geometry 
C -1.05301348 -0.67003481 -2.84277935 
C -0.03445985 -0.57167332 -1.86736658 
C -0.53368643 0.48492330 -0.62240427 
C -0.97349597 0.10463051 0.74889002 
C 0.18889883 -0.37408278 1.55996841 
C -0.21967952 -2.82321187 -0.83188138 
C 0.52168368 -1.78186322 -1.20977767 
C 1.07828300 0.42339487 2.16812624 
C 1.04006671 1.91170278 2.10857720 
C 2.21688597 -0.15035574 2.94637702 
H -2.11434054 0.46744468 -2.05535726 
H -1.01559150 -0.07430829 -3.73115681 
H -1.66748922 -1.53819291 -2.92529932 
H -1.94224692 0.89901009 -1.36734337 
H -1.74775263 -0.69487549 0.68010181 
H -1.48046922 0.95808311 1.25330280 
H 0.27347741 -1.45812255 1.61791199 
H 0.19202964 -3.70634400 -0.36858561 
H -1.28979177 -2.87747618 -0.96562070 
H 1.60560023 -1.76017121 -1.06721339 
H 0.01905615 2.30926511 2.03737999 
H 1.58666407 2.27525385 1.22095419 
H 1.50692422 2.37977818 2.98539844 
H 3.18003625 0.24221917 2.58738215 
H 2.27182888 -1.24511984 2.88150137 
H 2.13702920 0.10603213 4.01282077 
O 0.77680704 1.54280382 -2.05362136 
O 0.27425431 1.53644678 -0.65721324 
O 1.10328035 0.22355203 -2.28879522 
Vibrational frequencies (in cm-1) 
-1253.6  22.5  42.9  57.0  82.6  93.1 103.4 137.8 170.1 201.4 230.1 251.1 290.1 305.0 
344.4 357.3 403.9 410.8 454.9 478.4 484.1 535.8 565.5 626.7 652.6 668.7 724.8 751.8 
820.8 834.8 897.9 910.0 922.9 940.6 975.0 981.5 992.3 1004.8 1019.9 1033.2 1059.8 
559 
 
1081.9 1089.4 1115.1 1129.3 1177.5 1196.2 1210.4 1231.8 1270.3 1274.0 1280.4 1284.6 
1286.3 1303.2 1320.4 1328.1 1366.2 1376.1 1389.4 1396.1 1400.1 1416.6 1512.8 1847.9 
1868.5 2651.6 2659.1 2669.9 2671.9 2675.4 2712.9 2731.8 2742.3 2747.0 2754.1 2775.9 
2779.6 2784.6 2799.6 4082.2  
 
 
name= TS296 
energy (in kcal/mol)= 63.351134 
ZPE (in kcal/mol)= 141.794 
G (in kcal/mol)= 118.09 
Geometry 
C -1.92730497 -1.18573173 -0.42795993 
C -0.64166170 -0.49321943 -0.85919724 
C -0.49321066 0.96632900 -0.29769989 
C 0.79267244 1.20212178 0.49998922 
C 1.02867259 0.16941326 1.57878756 
C 1.09023599 -1.46210753 0.62415935 
C 0.58201175 -1.29257204 -0.60991168 
C 0.11075380 0.04681226 2.64559556 
C -1.12162017 0.87138456 2.76896965 
C 0.24555426 -1.07709262 3.48096866 
H -2.81269537 -0.60062198 -0.70857753 
H -1.94568767 -1.34734350 0.65479638 
H -2.02096449 -2.16676900 -0.91368451 
H -1.39845433 1.29462193 0.24909565 
H 0.77338098 2.22006733 0.94012433 
H 1.64932528 1.21003184 -0.20999329 
H 2.09554371 0.07684369 1.84671249 
H 0.31360427 -2.07730788 1.55940870 
H 2.05199896 -1.92113959 0.80289968 
H 1.08732556 -1.65208393 -1.50198066 
H -1.95114714 0.46348986 2.17198173 
H -0.95695770 1.90997612 2.44660620 
H -1.47394532 0.92148287 3.80961748 
H -0.49882845 -1.27966802 4.24004500 
H 1.22813028 -1.42373715 3.78447403 
H 0.05456811 -2.09271896 2.46235777 
O -0.08230938 0.92136242 -2.51751774 
O -0.48387252 1.79152869 -1.46104453 
O -0.80169068 -0.26668649 -2.27453339 
Vibrational frequencies (in cm-1) 
-2282.3  59.2 106.7 142.1 162.7 169.3 199.0 222.3 254.5 279.9 302.9 331.3 358.9 379.6 
399.5 439.6 456.3 482.4 572.0 573.6 638.3 684.4 707.6 718.5 820.9 829.3 859.2 899.9 
933.9 958.6 984.1 988.2 997.7 1011.6 1026.1 1045.7 1048.8 1057.4 1077.8 1092.8 1115.0 
1132.5 1149.6 1181.0 1200.8 1214.5 1224.0 1242.6 1268.8 1274.7 1283.3 1287.7 1290.1 
1294.8 1303.4 1314.8 1323.3 1337.3 1360.4 1379.4 1389.9 1393.7 1522.3 1563.1 1695.0 
1751.3 2433.8 2655.0 2662.2 2668.4 2672.8 2678.8 2687.4 2701.7 2707.4 2735.8 2738.3 
2756.1 2768.2 2774.3 2779.9  
 
 
name= TS297 
energy (in kcal/mol)= 62.575343 
ZPE (in kcal/mol)= 142.576 
G (in kcal/mol)= 118.485 
Geometry 
C -1.56737906 -0.33213800 1.82670999 
C -0.42067046 0.37393595 -1.12240957 
C 0.01991423 1.52951075 -0.24837737 
C 1.17220701 1.08834317 0.56592697 
C 0.96823067 -0.22043401 1.27588800 
C 0.75995409 -1.23603174 0.17618937 
C -0.12115240 -0.92848780 -0.90747846 
C -0.13955756 -0.26366456 2.37677770 
C 0.00451241 0.98056664 3.26795064 
C 0.10466102 -1.52227461 3.23467465 
560 
 
H -1.70322640 -1.19282409 1.16065854 
H -1.84011417 0.56299028 1.26011371 
H -2.29642181 -0.42972675 2.63946862 
H -0.80513226 1.99780575 0.33408161 
H 1.82580593 1.82877895 0.98579339 
H 2.16754437 0.32758067 -0.51315097 
H 1.92610829 -0.46655705 1.81352245 
H 0.99631506 -2.26618591 0.39483643 
H 2.11948554 -0.52239794 -0.61969003 
H -0.43366861 -1.71518282 -1.58623580 
H -0.69365296 0.94562986 4.11124558 
H -0.20214481 1.90042464 2.70992457 
H 1.01478540 1.06654038 3.68060572 
H 1.09502049 -1.51288148 3.69963066 
H 0.02325809 -2.43502256 2.63571349 
H -0.63145444 -1.59560594 4.04257970 
O -0.62595717 2.31024456 -2.22508299 
O 0.40237217 2.47191452 -1.27867185 
O -0.89837223 0.86559194 -2.29833632 
Vibrational frequencies (in cm-1) 
-1379.2  44.4  88.4 105.4 173.5 180.7 201.3 217.2 225.8 285.3 295.4 305.3 372.3 402.5 
406.3 415.4 459.9 520.7 554.5 576.5 608.9 691.2 714.2 758.1 827.9 838.0 848.7 870.5 
913.7 930.6 958.3 967.1 977.5 989.1 991.2 997.7 1036.9 1041.3 1060.2 1077.5 1113.8 
1145.4 1167.2 1196.2 1210.5 1228.4 1233.2 1246.5 1277.4 1291.6 1295.0 1297.7 1301.0 
1307.7 1310.1 1310.8 1316.2 1333.3 1349.9 1372.6 1385.2 1402.8 1411.0 1412.8 1437.0 
1781.9 2660.2 2672.3 2674.5 2676.3 2678.3 2680.3 2681.2 2685.8 2750.4 2764.8 2771.2 
2780.8 2781.7 2783.7 3627.6  
 
 
name= TS298 
energy (in kcal/mol)= 63.132477 
ZPE (in kcal/mol)= 142.089 
G (in kcal/mol)= 118.66 
Geometry 
C -2.24500326 -0.43355818 -0.69020475 
C -0.76938915 -0.30992422 -0.68403306 
C -0.30744857 1.19701391 -0.68091981 
C 0.64272639 1.61307230 0.45770568 
C 0.99556373 0.45228307 1.38727609 
C 1.39090903 -0.76807749 0.50039772 
C -0.12829768 -1.11030139 0.45385175 
C -0.30056213 -0.33923228 1.82010848 
C -1.57721337 0.43540609 2.06776253 
C -0.04151443 -1.25290878 3.01482789 
H -2.74289841 -0.24864286 -2.29482782 
H -2.70315256 -1.32664070 -0.32104857 
H -2.51437513 -1.01443998 -2.28739183 
H -1.18446580 1.87927321 -0.74559972 
H 0.19195394 2.43646848 1.04211815 
H 1.57123436 2.02949196 0.01533653 
H 1.68007672 0.72757198 2.18931448 
H 2.00164181 -1.52045296 1.00365696 
H 1.86945291 -0.53853479 -0.45247628 
H -0.39705249 -2.16608424 0.44330508 
H -1.88147737 1.07602550 1.23042633 
H -1.47635619 1.08847746 2.94314316 
H -2.42237226 -0.24016229 2.25300668 
H 0.05703024 -0.67234379 3.93938792 
H 0.87507128 -1.84203614 2.90201081 
H -0.86687814 -1.96057670 3.15544886 
O 0.77032957 0.06751199 -2.31628795 
O 0.32385992 1.36156445 -1.95026391 
O -0.29731413 -0.79501145 -1.95128999 
Vibrational frequencies (in cm-1) 
561 
 
-689.4  81.9  99.1 137.6 163.7 180.5 211.5 225.3 256.4 284.3 305.1 351.8 378.1 412.8 
420.4 444.9 460.2 472.6 504.1 571.7 634.5 658.0 708.6 721.8 803.2 830.7 861.7 869.9 
895.3 919.2 935.5 941.6 985.2 995.7 1006.5 1008.5 1018.8 1022.3 1049.2 1060.2 1090.2 
1091.4 1096.4 1103.0 1157.0 1166.2 1186.6 1193.4 1203.0 1227.0 1244.2 1259.3 1269.4 
1278.6 1286.6 1294.5 1295.9 1300.3 1304.9 1314.0 1318.2 1323.2 1373.6 1383.0 1407.0 
1420.9 2659.2 2663.0 2676.0 2677.2 2677.9 2681.5 2689.2 2691.1 2740.5 2747.8 2751.4 
2767.4 2781.3 2783.3 4929.8  
 
 
name= TS299 
energy (in kcal/mol)= 64.345026 
ZPE (in kcal/mol)= 140.885 
G (in kcal/mol)= 113.867 
Geometry 
C -2.33720353 -1.01925617 -1.20668896 
C -0.94079075 -0.53534761 -0.80191810 
C -0.94945190 0.85265654 -0.10747815 
C 0.24657233 1.04872989 0.83658873 
C 0.74869645 -0.26498714 1.35583788 
C 2.11989844 -0.67400870 0.91950312 
C -0.35362381 -1.60423809 -0.00231874 
C 0.08846333 -0.95428339 2.32487586 
C -1.13796582 -0.46212390 3.01874290 
C 0.57531150 -2.27483807 2.82236162 
H -2.87087437 -0.24874897 -1.77399774 
H -2.92500077 -1.28876826 -0.32072355 
H -2.27165534 -1.91095208 -1.84433555 
H -1.91983714 1.09311096 0.36438312 
H -0.02488599 1.73472446 1.66336616 
H 1.05065122 1.58967922 0.28847046 
H 2.82444391 -0.57394911 1.75784491 
H 2.17119238 -1.72133240 0.58252372 
H 2.49946837 -0.06954537 0.08495935 
H 0.47305461 -2.14606984 -0.42490440 
H -2.01560760 -1.06247775 2.73140142 
H -1.37795356 0.58855264 2.81405265 
H -1.03546166 -0.54740184 4.11309878 
H 0.15015544 -2.55731216 3.79281742 
H 1.66749796 -2.31713855 2.92442876 
H 0.27884177 -3.06091273 2.10172659 
O 0.09225343 1.10801244 -2.06610043 
O -0.84686257 1.74133646 -1.21494849 
O -0.23514188 -0.28311622 -2.03963581 
Vibrational frequencies (in cm-1) 
-145.2  17.9  53.7  61.9  85.1  97.0 124.9 136.3 172.3 206.5 213.3 275.3 291.9 345.5 
362.1 379.7 389.8 437.0 448.8 513.3 520.8 598.5 651.6 712.7 817.4 841.3 862.9 886.8 
939.8 969.8 971.8 992.0 1004.8 1008.3 1013.1 1024.0 1046.2 1062.3 1068.8 1107.4 1114.6 
1145.0 1153.7 1170.3 1227.3 1239.5 1261.3 1265.1 1274.1 1280.7 1281.8 1285.7 1287.3 
1291.6 1293.0 1305.8 1318.2 1335.2 1344.7 1358.0 1392.0 1394.9 1401.9 1408.2 1799.7 
2648.8 2654.0 2656.1 2662.0 2667.8 2673.0 2673.5 2674.5 2678.0 2681.4 2700.4 2736.1 
2772.8 2774.0 2776.3 2779.6  
 
 
name= TS300 
energy (in kcal/mol)= 61.094468 
ZPE (in kcal/mol)= 144.137 
G (in kcal/mol)= 119.869 
Geometry 
C -2.64553963 -2.32021905 0.13328193 
C -1.68547911 -1.28075938 -0.45723826 
C -2.17795871 0.18173540 -0.19751970 
C -1.06671684 1.18684988 0.10359036 
C 0.15057814 0.56372150 0.84320507 
C 0.72871868 -0.50961939 -0.10017373 
C -0.30935291 -1.54351997 -0.05689596 
562 
 
C -0.27929807 -0.07633708 2.10184050 
C -0.87875318 0.86619010 3.09287345 
C -0.03937244 -1.42052272 2.64725579 
H -3.67732668 -2.13561651 -0.18686165 
H -2.60735682 -2.31525100 1.22611335 
H -2.37933414 -3.32976718 -0.20689129 
H -2.98639984 0.21302309 0.55779687 
H -1.46864547 2.03227104 0.68836992 
H -0.71129313 1.62412895 -0.85382216 
H 0.87712728 1.38828357 1.05136199 
H 1.71384405 -0.87194909 0.24386909 
H 0.89863615 -0.09048493 -1.11257378 
H -0.00839112 -2.57127368 0.04203932 
H -1.97768373 0.87599166 3.01582937 
H -0.54652810 1.90666528 2.95173589 
H -0.64091495 0.60425177 4.13476138 
H 0.48704800 -1.39038821 3.61817594 
H 0.53030720 -2.08910572 1.98474065 
H -1.00394930 -1.93565937 2.83223602 
O -2.04633124 -0.13301152 -2.41023643 
O -2.81786748 0.53815666 -1.41894765 
O -1.85111360 -1.43087128 -1.89497449 
Vibrational frequencies (in cm-1) 
-177.4  59.5  72.7  84.2 157.5 173.9 192.2 239.4 256.4 283.5 311.6 364.8 371.7 402.1 
425.7 459.4 472.9 522.7 536.2 639.3 684.1 720.9 794.8 827.9 856.3 877.3 926.9 943.0 
951.8 964.6 983.1 1004.5 1019.0 1036.2 1046.0 1060.3 1066.7 1101.2 1109.3 1131.5 1149.5 
1163.0 1193.3 1210.8 1227.2 1243.6 1249.0 1253.6 1259.6 1260.6 1269.3 1286.3 1292.2 
1296.8 1301.1 1323.3 1343.9 1345.4 1357.8 1368.7 1387.0 1394.8 1409.0 1442.0 1452.8 
2631.7 2649.4 2654.9 2656.6 2661.3 2664.3 2674.5 2683.2 2685.4 2697.8 2738.1 2745.5 
2754.5 2765.2 2770.3 2780.7  
 
 
name= TS301 
energy (in kcal/mol)= 64.947937 
ZPE (in kcal/mol)= 140.378 
G (in kcal/mol)= 113.303 
Geometry 
C -2.44643587 0.00670481 -0.49344866 
C -1.01672005 0.00680599 -0.16110925 
C -0.15093108 1.42766282 -0.55787481 
C 0.94489845 1.55116763 0.58297314 
C 0.99362780 0.25088302 1.37531513 
C 1.19365004 -0.90899616 0.36321737 
C -0.25883446 -1.12980597 0.01684187 
C -0.42661146 -0.10014625 1.84826920 
C -1.35972907 0.97332353 2.31092345 
C -0.60348435 -1.35955290 2.64886939 
H -2.99145055 0.84128757 -0.02913220 
H -2.97507513 -0.92381108 -0.25723294 
H -2.54402020 0.16385961 -1.59185074 
H -0.90565748 2.23376068 -0.47456034 
H 0.75222030 2.42314278 1.21578879 
H 1.90676426 1.74371527 0.07375407 
H 1.73161388 0.27741927 2.19250125 
H 1.70324828 -1.78249434 0.78239275 
H 1.76977968 -0.59684267 -0.54010124 
H -0.61295116 -2.14036938 -0.13982699 
H -2.39858173 0.62564289 2.39984328 
H -1.37918486 1.86345345 1.66002497 
H -1.05205878 1.33713912 3.30635358 
H -0.49762291 -1.15072534 3.72674828 
H 0.13270986 -2.14255567 2.41738674 
H -1.60036001 -1.80351620 2.51608772 
O 0.81438920 -0.71778639 -3.13845411 
O 0.30403695 1.20089502 -1.71144438 
563 
 
O 0.34696604 -1.60099647 -2.59815735 
Vibrational frequencies (in cm-1) 
-396.0  29.8  46.6  62.2  71.7  94.1 137.8 149.7 157.5 175.1 187.3 212.8 231.0 265.0 
301.6 323.6 370.4 405.0 425.4 439.7 468.1 517.9 548.5 635.9 714.5 858.2 861.7 921.1 
949.5 965.3 989.7 1005.8 1008.5 1017.2 1022.4 1046.4 1055.1 1089.0 1113.1 1138.4 1149.2 
1159.8 1185.5 1212.7 1243.5 1251.0 1255.0 1259.1 1267.1 1269.1 1276.0 1277.2 1282.8 
1285.9 1300.2 1313.4 1322.8 1330.4 1352.6 1388.4 1393.0 1402.4 1556.6 1587.3 1680.5 
2626.5 2642.1 2645.0 2645.7 2655.5 2660.9 2665.4 2676.7 2679.5 2726.9 2742.4 2745.6 
2755.1 2769.0 2771.1 2775.1  
 
 
name= TS302 
energy (in kcal/mol)= 65.952013 
ZPE (in kcal/mol)= 139.436 
G (in kcal/mol)= 111.559 
Geometry 
C -1.98689583 1.67098439 -1.81567583 
C -0.57061852 1.73522211 -1.25206228 
C -0.54121136 1.57157018 0.30728738 
C 0.48071124 0.56013002 0.82648528 
C 0.26022023 0.30587735 2.28694827 
C 1.51315500 1.15930680 -2.48377391 
C 0.33909155 0.79127575 -1.97521340 
C 0.52098122 1.27026853 3.19802748 
C 0.16529427 1.18107218 4.55011987 
C -0.31597621 -1.02020278 2.64501360 
H -2.44819318 0.69303926 -1.64460880 
H -1.98874136 1.85813596 -2.89808229 
H -2.62911465 2.43775948 -1.35998200 
H -1.55035226 1.38746806 0.73265071 
H 1.50821052 0.94555055 0.64962682 
H 0.42077531 -0.38329681 0.24870644 
H 0.91610450 2.23170606 2.84533810 
H 2.16850280 0.48938974 -3.01891160 
H 1.90775126 2.16453350 -2.40639584 
H -0.04409645 -0.22393882 -2.06871250 
H 0.20916025 0.35036291 5.19912367 
H 0.68720963 2.44377407 5.37719185 
H 1.38714498 2.03996232 5.34688392 
H -1.41422226 -1.00020265 2.57707153 
H 0.04030448 -1.82154394 1.98498913 
H -0.06595808 -1.31870437 3.67269326 
O 0.56745131 3.43256121 -0.27898651 
O -0.21124263 2.88210446 0.76992348 
O -0.15525110 3.09674325 -1.45257557 
Vibrational frequencies (in cm-1) 
-946.3  22.6  40.0  46.6  54.1  57.3 102.4 152.6 157.3 194.7 212.1 231.1 255.9 269.8 
293.4 337.6 367.1 423.1 456.4 507.0 518.9 543.2 583.5 595.3 643.9 679.5 686.5 713.2 
855.5 884.3 933.0 941.5 961.7 968.8 976.3 986.6 1008.5 1014.0 1047.4 1057.9 1062.3 
1079.6 1097.0 1135.6 1138.1 1154.2 1169.3 1196.8 1250.9 1266.5 1269.1 1281.6 1285.5 
1288.2 1290.2 1298.9 1317.2 1338.6 1358.9 1372.5 1386.5 1395.5 1400.8 1434.9 1803.6 
1849.9 2659.1 2667.8 2670.1 2675.0 2678.5 2685.2 2709.6 2727.6 2741.5 2751.4 2756.0 
2776.7 2779.6 2781.7 4774.2  
 
 
name= TS303 
energy (in kcal/mol)= 66.082748 
ZPE (in kcal/mol)= 139.392 
G (in kcal/mol)= 112.742 
Geometry 
C -2.57994457 0.61252690 0.57218433 
C -1.29972924 0.01982400 -0.00746284 
C -0.48803319 1.09493197 -0.81366404 
C 1.03632217 1.01801993 -0.69654293 
C 1.57360128 -0.33692720 -1.03195443 
564 
 
C 2.76276875 -0.76600175 -0.60971452 
C -0.53958378 -0.78669442 0.98149488 
C -0.03107477 -0.32554471 2.14489183 
C -0.26812352 0.98481422 2.59940931 
C 0.70017441 -1.26564889 3.05612572 
H -3.21383630 -0.18369554 0.98762215 
H -3.16878726 1.12891064 -0.19516824 
H -2.38056587 1.31486946 1.39030293 
H -0.85512805 2.11783601 -0.59322018 
H 1.34708345 1.32886811 0.31987116 
H 1.48771279 1.76205602 -1.39286639 
H 0.92105006 -0.94704800 -1.66284542 
H 3.42713929 -0.19132909 0.01164261 
H 3.16265859 -1.73555499 -0.85955966 
H -0.43309952 -1.83599552 0.70530253 
H -0.13355871 1.89569098 2.08088991 
H 1.04213825 1.32982724 3.67774907 
H 0.36918908 1.23632756 4.10208485 
H 1.75601648 -0.98726740 3.16517441 
H 0.69201628 -2.29931904 2.67558356 
H 0.23737414 -1.29890668 4.05248632 
O -1.89285721 -0.08207446 -2.16500903 
O -0.78468124 0.82456634 -2.18551882 
O -1.65966707 -0.90858029 -1.05541678 
Vibrational frequencies (in cm-1) 
-840.4  36.9  51.8  78.9  92.1  99.7 115.7 141.5 146.8 169.0 195.1 243.5 266.0 287.1 
318.2 356.2 364.0 388.7 443.3 450.8 495.7 511.9 566.4 626.2 653.5 685.1 690.4 720.9 
823.5 870.4 883.0 906.7 940.6 960.6 981.6 983.0 1007.5 1012.3 1040.2 1058.0 1068.4 
1074.4 1101.7 1120.4 1133.5 1144.6 1164.8 1192.4 1217.5 1249.8 1273.7 1279.6 1282.7 
1286.3 1291.6 1293.8 1326.5 1340.7 1350.3 1366.2 1385.4 1394.0 1405.6 1500.0 1805.1 
1846.6 2660.0 2663.7 2668.2 2674.1 2675.9 2680.3 2716.1 2732.0 2733.0 2748.2 2751.0 
2776.9 2779.0 2794.1 4895.4  
 
 
name= TS304 
energy (in kcal/mol)= 66.790395 
ZPE (in kcal/mol)= 138.686 
G (in kcal/mol)= 108.765 
Geometry 
C -2.11400947 -1.14340374 -1.58987483 
C -1.55246035 -0.74489759 -0.35359703 
C -1.02441024 0.70904924 -0.44580168 
C 0.45330147 0.75302783 0.04661248 
C 0.71913673 2.07626084 0.71193960 
C 1.95646672 2.24713689 1.56627352 
C -1.47607864 -1.58814897 0.79974404 
C -1.35861185 -1.09939973 2.05013083 
C 0.59226646 2.21525983 2.21652115 
C -1.29399541 -1.95703816 3.25452836 
H -1.46174472 -0.41854612 -2.37836258 
H -2.98220138 -0.55109317 -1.95232269 
H -2.23289760 -2.18997319 -1.83027749 
H -1.68275417 1.33862513 0.21292437 
H 1.09947699 0.65925503 -0.85529016 
H 0.70932892 -0.09510168 0.69627922 
H 0.40200970 2.92238759 0.08438168 
H 2.63678933 1.41342707 1.70357521 
H 2.51207355 3.17854631 1.52590903 
H -1.54088211 -2.66563366 0.61957210 
H -1.31830215 -0.01930392 2.24209329 
H 0.31254848 1.36356073 2.82343457 
H 0.17701407 3.12624943 2.63537157 
H -0.36647396 -1.77302107 3.82425470 
H -1.32317305 -3.03373086 3.03275551 
H -2.12911092 -1.74791241 3.94412195 
565 
 
O 0.47102944 1.51510148 -3.58341792 
O -1.15142954 1.06679629 -1.70611865 
O 0.79868388 0.45057725 -3.36919294 
Vibrational frequencies (in cm-1) 
-1017.8  15.5  29.3  46.5  51.6  55.1  73.5  77.9 106.0 122.0 136.2 149.4 170.9 190.4 
269.7 318.3 363.2 384.8 392.3 450.2 488.7 555.9 571.0 694.5 763.8 819.2 864.3 875.0 
880.1 901.1 939.1 950.1 969.7 1001.3 1012.7 1016.6 1030.8 1050.1 1084.8 1087.1 1107.2 
1123.7 1132.1 1167.7 1188.4 1206.9 1215.0 1231.0 1253.0 1271.0 1277.3 1311.5 1316.2 
1325.3 1333.4 1345.8 1349.0 1379.7 1382.5 1385.7 1432.3 1472.1 1560.1 1596.3 1788.5 
2140.5 2610.9 2655.2 2656.5 2664.3 2665.8 2710.2 2710.9 2725.1 2740.2 2747.4 2754.2 
2760.8 2774.8 2789.5 2796.1  
 
 
name= TS305 
energy (in kcal/mol)= 63.206402 
ZPE (in kcal/mol)= 142.442 
G (in kcal/mol)= 119.392 
Geometry 
C -3.90692039 -0.63300420 3.49719674 
C -3.20823768 -1.12018903 2.23839075 
C -3.28066395 -0.11079069 1.03303542 
C -1.95684499 0.15274908 0.28437111 
C -0.76547980 -0.56202807 0.91985481 
C -1.16025626 -2.05025113 1.14557880 
C -1.77881780 -1.59604247 2.50062382 
C -0.77828486 -0.35999407 2.49587674 
C -1.31506709 0.84834996 3.09448111 
C 0.56079672 -0.73851970 3.12476311 
H -4.88289105 -0.18607311 3.27598929 
H -3.29773860 0.11072386 4.03732469 
H -4.08270401 -1.46389114 4.19363157 
H -3.77320070 0.83871542 1.32651433 
H -1.76539228 1.23843637 0.22507025 
H -2.07209172 -0.18677454 -0.76727164 
H 0.18022146 -0.36926905 0.41675661 
H -0.31609430 -2.73541060 1.24365329 
H -1.85043176 -2.48231705 0.41831982 
H -1.69450345 -2.27513334 3.34885424 
H -1.88774710 1.56008178 2.55226057 
H 0.00068577 1.89293968 3.14922038 
H -0.23139905 1.66793568 3.89348459 
H 1.35936517 -0.05338053 2.82568889 
H 0.88336506 -1.74559385 2.83134645 
H 0.48879972 -0.73800622 4.22059594 
O -4.08769598 -2.10923016 0.38643031 
O -4.22384592 -0.71592676 0.15217289 
O -4.01267234 -2.22763002 1.79633846 
Vibrational frequencies (in cm-1) 
-971.8  90.2 134.8 157.7 175.9 202.5 208.7 219.8 264.5 283.3 328.5 349.8 382.0 405.8 
435.3 463.8 475.1 516.5 552.5 588.5 634.9 655.7 708.0 736.7 790.4 829.9 851.1 870.3 
895.6 916.6 941.5 958.1 989.6 1003.3 1009.9 1027.4 1039.0 1041.8 1056.4 1071.1 1080.5 
1098.5 1140.2 1143.3 1146.8 1155.7 1183.8 1193.9 1207.9 1227.9 1243.9 1256.3 1265.0 
1277.4 1279.3 1287.7 1294.1 1299.7 1301.5 1302.6 1319.7 1368.7 1374.2 1388.0 1406.9 
1419.2 2648.3 2658.7 2668.6 2675.9 2679.0 2686.5 2689.0 2715.0 2740.4 2747.8 2752.3 
2767.6 2774.9 2779.2 4731.8  
 
 
name= TS306 
energy (in kcal/mol)= 67.153643 
ZPE (in kcal/mol)= 138.71 
G (in kcal/mol)= 108.636 
Geometry 
C -1.57625825 -1.15436045 -2.14958000 
C -0.70652207 -0.84494199 -0.97808006 
C -0.52278090 0.63343465 -0.79134662 
566 
 
C 1.22404516 0.75679374 0.36317403 
C 0.82172275 -0.15086196 1.43988343 
C 0.74202386 -1.60612737 0.94245891 
C -0.20366998 -1.80453747 -0.19621312 
C -0.25865473 0.30368847 2.29139298 
C -0.31201112 1.70806901 2.73171232 
C -1.27275812 -0.62595722 2.81432292 
H -1.18520144 -0.64587185 -3.05171084 
H -2.59953810 -0.78359883 -2.00084210 
H -1.63448798 -2.22459335 -2.37546267 
H -1.05554759 1.05485981 0.08226631 
H 1.20218299 1.81736464 0.48147638 
H 1.92878231 0.42429157 -0.37148123 
H 1.73708803 -0.08432658 2.16361313 
H 0.49091152 -2.29175125 1.77520586 
H 1.75644308 -1.91888011 0.59769394 
H -0.42721767 -2.85394567 -0.39354216 
H -0.97265022 2.29699815 2.06087135 
H 0.66387746 2.22014856 2.68754325 
H -0.71038740 1.83313907 3.74889747 
H -2.07462976 -0.13026281 3.37983440 
H -0.83922518 -1.39202760 3.47870679 
H -1.75828238 -1.18474454 1.98679111 
O 1.75922488 0.80983030 -3.26620316 
O -0.23689075 1.34518463 -1.74652933 
O 2.17526976 -0.20863825 -2.98765562 
Vibrational frequencies (in cm-1) 
-221.1  19.6  20.7  42.0  52.3  63.0  68.2  96.7 102.3 117.1 126.8 146.9 196.9 251.2 
280.3 284.0 320.7 341.2 378.3 418.9 441.7 476.7 537.0 628.2 655.4 716.0 808.5 815.9 
866.0 893.8 935.8 961.2 972.3 987.0 1014.1 1017.5 1028.7 1052.7 1060.4 1087.5 1099.8 
1155.7 1186.1 1230.2 1233.1 1235.9 1240.8 1253.9 1265.7 1268.5 1278.4 1286.4 1294.1 
1314.4 1360.9 1370.3 1379.7 1385.3 1387.7 1398.5 1405.1 1486.1 1594.1 1723.4 1884.8 
2544.9 2598.0 2631.3 2634.1 2652.6 2657.3 2662.0 2665.0 2680.0 2729.3 2732.5 2750.5 
2762.3 2763.8 2776.2 2786.9  
 
 
name= TS307 
energy (in kcal/mol)= 65.52296 
ZPE (in kcal/mol)= 140.373 
G (in kcal/mol)= 116.628 
Geometry 
C -1.25572273 0.69533155 -1.84835953 
C -0.15685574 0.72816668 -0.87896318 
C 1.20844950 1.28476189 -1.28930868 
C 2.34113324 0.69420000 -0.40016682 
C 1.73089973 -0.11822544 0.74222197 
C 0.57724469 -0.93516446 0.14074466 
C -0.37865550 0.29311232 0.49083356 
C 0.68558895 0.76616912 1.53882857 
C 0.92589949 2.25778846 1.65405108 
C 0.39538995 0.19368210 2.92001069 
H -0.89958518 0.83000573 -2.89623274 
H -2.01211762 1.46806810 -1.63752430 
H -1.78219756 -0.27909902 -1.86360719 
H 1.17168945 2.40281761 -1.20125637 
H 2.99976792 1.49213050 -0.02424218 
H 2.98305266 0.04244175 -1.03065795 
H 2.46316821 -0.65266063 1.34908953 
H 0.27921772 -1.89067354 0.51708506 
H 0.79232118 -1.24598701 -1.11892231 
H -1.38769538 0.12385430 0.85576187 
H 0.19296761 2.73196805 2.32026922 
H 0.86531216 2.79084617 0.70161568 
H 1.92135415 2.45853979 2.07370309 
H 1.22098468 0.40187220 3.61246987 
567 
 
H 0.25649959 -0.89399179 2.89883717 
H -0.51250991 0.63019470 3.35334493 
O 1.60370225 -0.41043496 -2.90400309 
O 1.42536738 1.07630969 -2.63308460 
O 0.61776734 -1.08197832 -2.44467927 
Vibrational frequencies (in cm-1) 
-1003.9  78.4 101.1 116.5 153.4 176.8 182.3 214.6 232.5 259.9 271.2 303.7 356.2 390.6 
429.1 452.8 458.6 500.2 533.4 573.9 631.6 657.7 704.4 712.6 798.1 827.0 881.6 909.9 
950.7 971.2 991.8 1001.0 1010.0 1014.9 1018.5 1031.8 1040.4 1070.0 1108.3 1133.5 1145.1 
1161.4 1168.2 1182.5 1190.4 1198.1 1213.4 1223.3 1244.7 1250.0 1258.7 1283.9 1284.7 
1291.5 1294.7 1297.6 1300.9 1309.2 1320.7 1329.0 1360.8 1367.0 1382.3 1401.3 1413.9 
1468.9 2620.9 2643.9 2649.9 2664.3 2670.2 2672.8 2675.8 2677.2 2742.8 2749.4 2752.5 
2754.7 2762.3 2780.5 2782.5  
 
 
name= TS308 
energy (in kcal/mol)= 63.772564 
ZPE (in kcal/mol)= 142.254 
G (in kcal/mol)= 119.063 
Geometry 
C -2.58684402 -0.13357589 -0.51060744 
C -1.15871864 0.00664044 -0.09424961 
C -0.43576531 1.25148772 -0.46475377 
C 0.81581202 1.40608384 0.45078825 
C 0.97644806 0.14456754 1.32584959 
C 1.04871061 -1.08027283 0.38953480 
C -0.27667238 -1.14173053 -0.42544226 
C -0.20082110 -0.05874437 2.22996332 
C -1.13102271 0.95315713 2.56074667 
C -0.39865491 -1.39591036 2.83866627 
H -2.66122830 -0.30805058 -1.59647253 
H -3.17539839 0.76610302 -0.30022091 
H -3.07268281 -0.98043053 -0.01410108 
H -1.06343595 2.16618743 -0.46824893 
H 0.74567643 2.31471780 1.06473007 
H 1.71185768 1.53606467 -0.18567502 
H 1.90688677 0.22521502 1.93883770 
H 1.23510145 -2.01625943 0.93060404 
H 1.90357087 -0.97057796 -0.30639221 
H -0.76824129 -2.13160313 -0.35923383 
H -1.72009459 0.67503727 1.42963757 
H -0.88131440 2.00419389 2.44543624 
H -1.83851945 0.81916267 3.36824752 
H 0.54261001 -1.92732376 3.04738600 
H -0.96876663 -2.04614654 2.13787649 
H -0.98029953 -1.37334033 3.77256893 
O 0.77658614 0.09099886 -2.06053136 
O -0.02764601 1.21804434 -1.83780155 
O 0.06101379 -1.09181868 -1.82316449 
Vibrational frequencies (in cm-1) 
-3468.8  82.1 123.3 128.0 134.7 160.4 230.9 242.1 268.3 313.7 372.8 378.7 418.2 424.9 
435.0 472.8 479.9 514.6 533.5 611.4 633.7 737.6 794.4 804.1 872.0 874.2 899.0 944.0 
964.1 969.7 983.6 997.1 1018.0 1026.9 1029.5 1044.7 1056.8 1065.9 1069.5 1092.6 1106.1 
1108.5 1161.2 1173.3 1185.3 1190.0 1226.3 1233.4 1238.4 1246.4 1255.3 1270.2 1294.7 
1303.9 1311.2 1314.2 1329.3 1337.6 1348.2 1356.8 1359.3 1375.0 1390.4 1407.7 1456.5 
1769.9 2625.4 2660.3 2661.7 2664.9 2666.9 2683.3 2688.9 2699.8 2702.1 2705.0 2744.2 
2746.0 2763.9 2770.7 2774.4  
 
 
name= TS309 
energy (in kcal/mol)= 63.886001 
ZPE (in kcal/mol)= 142.17 
G (in kcal/mol)= 118.88 
Geometry 
C -1.91257681 1.50646993 -0.89687433 
568 
 
C -0.42553493 1.36003187 -0.61808991 
C 0.13620499 2.46777289 0.35642169 
C 0.98088862 1.97640145 1.54766068 
C 1.17803692 0.45960677 1.53005081 
C 1.53790112 0.02264448 0.08087738 
C 0.00425275 -0.04179447 -0.19867685 
C -0.22489796 -0.26696696 1.36216316 
C -1.25763780 0.38768488 2.13086263 
C -0.14951874 -1.75375612 1.70200867 
H -2.14150903 2.50551014 -1.29486899 
H -2.52601088 1.34915205 -0.00647356 
H -2.23680773 0.78430105 -1.65900794 
H -0.66930815 3.15308348 0.68142293 
H 0.51237130 2.28548935 2.50248333 
H 1.97136037 2.47933275 1.52249187 
H 1.80254919 0.08973918 2.34376888 
H 2.05090000 -0.93707787 0.00537438 
H 2.10017363 0.75049684 -0.51290645 
H -0.35003527 -0.83059918 -0.85868606 
H -2.64641335 -0.48974401 1.74643308 
H -1.71100221 1.31145728 1.88195071 
H -2.43329716 -0.60433905 2.51925004 
H -0.98967772 -2.30940928 1.27536832 
H -0.15641029 -1.89933616 2.79106405 
H 0.76789603 -2.21983160 1.32361229 
O 0.57450007 3.00401963 -1.78930984 
O 1.04379676 3.21078124 -0.46640531 
O 0.27816164 1.62133485 -1.84526198 
Vibrational frequencies (in cm-1) 
-976.2  79.9 118.7 153.6 167.0 177.5 201.8 223.3 269.9 272.1 319.5 352.8 370.6 403.2 
412.7 448.9 483.5 522.8 547.2 589.4 623.6 629.9 711.7 744.3 779.1 811.5 828.9 875.0 
884.5 924.8 937.8 953.7 979.3 1003.9 1010.4 1028.2 1037.8 1051.4 1058.7 1071.2 1084.2 
1103.2 1128.9 1138.7 1140.5 1158.3 1172.7 1189.1 1211.7 1220.3 1239.8 1257.2 1266.5 
1271.3 1283.7 1285.7 1290.6 1299.6 1300.8 1317.2 1322.0 1369.7 1374.4 1387.4 1395.5 
1424.6 2653.7 2669.2 2671.7 2678.0 2679.0 2684.0 2685.7 2720.1 2733.7 2746.9 2753.0 
2763.6 2779.8 2780.7 4756.3  
 
 
name= TS310 
energy (in kcal/mol)= 64.995054 
ZPE (in kcal/mol)= 141.094 
G (in kcal/mol)= 114.0 
Geometry 
C -1.57732124 -0.98476559 -1.27327210 
C -0.07981987 -0.76781999 -1.07139305 
C 0.20006330 0.47125775 -0.15445205 
C 1.06677804 0.22741061 1.08144350 
C 0.24341201 -0.35090300 2.18096738 
C 1.60949268 -2.59703558 -1.25971253 
C 0.58412125 -2.03278106 -0.62515540 
C -0.64396856 0.35596261 2.91427064 
C -0.89561201 1.73956129 2.73398211 
C -1.43007901 -0.34644972 3.99097970 
H -2.08816336 -1.16861454 -0.32163536 
H -1.76546588 -1.84353872 -1.92977580 
H -2.04174002 -0.11021551 -1.74565602 
H -0.74738581 0.98422196 0.11311749 
H 1.53031102 1.18721729 1.39987852 
H 1.92525744 -0.42887553 0.83160235 
H 0.40624316 -1.40422466 2.36721790 
H 2.07689445 -3.51361188 -0.93513946 
H 2.06531245 -2.18621715 -2.15056238 
H 0.14759768 -2.45946992 0.27903454 
H -1.54058083 2.75573135 3.10351841 
H -1.81445543 2.04263916 3.59529590 
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H -0.33262856 2.30273749 2.01616164 
H -1.23556353 0.08787963 4.97831127 
H -1.16308232 -1.41074146 4.06466076 
H -2.50691786 -0.31080603 3.79046361 
O 0.53390867 1.02416512 -2.30495176 
O 0.96393665 1.34744513 -0.99522944 
O 0.50655430 -0.39415593 -2.32927757 
Vibrational frequencies (in cm-1) 
-1292.0  30.9  32.8  45.6  75.9  91.7 105.2 160.7 195.0 205.7 230.1 232.0 273.1 310.2 
315.2 350.0 412.0 427.9 475.8 500.1 527.4 554.6 602.8 674.7 685.9 704.9 729.8 800.0 
871.8 882.3 929.5 963.1 974.5 990.9 1011.9 1037.6 1044.3 1062.0 1069.9 1093.1 1128.9 
1138.1 1143.9 1166.6 1176.5 1189.7 1215.9 1243.3 1272.4 1284.9 1290.6 1291.5 1292.4 
1299.8 1326.6 1340.3 1340.7 1346.6 1386.4 1389.4 1397.6 1400.1 1486.7 1817.5 1851.8 
1889.4 2655.6 2669.8 2674.7 2677.9 2679.9 2681.4 2710.6 2740.8 2751.0 2755.2 2773.3 
2781.0 2781.4 2783.6 3792.0  
 
 
name= TS311 
energy (in kcal/mol)= 66.428942 
ZPE (in kcal/mol)= 139.691 
G (in kcal/mol)= 115.572 
Geometry 
C -2.15933666 -0.14219775 -1.07571608 
C -0.67254583 -0.09822973 -0.83838690 
C -0.03151846 1.29716599 -0.67782851 
C 1.16237011 1.41069901 0.27309336 
C 1.38686459 0.13846005 1.08433246 
C 1.42267202 -1.05683547 0.08249227 
C -0.14165395 -1.07395103 0.19439667 
C 0.02363299 -0.42979496 1.63595327 
C -0.96903577 0.49717094 2.22646592 
C 0.23731351 -1.52635919 2.68831444 
H -2.49508163 0.75111187 -1.63147984 
H -2.75242269 -0.25543767 -0.16834343 
H -2.40864225 -0.98953861 -1.74203133 
H -1.46342173 1.52752536 0.48091983 
H 1.03130512 2.29397678 0.92292159 
H 2.06552101 1.64214040 -0.33324707 
H 2.20344778 0.21279471 1.80369335 
H 1.90998404 -1.95853375 0.45858895 
H 1.85436683 -0.84898902 -0.89821071 
H -0.63347163 -2.04823468 0.16903794 
H -1.54248020 1.38445506 1.30889464 
H -0.56740166 1.25405121 2.89764870 
H -1.89490553 0.04707361 2.58021469 
H 0.55871824 -1.10644820 3.64831627 
H 1.01008730 -2.24385641 2.38445305 
H -0.67892204 -2.10371523 2.85889773 
O -0.58500100 -0.30395415 -3.14451680 
O -0.32489180 2.22692323 -1.39819112 
O 0.04260238 -0.45539269 -2.09614167 
Vibrational frequencies (in cm-1) 
-692.8  74.3  85.3 129.2 155.8 164.4 168.6 200.0 228.9 250.2 268.4 294.2 332.7 380.4 
395.8 414.0 438.3 457.8 477.0 523.3 560.4 569.6 621.7 661.4 718.9 728.3 787.3 815.3 
883.4 906.1 933.4 939.6 941.0 975.2 1002.7 1019.5 1022.7 1038.3 1056.1 1061.9 1082.1 
1083.4 1112.8 1137.8 1163.5 1174.0 1183.3 1191.8 1220.5 1257.3 1263.9 1274.0 1277.4 
1284.4 1290.5 1292.2 1294.4 1312.9 1330.3 1345.1 1365.8 1381.8 1389.5 1404.6 1415.1 
1776.5 2647.1 2657.6 2665.8 2675.1 2680.3 2681.6 2682.1 2726.4 2742.0 2744.0 2747.9 
2763.7 2774.6 2779.2 3761.5  
 
 
name= TS312 
energy (in kcal/mol)= 63.994123 
ZPE (in kcal/mol)= 142.172 
G (in kcal/mol)= 118.922 
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Geometry 
C -1.79874738 -0.07398011 -1.16869528 
C -0.33690057 -0.38687883 -0.87376659 
C 0.57564323 0.89153740 -0.76729216 
C 1.55097206 0.93007660 0.42571007 
C 1.39913491 -0.27360603 1.35656825 
C 1.37945151 -1.56645510 0.49143830 
C -0.14962327 -1.32751260 0.31184985 
C -0.13610010 -0.51678924 1.68556906 
C -0.84162460 0.72502181 1.89970909 
C -0.33037148 -1.46321123 2.86852460 
H -2.34670159 -0.99038512 -1.43056281 
H -1.89293289 0.60384176 -2.02922205 
H -2.30401237 0.38333532 -0.31474336 
H -0.01696374 1.82733026 -0.83063143 
H 1.40831673 1.86571380 1.00130557 
H 2.58995169 0.97134883 0.03765907 
H 2.06540715 -0.24764132 2.21914741 
H 1.62874680 -2.48131712 1.03286257 
H 1.98510812 -1.54849526 -0.41652278 
H -0.78670189 -2.20909603 0.27729157 
H -1.13145691 1.40439267 1.14203430 
H -2.43007966 0.23090618 2.17710854 
H -2.09987024 0.54594314 2.84649840 
H -0.17191665 -0.93082290 3.81650718 
H 0.37758881 -2.30012577 2.85160874 
H -1.33511834 -1.89563371 2.87973645 
O 1.41016409 -0.49295776 -2.33184709 
O 1.29959015 0.87960081 -1.99566742 
O 0.12214572 -1.02879239 -2.07644547 
Vibrational frequencies (in cm-1) 
-984.3  84.9 115.7 156.2 167.0 176.9 208.4 219.8 264.6 275.5 318.9 345.2 378.2 407.2 
415.0 461.4 484.8 514.4 550.4 582.3 617.1 654.6 704.9 745.0 777.3 810.6 841.8 866.3 
891.8 916.2 938.3 956.7 971.2 1002.8 1009.3 1028.6 1038.3 1042.0 1055.2 1070.8 1079.1 
1097.4 1133.7 1139.3 1140.4 1155.6 1179.1 1189.8 1206.6 1223.6 1242.2 1255.4 1262.3 
1278.7 1284.7 1285.2 1293.7 1298.6 1300.8 1302.5 1316.7 1369.3 1376.1 1390.0 1395.7 
1424.9 2656.4 2668.1 2671.4 2678.8 2679.0 2685.8 2688.7 2721.5 2736.5 2747.2 2752.7 
2767.5 2779.5 2780.2 4750.3  
 
 
name= TS313 
energy (in kcal/mol)= 65.494371 
ZPE (in kcal/mol)= 140.677 
G (in kcal/mol)= 114.288 
Geometry 
C -2.44494412 -0.48856223 -0.61775575 
C -1.06914448 -0.10457463 -0.27549195 
C -0.59050758 1.43770353 -0.62016065 
C 0.47898016 1.81961885 0.50085477 
C 0.79792551 0.60101741 1.36007426 
C 1.27584820 -0.51917030 0.40030712 
C -0.10044886 -1.03719324 0.05228570 
C -0.51549956 -0.05579912 1.81811563 
C -1.67122211 0.81756145 2.19787645 
C -0.46971311 -1.29669684 2.65566359 
H -3.19936088 0.10254184 -0.08035954 
H -2.67705804 -1.55184521 -0.47735570 
H -2.59733988 -0.26628450 -1.69950352 
H -1.49997891 2.06690393 -0.50187287 
H 0.13158102 2.67273619 1.09011809 
H 1.37728495 2.16560101 -0.04403857 
H 1.48472207 0.82853194 2.18909314 
H 1.93290746 -1.25821767 0.87274584 
H 1.81197116 -0.13212923 -0.49316084 
H -0.22902866 -2.10766088 -0.05254157 
571 
 
H -2.60623222 0.26419734 2.35347670 
H -1.89921880 1.62359396 1.47869734 
H -1.43707906 1.33973178 3.14345493 
H -0.47153709 -1.04312430 3.72776812 
H 0.42094560 -1.91636778 2.48128340 
H -1.34840794 -1.93885795 2.48705283 
O 0.12241901 -0.56289367 -3.38876626 
O -0.12045476 1.36154594 -1.79530898 
O -0.26552672 -1.17207740 -2.51267671 
Vibrational frequencies (in cm-1) 
-264.8  47.7  55.4  63.8  93.3 123.7 140.8 144.1 167.9 186.8 204.8 224.4 237.1 267.2 
310.4 356.2 375.5 409.5 431.2 456.7 466.0 523.9 553.7 657.8 718.1 836.7 867.8 926.8 
949.4 962.4 989.9 1003.7 1012.5 1019.6 1020.6 1052.6 1052.8 1091.8 1118.4 1138.5 1150.9 
1166.1 1190.4 1214.7 1240.8 1249.4 1253.3 1260.1 1264.9 1271.1 1275.6 1279.4 1287.0 
1294.6 1298.4 1313.1 1320.2 1334.1 1353.9 1387.7 1393.4 1404.4 1527.4 1589.9 1657.0 
2613.6 2635.6 2638.8 2656.4 2657.6 2662.6 2664.7 2674.3 2677.7 2729.0 2743.0 2747.1 
2754.9 2767.5 2769.3 2775.1  
 
 
name= TS314 
energy (in kcal/mol)= 70.420094 
ZPE (in kcal/mol)= 135.765 
G (in kcal/mol)= 104.134 
Geometry 
C -2.11284058 0.08317975 -1.70530448 
C -1.02642349 0.19003154 -0.71030397 
C 0.20200152 1.52468691 -1.25405150 
C 0.16309339 2.31877705 -0.12242891 
C 0.52246335 -0.73797194 0.99749594 
C 1.79268919 -0.60241828 0.60956548 
C -0.57487495 -0.82842354 0.02926333 
C 0.13598934 -0.87345314 2.45028952 
C -1.02014421 0.06879076 2.80594577 
C -0.24527910 -2.33016253 2.74652593 
H -1.69984630 -0.03780513 -2.72257653 
H -2.74917385 0.97817980 -1.73282533 
H -2.77320730 -0.77737699 -1.53055653 
H -1.11359667 1.43950053 0.01440204 
H 0.44181324 1.95613985 0.85231283 
H 0.30250602 3.38060647 -0.19892435 
H 1.01589201 -0.60271258 3.08972998 
H 2.09400365 -0.52625081 -0.42608338 
H 2.62899093 -0.56437876 1.28868241 
H -1.02299856 -1.82787799 -0.03612685 
H -1.92436890 -0.16223920 2.23184612 
H -0.75784087 1.11478980 2.61193333 
H -1.27951874 -0.01201709 3.86768774 
H 0.55225836 -3.01843737 2.44276757 
H -0.42258415 -2.48082460 3.81709783 
H -1.15773005 -2.62713073 2.21888497 
O 2.16087994 -0.59314616 -3.09642474 
O 0.42755251 1.38690069 -2.39710817 
O 1.73674257 -1.63040304 -2.91969928 
Vibrational frequencies (in cm-1) 
-2214.7  14.6  33.3  39.3  40.3  49.7  53.6  64.9  78.9  86.5 103.4 131.1 168.6 180.3 
193.7 212.6 248.7 273.2 322.3 336.1 356.1 438.6 473.7 478.7 493.8 538.8 575.2 632.9 
674.3 868.0 906.0 948.7 980.3 983.6 993.7 1014.9 1015.8 1025.6 1058.8 1071.1 1084.7 
1111.0 1170.6 1179.2 1195.2 1239.6 1274.9 1277.4 1284.2 1292.8 1296.1 1298.5 1304.4 
1305.4 1313.6 1343.3 1360.2 1394.7 1396.6 1398.2 1404.0 1596.6 1680.8 1838.1 1862.6 
2090.6 2661.1 2671.0 2674.4 2675.7 2675.9 2678.8 2704.0 2714.9 2718.0 2723.8 2776.5 
2780.4 2781.4 2784.4 2794.8  
 
 
name= TS315 
energy (in kcal/mol)= 67.546271 
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ZPE (in kcal/mol)= 138.648 
G (in kcal/mol)= 108.391 
Geometry 
C -2.35138361 -0.24872309 -1.10927468 
C -1.03828199 -0.22731121 -0.40286175 
C -0.60583979 1.17243662 -0.06795387 
C 1.45862809 0.97785369 0.21769111 
C 1.42238711 -0.10956256 1.20055344 
C 0.96433359 -1.42898981 0.55164956 
C -0.38161753 -1.34864606 -0.09078701 
C 0.83803527 0.21570244 2.48653685 
C 1.16047132 1.49431438 3.14301526 
C -0.00764669 -0.74348156 3.21493692 
H -2.33036358 0.45283641 -1.96545369 
H -3.16554705 0.08443124 -0.45180736 
H -2.61674306 -1.23647661 -1.50096711 
H -0.66650760 1.42198749 1.00978393 
H 1.62632245 1.99171245 0.50583370 
H 1.75136870 0.76600138 -0.78982519 
H 2.55164531 -0.23059991 1.46818265 
H 0.99159700 -2.25710265 1.28633058 
H 1.70144733 -1.71046132 -0.23800888 
H -0.79776756 -2.32424802 -0.34577367 
H 0.37247987 2.24691921 2.92905557 
H 2.09525719 1.95211164 2.77901625 
H 1.22806503 1.41854681 4.23800539 
H -0.45958002 -0.32762317 4.12682294 
H 0.54566239 -1.64875040 3.51587718 
H -0.84152330 -1.09999405 2.57397229 
O 0.89342769 -0.44534991 -3.30526070 
O -0.66055758 2.05346361 -0.91541276 
O 0.59796498 -1.32226697 -2.64769820 
Vibrational frequencies (in cm-1) 
-222.9  18.6  24.9  33.2  50.0  62.1  72.4  83.9  94.5 108.2 122.1 145.1 198.7 250.6 
280.2 284.0 318.4 340.2 377.9 418.9 440.0 476.9 536.8 627.2 654.3 718.7 811.8 820.1 
867.1 892.3 936.0 960.3 973.8 986.6 1014.7 1017.8 1028.5 1053.4 1061.6 1089.5 1101.0 
1156.2 1185.5 1230.5 1232.8 1235.2 1240.6 1253.9 1265.5 1268.6 1278.7 1286.4 1291.0 
1314.3 1359.5 1370.2 1379.5 1385.1 1387.5 1398.6 1404.0 1483.0 1592.0 1728.2 1882.6 
2550.5 2588.2 2631.5 2633.4 2651.9 2657.2 2662.1 2665.1 2680.5 2730.5 2732.7 2750.5 
2762.5 2763.5 2776.6 2787.6  
 
 
name= TS316 
energy (in kcal/mol)= 64.422971 
ZPE (in kcal/mol)= 141.839 
G (in kcal/mol)= 117.852 
Geometry 
C -1.74338234 -1.01118587 -1.16631058 
C -0.33137422 -1.30570449 -1.40715714 
C 0.48423536 -0.17381984 -2.13088502 
C 1.93743852 -0.04509659 -1.68450689 
C 2.06544237 0.05106025 -0.15611428 
C 1.58084836 -2.52554530 -0.10616826 
C 0.23509916 -1.83001595 -0.10873073 
C 1.44447763 -1.15593800 0.52986296 
C 1.43238133 1.35649004 0.34366363 
C 1.48245776 -1.08820181 2.03670631 
H -2.04803075 -0.14451684 -0.63062829 
H -2.54092804 -1.07765352 -2.60024500 
H -2.24929926 -0.33277123 -2.66485510 
H -0.04591580 0.79714885 -2.08131812 
H 2.39886105 0.84093472 -2.16249509 
H 2.51954262 -0.90971856 -2.06727967 
H 3.15751055 0.06488406 0.09708538 
H 1.72451798 -3.40182731 0.51943360 
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H 2.12086189 -2.65340808 -1.04117106 
H -0.54362294 -2.23826742 0.55330365 
H 1.70757505 1.56204448 1.38430703 
H 0.33918078 1.31674572 0.29536255 
H 1.76321554 2.21364724 -0.25342644 
H 0.80588625 -0.31310559 2.41994648 
H 2.49303132 -0.85943828 2.39940518 
H 1.17980010 -2.03470399 2.50276059 
O -0.29214672 -1.75430832 -3.59686674 
O 0.51608373 -0.55928014 -3.50096303 
O -0.17829765 -2.38482597 -2.35897714 
Vibrational frequencies (in cm-1) 
-813.3  44.5 112.1 129.9 157.2 167.6 189.8 226.4 254.5 272.0 291.0 312.3 347.6 380.3 
386.6 432.4 444.7 478.7 486.9 517.5 617.6 622.5 682.7 710.5 755.5 790.1 806.3 874.7 
886.8 889.4 944.3 951.1 965.4 986.7 993.1 1001.5 1023.1 1056.6 1061.0 1079.7 1093.3 
1099.3 1114.9 1129.2 1141.7 1172.5 1199.7 1204.5 1221.1 1251.0 1264.7 1280.0 1285.3 
1290.2 1294.9 1295.9 1300.6 1308.7 1316.9 1327.6 1370.6 1377.8 1389.7 1397.5 1409.6 
1493.1 2654.1 2673.2 2673.7 2675.9 2677.2 2686.5 2699.9 2706.2 2712.3 2736.9 2741.2 
2780.3 2781.6 2783.7 4874.1  
 
 
name= TS317 
energy (in kcal/mol)= 66.94627 
ZPE (in kcal/mol)= 139.397 
G (in kcal/mol)= 112.098 
Geometry 
C -2.42942617 -0.62198868 -1.47403739 
C -1.00483982 -0.32458870 -1.36887643 
C -0.52944485 0.13374991 -2.80214111 
C 0.45638503 1.30156375 -2.84255673 
C -0.20867848 2.60362594 -3.14041632 
C 0.27358675 3.77198143 -2.71591327 
C -0.60639011 0.54326121 -0.22733660 
C -1.16836872 1.70839716 0.12405657 
C -2.30368354 2.35893058 -0.58447941 
C -0.64979105 2.47492223 1.29949563 
H -3.14743288 -0.43375432 -0.01608713 
H -2.79119331 -1.13879932 0.12556963 
H -2.77037200 -1.54819329 -1.87529834 
H -1.39876950 0.29376352 -3.47579526 
H 1.22282024 1.09585622 -3.63015156 
H 1.04302709 1.34644894 -1.90033572 
H -1.11118111 2.54299895 -3.74968143 
H 1.16143483 3.87240251 -2.11245969 
H -0.18230559 4.72159580 -2.94295307 
H 0.24438996 0.14480941 0.33402213 
H -3.07067810 2.72601645 0.10758241 
H -2.80629196 1.68203565 -1.29955817 
H -1.94987317 3.22229945 -1.17041002 
H -0.37547366 3.50041182 1.01197452 
H 0.24089224 2.01924000 1.75202212 
H -1.41056823 2.55271495 2.08899515 
O -0.13163570 -2.08477517 -2.46437415 
O 0.20736750 -0.98453763 -3.30936150 
O -0.20971538 -1.53621688 -1.17934895 
Vibrational frequencies (in cm-1) 
-794.2  24.2  35.5  55.6  71.2 100.3 108.0 131.1 172.6 202.6 210.8 246.4 272.0 303.7 
328.9 354.9 365.8 386.1 437.5 466.2 486.6 488.1 549.3 581.2 590.5 701.5 728.0 828.5 
853.2 873.3 912.5 930.2 965.1 975.2 982.7 993.2 995.9 1014.4 1021.9 1057.2 1071.4 
1084.8 1101.9 1118.0 1122.6 1154.4 1178.4 1189.3 1203.8 1245.0 1268.8 1274.1 1276.8 
1280.3 1285.2 1295.1 1302.0 1342.7 1356.1 1376.9 1392.3 1395.3 1405.9 1431.1 1845.9 
1874.3 2639.7 2641.8 2666.9 2669.0 2672.6 2673.6 2713.1 2717.1 2728.0 2739.0 2755.5 
2771.9 2780.1 2791.9 4875.6  
 
 
574 
 
name= TS318 
energy (in kcal/mol)= 63.246565 
ZPE (in kcal/mol)= 143.137 
G (in kcal/mol)= 118.689 
Geometry 
C -2.50533002 0.04402730 -0.94159267 
C -1.00639725 -0.16618991 -0.85719777 
C -0.15659872 1.16971985 -0.79394784 
C 0.71507403 1.03357733 0.37856719 
C 0.48660508 -0.21283983 1.12036131 
C 0.85679175 -1.49250684 0.38114547 
C -0.57350918 -0.99981415 0.33371100 
C 0.49230643 -0.11259976 2.63400417 
C -0.67551829 0.77779927 3.08452457 
C 0.39622465 -1.47659525 3.32774031 
H -2.77224906 0.67726198 -1.79862845 
H -2.88854385 0.52090135 -0.03155085 
H -3.03262475 -0.91075692 -1.07000650 
H -0.75846628 2.09588999 -0.84225164 
H 1.57257264 1.98819400 0.20874549 
H 1.81074971 1.47751490 0.90247236 
H 1.45157213 0.36639004 2.95144080 
H 1.08164997 -2.40196273 0.92414496 
H 1.47344032 -1.42559039 -0.51201918 
H -1.35177403 -1.57455040 0.82228510 
H -1.63848137 0.30250169 2.86720929 
H -0.66649118 1.73486786 2.54828831 
H -0.63490279 0.98304073 4.15700631 
H 0.33572855 -1.35997682 4.41527283 
H 1.27100696 -2.09952712 3.11232855 
H -0.49487816 -2.02817029 3.00813643 
O 0.65482428 -0.19893749 -2.39682266 
O 0.54939147 1.17116982 -2.03898655 
O -0.62151593 -0.74604045 -2.10625929 
Vibrational frequencies (in cm-1) 
-1277.4  42.2  84.5  97.1 153.7 156.9 184.8 201.2 202.8 247.2 283.1 297.7 337.0 358.1 
388.8 415.1 490.1 538.4 550.3 567.5 576.9 676.8 710.2 759.6 816.2 849.3 853.4 906.7 
918.3 963.7 971.7 980.5 983.0 1001.9 1005.4 1011.0 1027.9 1043.2 1067.1 1139.8 1149.0 
1163.9 1173.4 1184.3 1204.0 1223.3 1237.7 1274.4 1277.9 1285.9 1287.0 1293.1 1297.7 
1299.3 1306.8 1308.2 1309.7 1322.1 1356.7 1385.6 1390.7 1400.1 1404.4 1428.2 1489.8 
1806.9 2672.6 2673.8 2676.0 2678.7 2679.3 2684.3 2695.0 2706.9 2715.5 2772.5 2780.9 
2781.2 2783.2 2787.3 3919.9  
 
 
name= TS319 
energy (in kcal/mol)= 66.835012 
ZPE (in kcal/mol)= 139.55 
G (in kcal/mol)= 112.642 
Geometry 
C -2.08364750 -0.62004174 -1.09272369 
C -1.08310934 -0.47454576 -0.03640074 
C -1.52708067 -1.05648348 1.35159969 
C -0.48269187 -1.94342005 2.02760367 
C -1.04932680 -2.52374565 3.28155766 
C 1.35875456 -0.40353977 -0.50506252 
C 0.20238863 -1.06162636 -0.54293118 
C -0.83077260 -2.03250999 4.50911562 
C 0.01547558 -0.83312583 4.77672964 
C -1.43938008 -2.66893181 5.71673034 
H -3.31666825 0.42949735 -0.49308704 
H -3.56733769 -0.33313623 -0.47878124 
H -2.01472842 -0.06300431 -1.99797387 
H -2.51579977 -1.55886999 1.29860611 
H 0.43743907 -1.35474317 2.22626256 
H -0.16854112 -2.75898791 1.34277369 
575 
 
H -1.67758879 -3.39759379 3.12768993 
H 2.28913972 -0.81223452 -0.86999632 
H 1.46323219 0.59784979 -0.10633902 
H 0.10588697 -2.06832711 -0.95229803 
H 1.07260070 -1.03195836 4.55014265 
H -0.03686266 -0.49692706 5.81927891 
H -0.29648496 0.01848882 4.14932116 
H -0.66944840 -2.94725598 6.45004274 
H -2.00600873 -3.57853294 5.48111968 
H -2.13307797 -1.97639843 6.21606347 
O -0.83153485 1.05870469 1.63705138 
O -1.76857733 0.11307789 2.13220194 
O -0.94440433 0.94121718 0.23259091 
Vibrational frequencies (in cm-1) 
-762.2  30.3  47.9  70.1  77.8 100.3 104.4 124.3 185.3 190.4 214.1 237.8 278.6 287.9 
306.6 335.4 388.8 421.0 452.0 476.0 493.3 527.7 554.6 601.2 632.4 685.5 712.5 811.2 
861.6 864.3 909.6 930.8 967.6 970.5 985.8 995.1 996.9 1025.3 1031.6 1044.3 1057.0 
1082.9 1096.9 1108.5 1116.5 1143.0 1175.0 1207.3 1237.0 1252.2 1269.5 1279.3 1284.2 
1287.1 1288.9 1289.8 1297.3 1317.3 1332.9 1358.1 1377.2 1385.5 1399.6 1413.3 1848.5 
1872.0 2657.8 2663.9 2671.5 2674.8 2677.7 2684.7 2707.9 2714.3 2739.2 2750.1 2761.8 
2777.8 2779.4 2780.6 4867.3  
 
 
name= TS320 
energy (in kcal/mol)= 64.247817 
ZPE (in kcal/mol)= 142.169 
G (in kcal/mol)= 118.691 
Geometry 
C -2.63961830 0.87284492 0.10259881 
C -1.13090018 0.96116794 -0.06780751 
C -0.54012670 2.41199654 0.08448285 
C 0.73115292 2.53881477 0.95133620 
C 1.13767130 1.21966309 1.60630093 
C 1.14229296 0.11116602 0.51580450 
C -0.38190030 -0.05371399 0.79672560 
C -0.13273457 0.52012355 2.25573274 
C -1.19797755 1.31812821 2.83467495 
C 0.26245463 -0.59641603 3.22176685 
H -3.15615708 1.71428364 -0.37445059 
H -2.93457080 0.83743371 1.16108688 
H -3.02831372 -0.04356117 -0.36625046 
H -1.31640182 3.14064254 0.39511460 
H 0.58817627 3.31988534 1.71783902 
H 1.56176249 2.90122003 0.30817985 
H 2.01901065 1.29598473 2.24074190 
H 1.74132029 -0.76779398 0.76392647 
H 1.42084392 0.42409119 -0.49211166 
H -0.79741688 -1.06099194 0.74726656 
H -1.59588035 2.19616111 2.39406386 
H -0.36990197 2.23013732 3.96563666 
H -0.82844759 1.66861556 4.33223976 
H 0.73769093 -0.20231738 4.12412613 
H 0.95633094 -1.31568880 2.77494773 
H -0.63207455 -1.15454299 3.53466367 
O 0.06761306 1.57119466 -1.90812118 
O -0.25080954 2.79081160 -1.25843348 
O -0.92116864 0.65936011 -1.45836716 
Vibrational frequencies (in cm-1) 
-970.6  74.8 101.4 134.1 146.3 170.6 207.3 222.8 263.9 283.8 322.8 343.8 378.8 403.2 
438.4 459.4 463.6 517.5 551.7 577.7 641.9 655.8 707.3 731.9 803.8 825.6 849.0 869.4 
894.1 914.8 939.5 956.3 984.8 1003.3 1008.0 1030.2 1039.7 1055.3 1067.5 1071.3 1080.9 
1099.6 1134.9 1140.7 1146.0 1153.3 1181.0 1193.2 1203.4 1217.2 1244.2 1256.0 1263.3 
1279.0 1279.8 1285.0 1291.7 1298.6 1299.7 1301.2 1318.5 1369.5 1374.4 1388.3 1403.1 
1418.1 2658.5 2658.9 2672.1 2674.4 2679.8 2685.8 2688.6 2716.9 2740.3 2745.5 2751.3 
2767.1 2775.6 2781.2 4720.8  
576 
 
 
 
name= TS321 
energy (in kcal/mol)= 64.488534 
ZPE (in kcal/mol)= 141.99 
G (in kcal/mol)= 118.755 
Geometry 
C -2.28106617 -0.62938789 -1.21634940 
C -0.91413210 -0.30079357 -0.84149408 
C -0.61269050 1.09240432 -0.15299429 
C 0.23390734 1.04502801 1.13392839 
C 0.60254870 -0.37836876 1.55109849 
C 1.15196781 -1.12164101 0.29516854 
C -0.33219261 -1.47099867 -0.03638292 
C -0.65648856 -1.32676637 1.50296942 
C -1.99487304 -0.77328801 1.94599650 
C -0.41204457 -2.64152940 2.24055392 
H -2.64032969 0.20902958 -2.58683439 
H -2.78129931 0.78649974 -2.04692452 
H -3.10211982 -0.58512682 -0.54891106 
H -1.54316345 1.67320188 0.00351020 
H -0.29762481 1.55501727 1.95788158 
H 1.16269707 1.63212421 0.96893622 
H 1.20268474 -0.42198440 2.46033816 
H 1.77618513 -1.98991657 0.51520858 
H 1.68603092 -0.51093526 -0.43369535 
H -0.53025121 -2.44276394 -0.49398284 
H -2.80849277 -1.46550804 1.69068275 
H -2.24149130 0.19573695 1.50710056 
H -2.01430430 -0.63531758 3.03598850 
H -1.19741053 -3.37184871 2.01165379 
H -0.40417544 -2.49015746 3.32606102 
H 0.54463825 -3.10292351 1.97178925 
O 0.73286328 0.83523425 -1.93893141 
O 0.06774145 1.82757453 -1.16272750 
O -0.22721909 -0.18120177 -2.11034055 
Vibrational frequencies (in cm-1) 
-849.3  87.4 135.3 155.6 163.9 173.5 205.8 220.1 258.8 271.5 313.0 344.2 381.5 413.4 
434.3 458.1 460.7 476.3 499.3 569.4 644.6 649.2 699.6 719.8 744.1 800.3 845.2 866.7 
894.2 917.9 939.2 960.3 977.6 994.5 1002.9 1007.3 1015.2 1019.6 1042.4 1051.4 1086.1 
1087.9 1101.8 1107.9 1156.5 1168.3 1185.2 1195.6 1199.3 1222.2 1243.8 1257.2 1272.6 
1284.2 1287.4 1295.2 1297.1 1300.4 1307.9 1318.8 1320.8 1342.0 1374.0 1383.8 1406.5 
1417.4 2657.9 2672.9 2674.0 2678.5 2679.6 2686.6 2689.0 2720.8 2738.8 2741.7 2749.4 
2767.8 2781.4 2783.9 4866.7  
 
 
name= TS322 
energy (in kcal/mol)= 65.371881 
ZPE (in kcal/mol)= 141.294 
G (in kcal/mol)= 114.735 
Geometry 
C -1.81816002 0.52347900 -0.48813848 
C -0.38409710 0.08655056 -0.77314166 
C 0.65451327 0.79101919 0.16334355 
C 1.60203842 -0.13474359 0.92821129 
C 0.93345714 -0.68150538 2.14199015 
C 0.12127308 -2.10360133 -1.84582062 
C -0.28016691 -1.40621989 -0.78549791 
C 0.72527821 -0.00047203 3.28969386 
C 1.17302923 1.42227559 3.47993223 
C 0.04785865 -0.60686909 4.38321526 
H -1.93164352 1.61006716 -0.59629823 
H -2.12093664 0.24745846 0.52870930 
H -2.52119439 0.05348880 -1.18794045 
H 0.16195371 1.51395661 0.84778907 
577 
 
H 2.52258826 0.42824950 1.19457273 
H 1.96422051 -0.95196013 0.27095196 
H 0.60559296 -1.71122675 2.05346507 
H 0.18567910 -3.18004941 -1.86126031 
H 0.41776189 -1.64917002 -2.78155389 
H -0.57198510 -1.87987974 0.15273867 
H 1.81907785 1.76792256 2.65859046 
H 1.76112027 1.54648333 4.39609705 
H 0.31578967 2.10599721 3.51193052 
H -0.37954381 -0.48538594 5.56077702 
H -0.29137825 -1.61879488 4.30865233 
H 0.01484442 0.29390910 5.31374251 
O 1.28875809 0.98876729 -1.99010918 
O 1.40885189 1.62113315 -0.72371013 
O -0.07889965 0.63640462 -2.06780756 
Vibrational frequencies (in cm-1) 
-1294.5  33.6  38.5  63.4  88.7  96.5 120.4 166.8 201.6 203.7 217.7 236.5 288.4 325.6 
330.5 358.0 408.0 437.7 467.7 496.3 551.8 566.5 611.9 675.7 684.8 715.6 726.5 824.9 
867.5 910.4 928.5 951.5 972.7 990.6 1004.8 1024.7 1044.9 1063.9 1064.8 1080.1 1094.1 
1130.6 1141.0 1164.1 1186.5 1200.5 1225.0 1251.3 1268.0 1284.4 1287.8 1290.0 1291.2 
1313.3 1325.7 1334.0 1337.7 1348.6 1386.6 1387.5 1395.8 1402.6 1474.1 1821.4 1852.6 
1883.4 2654.7 2661.9 2673.7 2676.9 2680.6 2684.3 2711.7 2741.2 2750.7 2762.3 2775.4 
2778.8 2779.9 2784.2 3800.6  
 
 
name= TS323 
energy (in kcal/mol)= 64.847801 
ZPE (in kcal/mol)= 141.845 
G (in kcal/mol)= 118.041 
Geometry 
C -2.20515795 -0.37558387 -0.42017648 
C -0.76144058 -0.19299831 -0.60288762 
C -0.12319853 1.24894061 -0.48836481 
C 1.09675734 1.38164048 0.44621054 
C 1.43753214 0.07874815 1.17086226 
C 1.46883364 -1.06104294 0.10753752 
C -0.06871518 -1.19181752 0.33523245 
C 0.14144229 -0.58240098 1.77707754 
C -0.89789850 0.33387406 2.38890908 
C 0.46759067 -1.67983174 2.78767290 
H -2.93631976 0.51120441 -1.78870960 
H -2.73697097 0.23450540 0.26800303 
H -2.91726978 -0.26876950 -1.94721724 
H -0.88990965 2.01560499 -0.26007996 
H 0.93114388 2.19218329 1.17858100 
H 1.97186780 1.70098634 -0.15970568 
H 2.29260877 0.16337785 1.84178334 
H 2.04071175 -1.94475811 0.39559859 
H 1.79121112 -0.77481587 -0.89457007 
H -0.50421004 -2.19248495 0.28284047 
H -1.22561544 1.13981081 1.72976962 
H -0.49548938 0.81336983 3.29284001 
H -1.79426507 -0.22606026 2.68637751 
H 0.84872804 -1.25488246 3.72329680 
H 1.22386508 -2.38099769 2.41780838 
H -0.42583851 -2.26867446 3.02817582 
O 0.54157711 0.28961295 -2.40912392 
O 0.25337013 1.55294735 -1.82776308 
O -0.51359842 -0.54837758 -1.97845447 
Vibrational frequencies (in cm-1) 
-593.1  48.4  89.9 140.1 160.6 176.1 207.4 221.1 258.5 266.8 308.7 344.0 382.0 413.0 
435.1 448.8 465.4 479.3 502.4 553.3 618.9 644.9 703.3 720.5 769.3 804.1 849.3 868.2 
895.6 919.3 932.9 940.9 979.2 994.4 1004.4 1006.9 1013.1 1018.7 1020.8 1041.3 1087.4 
1088.6 1101.3 1109.3 1155.8 1159.7 1183.3 1193.3 1200.5 1221.9 1241.7 1257.8 1272.3 
1284.7 1286.3 1293.9 1296.8 1299.7 1307.1 1317.4 1320.5 1325.4 1373.5 1384.1 1406.5 
578 
 
1417.9 2657.7 2673.1 2673.8 2678.5 2679.7 2686.6 2689.2 2710.4 2739.1 2741.3 2749.6 
2768.2 2781.5 2784.4 4975.6  
 
 
name= TS324 
energy (in kcal/mol)= 64.859418 
ZPE (in kcal/mol)= 141.864 
G (in kcal/mol)= 117.537 
Geometry 
C -2.75004162 0.32585777 -0.76176382 
C -1.41869613 -0.25670923 -0.46791665 
C -0.43375060 0.95756552 -0.32510629 
C 0.49257304 0.93686715 0.88495454 
C -0.20952762 0.47136585 2.16994693 
C -0.10848956 -1.92044417 1.09473586 
C -1.40251599 -1.27725226 0.64527345 
C -0.80222387 -0.91842520 1.99766005 
C -1.29047423 1.48317133 2.57165596 
C -1.47596540 -1.45290725 3.23671406 
H -3.31421279 -0.37324337 -2.11745937 
H -3.50115535 0.31259921 -0.00212810 
H -3.48633237 -0.96595340 -1.60009945 
H -0.97195995 1.92888472 -0.42436138 
H 0.92326150 1.94622719 1.03708268 
H 1.36626030 0.28598557 0.67196399 
H 0.55684009 0.42319637 2.98568414 
H -0.10130359 -2.97277326 1.36355889 
H 0.81951774 -1.66882034 0.58884268 
H -2.29357966 -1.91378600 0.63093457 
H -2.13114971 1.47095249 1.86814564 
H -0.89230983 2.50351521 2.59322768 
H -1.69157599 1.26905738 3.56797666 
H -0.80955852 -1.39411013 4.10756902 
H -1.77100782 -2.50434425 3.12868981 
H -2.38562198 -0.88655227 3.47455870 
O 0.37040630 -0.49489311 -1.83774384 
O 0.34520771 0.88340517 -1.52272104 
O -0.98046447 -0.90670689 -1.67521130 
Vibrational frequencies (in cm-1) 
-813.0  51.1  62.8 112.9 126.7 156.7 184.0 228.0 246.6 272.2 292.4 327.9 350.6 378.9 
416.6 431.5 461.5 485.1 499.8 531.2 598.0 657.3 675.8 727.1 764.0 799.4 844.5 857.6 
886.3 893.2 948.4 967.2 985.0 986.1 1000.5 1005.0 1029.9 1047.6 1057.0 1067.5 1094.9 
1105.8 1118.3 1124.8 1140.9 1173.0 1199.3 1207.1 1223.1 1251.4 1265.0 1277.4 1282.3 
1290.2 1292.7 1295.0 1299.4 1306.7 1314.3 1325.4 1367.3 1378.7 1380.9 1397.3 1408.5 
1496.5 2651.6 2672.2 2674.0 2675.4 2675.8 2678.7 2696.5 2701.1 2707.9 2740.1 2755.0 
2780.6 2781.6 2784.4 4830.7  
 
 
name= TS325 
energy (in kcal/mol)= 67.787781 
ZPE (in kcal/mol)= 138.962 
G (in kcal/mol)= 110.981 
Geometry 
C -2.16588254 -0.70055456 -1.67238520 
C -1.37815443 -0.01102182 -0.63152563 
C -0.60322470 1.09326443 -0.97346204 
C 0.70646988 1.38867369 0.44028230 
C 0.32763604 0.48383833 1.56607542 
C 0.12023102 -0.96117898 1.01710012 
C -1.38063972 -0.55550001 0.74529291 
C -1.22489447 0.52979224 1.88360324 
C -1.97584668 1.83788010 1.76305483 
C -1.52526464 -0.06744553 3.25641152 
H -3.24791052 -0.59488342 -1.50260435 
H -1.94263756 -1.77868120 -1.70315793 
579 
 
H -1.95053363 -0.30136036 -2.68166334 
H -0.82571061 2.02335097 -0.19474245 
H 0.81142796 2.44218346 0.67501808 
H 1.53109368 1.05166669 -0.19216720 
H 0.98384133 0.58162795 2.43889004 
H 0.24068020 -1.75477377 1.75486991 
H 0.70465606 -1.22892739 0.13386349 
H -2.14020121 -1.31796810 0.93608187 
H -1.77857950 2.38785062 0.82492291 
H -1.72095717 2.51974505 2.58531990 
H -3.06143306 1.66839074 1.79556877 
H -2.60138221 -0.23245585 3.38908501 
H -1.19179644 0.59986586 4.06008443 
H -1.03180521 -1.03273672 3.41553638 
O 1.99167100 0.37080220 -2.78677772 
O -0.17644977 1.48261539 -2.06363290 
O 1.74974180 -0.62293773 -2.29565777 
Vibrational frequencies (in cm-1) 
-934.5  19.6  38.9  47.9  57.7  90.6 102.8 111.8 141.8 169.0 182.6 192.5 245.2 273.3 
280.8 356.6 365.7 392.0 433.0 445.2 464.8 548.3 567.7 665.2 699.7 786.9 867.6 877.6 
895.4 930.9 971.9 986.8 990.3 1005.7 1015.1 1033.4 1043.6 1060.3 1074.3 1091.8 1112.8 
1151.8 1165.6 1191.8 1199.5 1219.6 1254.8 1262.8 1273.3 1274.2 1285.9 1287.0 1296.3 
1299.9 1305.2 1316.0 1341.1 1367.6 1376.2 1394.1 1405.5 1414.3 1472.2 1595.0 1805.9 
2021.0 2602.3 2656.7 2664.2 2668.0 2671.8 2673.7 2678.0 2686.8 2732.3 2735.8 2747.3 
2761.7 2763.0 2768.7 2781.9  
 
 
name= TS326 
energy (in kcal/mol)= 65.553411 
ZPE (in kcal/mol)= 141.205 
G (in kcal/mol)= 116.397 
Geometry 
C -2.19355083 -0.68552970 -1.42640296 
C -0.71154853 -0.43779536 -1.28889977 
C -0.33780932 0.80225157 -0.51831377 
C 1.04592641 1.08226398 0.03301208 
C 1.39012744 0.08545182 1.13744783 
C 1.23640581 -1.33381382 0.47896695 
C -0.21575656 -1.20269121 0.81188896 
C 0.07933927 -0.26484395 1.98019409 
C -0.89207277 0.82619935 2.38019626 
C 0.43232402 -1.08226657 3.22954126 
H -2.58702546 -0.11708525 -2.28425984 
H -2.38564019 -1.74546442 -1.65114222 
H -2.77533579 -0.40930257 -0.54473398 
H -1.15839089 1.22241513 0.07768208 
H 1.10726609 2.12610422 0.39555996 
H 1.80151833 1.01683862 -0.78615155 
H 2.29375244 0.30088980 1.69820838 
H 1.77655082 -2.14420580 0.98299456 
H 1.52809299 -1.41840340 -0.58622059 
H -1.04396770 -1.84043964 0.64328290 
H -1.91062097 0.61312158 2.03418263 
H -0.59269198 1.81100734 1.99670992 
H -0.95678110 0.94771626 3.47055231 
H 0.92196341 -0.44681975 3.97848299 
H 1.11522792 -1.91364559 3.02499814 
H -0.46827670 -1.50747223 3.68823087 
O 0.49329502 2.01317053 -2.39851677 
O -0.49762702 1.68126792 -1.80939726 
O 0.08751030 -1.06704642 -1.95560412 
Vibrational frequencies (in cm-1) 
-517.5  69.5 100.2 116.3 123.1 127.9 149.9 168.6 181.5 221.4 244.2 261.6 276.9 294.1 
365.7 394.5 422.2 450.8 484.7 511.9 529.4 588.0 630.1 688.0 796.2 824.7 844.1 921.2 
936.0 948.7 988.4 997.3 1017.3 1022.1 1027.4 1042.8 1051.9 1074.1 1089.6 1099.6 1123.1 
580 
 
1152.2 1177.4 1188.2 1190.2 1200.5 1219.5 1232.2 1264.1 1268.2 1277.3 1280.5 1289.1 
1293.3 1296.0 1297.1 1308.8 1328.0 1331.7 1340.1 1364.0 1384.1 1404.3 1425.9 1776.7 
2606.6 2645.2 2659.9 2662.6 2670.0 2672.7 2675.1 2681.7 2708.7 2727.5 2735.2 2744.6 
2753.9 2777.1 2778.9 2780.1  
 
 
name= TS327 
energy (in kcal/mol)= 67.358951 
ZPE (in kcal/mol)= 139.465 
G (in kcal/mol)= 112.318 
Geometry 
C -0.65284164 0.18747976 -2.23060851 
C 0.64073012 0.28796958 -1.42007461 
C 0.58202849 1.46398768 -0.38953182 
C 1.32410240 1.23692687 0.93038957 
C 0.72741686 0.14803925 1.74811957 
C 2.18826572 -1.61353981 -0.96642131 
C 0.99518904 -1.03875346 -0.83153423 
C -0.44921198 0.17088607 2.40108015 
C -1.35315768 1.20387659 2.67407727 
C -0.92356775 -1.09077717 3.08980009 
H -0.86652955 1.13389387 -2.74659007 
H -1.51094406 -0.06657438 -1.60267778 
H -0.56601640 -0.58388954 -3.00841317 
H -0.45130400 1.82727073 -0.23515047 
H 1.37632997 2.19077433 1.49441457 
H 2.38955832 1.00149151 0.70247636 
H 1.34251785 -0.75044081 1.78913007 
H 2.43163654 -2.57796320 -0.54708116 
H 3.01080911 -1.16385192 -1.50583368 
H 0.18061953 -1.50874862 -0.27885044 
H -2.35612945 1.30651349 2.36101378 
H -0.89517257 2.59151754 1.70612052 
H -0.63868939 2.72181843 2.44869771 
H -1.68312901 -0.90336170 3.86132053 
H -0.08840695 -1.60178550 3.58962068 
H -1.35058200 -1.78770308 2.35599011 
O 2.26713050 1.84997843 -1.79745249 
O 1.23158332 2.51907740 -1.10280711 
O 1.63675684 0.70802674 -2.36914240 
Vibrational frequencies (in cm-1) 
-736.9  20.1  38.5  71.7  82.4  87.6 102.2 169.1 181.0 200.0 213.9 248.8 273.6 302.1 
323.5 348.3 373.2 407.1 424.3 456.7 493.9 537.1 547.4 608.2 637.1 663.7 675.2 724.1 
820.3 870.0 893.4 898.3 944.4 960.1 976.6 990.8 1005.1 1037.1 1043.2 1058.9 1066.0 
1077.9 1085.7 1094.2 1119.1 1142.5 1175.9 1197.2 1213.4 1242.1 1269.9 1277.2 1284.9 
1287.3 1290.8 1304.7 1305.3 1316.5 1342.2 1355.3 1386.1 1388.7 1395.1 1465.2 1853.1 
1873.7 2651.2 2667.9 2669.5 2671.8 2680.9 2692.9 2711.8 2735.6 2739.6 2752.8 2756.3 
2776.0 2780.2 2782.7 4969.9  
 
 
name= TS328 
energy (in kcal/mol)= 67.27342 
ZPE (in kcal/mol)= 139.581 
G (in kcal/mol)= 113.328 
Geometry 
C -2.25992127 0.21057635 -0.91822540 
C -0.80931451 -0.26992984 -0.94642936 
C 0.16298872 0.78372860 -1.58437479 
C 1.45070078 1.09323108 -0.82043566 
C 2.29371510 -0.10690781 -0.53330392 
C 3.20150987 -0.13072246 0.44328980 
C -0.35780767 -0.86188229 0.33812566 
C -0.38131046 -0.29794748 1.56761460 
C -0.76283736 1.12261765 1.84112601 
C -0.18155283 -1.14018179 2.67927301 
581 
 
H -2.39259400 1.09597721 -0.29159054 
H -2.91614561 -0.57506970 -0.51682674 
H -2.61824737 0.44420546 -1.93001180 
H -0.37545900 1.72485702 -1.83317139 
H 1.20685042 1.63438032 0.11617364 
H 2.05563119 1.80737928 -1.42799955 
H 2.13158508 -0.96146434 -1.19282501 
H 3.83012398 -0.98276924 0.64421703 
H 3.39316428 0.69208778 1.10965745 
H -0.00981147 -1.89258331 0.22202641 
H -0.91046518 1.70785544 0.92368163 
H -0.00005014 1.64883546 2.42820280 
H -1.70899593 1.16394271 2.40453389 
H 0.73779133 -0.19117704 3.79003367 
H 0.46678736 -1.97064186 2.76300813 
H -0.00560966 -0.29613186 4.07290089 
O 0.35567722 -1.17235412 -2.67897991 
O 0.47810486 0.23250166 -2.86119280 
O -0.83814393 -1.32130504 -1.94355321 
Vibrational frequencies (in cm-1) 
-835.7  39.5  59.0  77.9  98.7 119.6 132.9 145.6 156.5 185.9 202.1 246.7 261.3 294.2 
318.4 355.3 383.8 403.2 448.0 457.8 499.0 504.4 571.0 623.9 636.9 687.8 702.0 719.4 
842.1 878.0 900.6 908.7 941.1 949.1 959.8 975.0 1005.7 1010.0 1037.3 1053.4 1062.4 
1063.2 1088.1 1126.0 1143.8 1158.8 1175.9 1194.2 1218.7 1261.5 1271.3 1278.1 1284.7 
1288.2 1290.5 1299.0 1326.4 1346.0 1367.3 1371.2 1387.1 1395.0 1402.1 1489.0 1790.8 
1843.1 2655.9 2665.6 2669.9 2670.8 2676.8 2679.9 2718.7 2732.2 2734.9 2742.0 2754.2 
2775.9 2779.8 2794.6 4873.2  
 
 
name= TS329 
energy (in kcal/mol)= 66.355277 
ZPE (in kcal/mol)= 140.532 
G (in kcal/mol)= 114.245 
Geometry 
C -2.52939139 -1.34787504 -0.81391407 
C -1.25730088 -0.56451568 -0.63650931 
C 0.65242674 1.97436593 -0.35434059 
C 1.14304367 1.45263933 0.93203422 
C 0.99322153 -0.03859012 1.11231335 
C 1.16511891 -0.94711751 -0.04035724 
C -0.29262993 -1.07748004 0.33313439 
C -0.83464084 0.01972674 2.16438813 
C -1.97970896 0.84163267 1.74200618 
C -1.11560787 -1.11904906 3.06054308 
H -3.25960390 -0.78874966 -1.41839286 
H -3.00142454 -1.59958440 0.14154249 
H -2.32710792 -2.29007690 -1.34434859 
H -0.33625281 2.39790139 -0.48565885 
H 0.66727553 1.98733012 1.78788369 
H 2.24797889 1.67368898 1.00473016 
H 1.37124389 -0.40631601 2.07851644 
H 1.78795530 -1.83937735 0.07459453 
H 1.39667224 -0.51640837 -1.02841252 
H -0.56091049 -2.00069571 0.83556971 
H -2.19813950 1.55966652 2.55418706 
H -2.91221955 0.29954651 1.54384262 
H -1.75948349 1.45423080 0.85507685 
H -1.31308624 -0.71582322 4.07088203 
H -0.25521027 -1.79302268 3.16869456 
H -1.98717516 -1.72837272 2.79238570 
O 2.52670181 1.52074052 -1.40216480 
O 1.34653300 1.98275577 -1.44546053 
O -1.05975187 0.43032233 -1.30559530 
Vibrational frequencies (in cm-1) 
582 
 
-598.0  49.4  69.3  74.5  90.2  92.3 138.1 151.3 163.1 192.0 200.9 214.8 254.5 276.6 
295.3 317.4 337.8 377.8 415.5 442.2 486.1 590.1 606.5 625.9 716.3 873.0 897.3 913.0 
934.4 951.4 965.1 972.9 994.9 1018.0 1027.0 1036.0 1054.0 1071.0 1080.6 1104.0 1113.4 
1165.8 1186.0 1215.2 1227.1 1231.2 1247.6 1251.0 1260.6 1265.7 1273.4 1281.0 1282.6 
1289.0 1291.6 1336.9 1354.4 1357.6 1363.6 1371.7 1384.1 1388.7 1404.4 1608.7 1816.6 
2624.6 2658.2 2662.5 2665.3 2667.3 2671.1 2671.8 2676.7 2703.6 2706.4 2714.6 2753.5 
2765.0 2771.6 2773.3 2779.6  
 
 
name= TS330 
energy (in kcal/mol)= 65.783063 
ZPE (in kcal/mol)= 141.274 
G (in kcal/mol)= 114.779 
Geometry 
C -2.44692478 -1.45705142 -0.20210588 
C -1.29029793 -0.66776921 -0.80097363 
C -0.99611278 0.65290636 -0.01134796 
C 0.43219871 0.83256109 0.50474541 
C 0.62124212 0.08113427 1.77705385 
C 0.36268999 -2.47866307 -0.29569064 
C -0.07616490 -1.49774187 -1.08199226 
C 0.19928938 0.48639824 2.99370217 
C -0.52013213 1.78882854 3.21037414 
C 0.40969636 -0.32397865 4.14390740 
H -3.37230486 -0.86551720 -0.19812262 
H -2.22888662 -1.75365952 0.83120220 
H -2.64690100 -2.36918119 -0.77892018 
H -1.73495488 0.80837763 0.80432313 
H 0.63490935 1.91671335 0.64183869 
H 1.17098036 0.51141131 -0.25708785 
H 1.13998473 -0.86549426 1.66582912 
H -0.10776399 -2.76399108 0.63323243 
H 1.23936832 -3.06785871 -0.51698489 
H 0.42706167 -1.23284253 -2.01497261 
H -1.56086094 1.62173860 3.51352605 
H -0.55625873 2.40135042 2.29692998 
H -0.02281352 2.40599084 3.96727488 
H 0.27283570 -0.44838833 5.38803306 
H 0.91031633 -1.26475646 4.05081622 
H -0.08523382 0.34685678 5.13463148 
O -1.17072715 1.07825544 -2.22245077 
O -1.29824203 1.69257799 -0.94665708 
O -1.79797935 -0.17628782 -2.06078918 
Vibrational frequencies (in cm-1) 
-1299.2  33.3  36.2  64.4  93.9 107.8 120.8 177.2 202.7 205.5 218.7 238.1 273.7 317.8 
328.4 384.5 408.8 427.0 468.6 491.1 499.2 574.1 631.3 674.6 684.4 714.6 718.9 819.6 
867.9 915.0 924.1 946.1 972.9 983.9 1004.3 1024.5 1044.5 1059.6 1065.1 1081.4 1092.9 
1138.3 1145.9 1164.1 1186.5 1210.6 1223.5 1250.2 1258.3 1284.5 1288.1 1289.1 1290.9 
1313.1 1327.2 1337.7 1344.5 1348.0 1386.6 1386.9 1399.3 1403.1 1472.9 1824.6 1854.7 
1886.1 2655.8 2662.5 2673.6 2675.0 2680.8 2682.9 2712.6 2742.2 2748.7 2761.4 2774.3 
2778.9 2779.2 2786.3 3796.5  
 
 
name= TS331 
energy (in kcal/mol)= 63.199714 
ZPE (in kcal/mol)= 143.894 
G (in kcal/mol)= 118.238 
Geometry 
C -1.39861157 -0.39615555 -1.88645975 
C 0.00697581 -0.37192502 -1.28818938 
C 0.49102690 1.08783677 -0.98103718 
C 1.02048023 1.35783359 0.42634760 
C 0.91220960 0.20860086 1.47041504 
C 1.31272085 -1.10292712 0.73017689 
C 0.18855612 -1.29812146 -0.17795007 
583 
 
C -0.41526789 0.03115668 2.07649925 
C -0.85285593 1.12280897 2.99521950 
C -1.25729422 -1.17181708 2.15147156 
H -1.46107865 0.23735075 -2.78130227 
H -2.13984903 -0.04847794 -1.16109367 
H -1.67724460 -1.41169826 -2.19464501 
H -0.28060557 1.83078292 -1.27118603 
H 0.53897327 2.26285272 0.83764614 
H 2.10221221 1.61018562 0.33255554 
H 1.64486153 0.48528930 2.27299517 
H 1.46823109 -1.93386043 1.43824432 
H 2.28286963 -0.94809483 0.21308165 
H -0.38640272 -2.20028316 -0.16186126 
H -0.92357789 2.09806480 2.49201871 
H -0.13860264 1.25142201 3.82802562 
H -1.83382749 0.94103692 3.45805146 
H -1.69189030 -1.32202624 3.15420174 
H -0.71964183 -2.10228060 1.89770796 
H -2.11073669 -1.11857898 1.45065852 
O 2.02484228 0.01474106 -2.25384803 
O 1.54457702 1.31886976 -1.91723548 
O 0.86170095 -0.74599190 -2.41021897 
Vibrational frequencies (in cm-1) 
-149.7  12.6  36.4  64.1 161.3 172.7 194.0 240.6 272.9 280.7 296.5 362.7 377.0 390.9 
443.3 465.9 483.9 519.0 540.9 628.0 680.5 711.5 796.8 820.3 850.5 859.7 919.3 937.0 
943.3 949.7 973.1 997.1 1011.4 1017.8 1034.2 1053.4 1069.9 1094.2 1114.2 1132.0 1145.8 
1177.1 1201.7 1221.2 1225.5 1243.0 1250.8 1256.1 1264.4 1275.0 1284.0 1287.2 1290.7 
1294.0 1304.1 1314.9 1334.6 1353.3 1363.1 1384.6 1387.0 1391.2 1407.3 1440.4 1455.2 
2636.8 2648.4 2649.2 2649.6 2662.4 2664.0 2673.3 2678.2 2683.5 2688.1 2730.0 2743.9 
2757.1 2768.0 2778.4 2781.4  
 
 
name= TS332 
energy (in kcal/mol)= 64.864486 
ZPE (in kcal/mol)= 142.233 
G (in kcal/mol)= 118.996 
Geometry 
C -0.67494674 1.08662987 -0.86988691 
C 0.65379805 0.47943353 -0.44033074 
C 1.66027189 1.52075827 0.17298076 
C 2.37364158 1.08852458 1.46976740 
C 1.92194481 -0.28146192 1.97102368 
C 1.93843057 -1.27403127 0.77155089 
C 0.50421578 -0.76111858 0.43457231 
C 0.33477629 -0.38568420 1.97271983 
C -0.46859653 0.83946117 2.36125678 
C -0.01188612 -1.50316946 2.84505567 
H -1.28691238 1.39380680 -0.01756177 
H -1.26146760 0.36588531 -1.45659400 
H -0.51950999 1.96350567 -1.51465472 
H 1.19894217 2.52389612 0.28166853 
H 2.22155324 1.84792236 2.25880915 
H 3.46866705 1.06766972 1.28268813 
H 2.41627288 -0.59381603 2.89388369 
H 1.98280610 -2.32775724 1.05500657 
H 2.70736505 -1.10680521 0.01556922 
H -0.20126343 -1.48821283 0.03744915 
H -0.41521371 0.98587602 3.45238834 
H -1.52520794 0.73207144 2.09439836 
H -0.10906856 1.76639562 1.90775355 
H -1.54301478 -1.51339762 3.20443608 
H 0.27683627 -2.50450479 2.64276376 
H -1.61634240 -1.79931465 2.44852086 
O 2.63507520 0.47902167 -1.56786469 
O 2.61311469 1.71327509 -0.87015751 
584 
 
O 1.27170225 0.11115585 -1.68796352 
Vibrational frequencies (in cm-1) 
-988.6  88.3 111.4 149.9 173.5 174.5 205.8 221.6 264.5 284.0 325.2 347.5 372.9 415.2 
427.5 457.4 484.9 517.5 538.1 583.7 616.8 654.4 705.4 737.7 785.3 832.1 840.7 866.8 
886.8 918.1 939.7 954.3 972.4 1000.0 1007.5 1032.3 1045.9 1050.4 1054.3 1071.8 1075.4 
1097.9 1131.9 1143.6 1149.5 1158.5 1181.2 1192.2 1205.5 1236.8 1255.1 1256.1 1264.0 
1279.1 1282.6 1285.2 1294.5 1297.7 1300.0 1307.1 1318.8 1354.4 1373.1 1384.0 1398.1 
1418.6 2657.5 2669.3 2670.2 2677.7 2678.0 2685.9 2688.1 2719.2 2737.6 2741.7 2752.0 
2767.2 2780.0 2782.6 4730.2  
 
 
name= TS333 
energy (in kcal/mol)= 64.841782 
ZPE (in kcal/mol)= 142.27 
G (in kcal/mol)= 119.117 
Geometry 
C -3.87965333 -0.53249750 1.90560531 
C -2.80086307 -0.60860255 0.83338835 
C -2.44899927 0.77918455 0.18370799 
C -0.94723355 1.08867450 0.02499070 
C -0.04793182 -0.01019298 0.58744713 
C -0.55719780 -1.38827307 0.07191907 
C -1.55438736 -1.37232966 1.27365916 
C -0.52829188 -0.44141190 2.04089468 
C -1.03612849 0.63634247 2.98134851 
C 0.56199562 -1.22997465 2.61679978 
H -4.75524684 0.02816073 1.54926826 
H -3.52125420 -0.05988124 2.82395138 
H -4.23681511 -1.53801167 2.16911016 
H -2.98282542 1.61488416 0.68121634 
H -0.70694034 2.05677652 0.50068938 
H -0.72590971 1.22326809 -1.05570669 
H 1.01796420 0.19850600 0.48048155 
H 0.19103253 -2.18629694 0.14475186 
H -0.98725806 -1.40969477 -0.92760080 
H -1.77407931 -2.33235280 1.73982715 
H -1.77578935 1.30285518 2.52877612 
H -0.20786127 1.27744609 3.31179581 
H -1.49706667 0.20148640 3.87496230 
H 1.38559018 -0.76553149 3.10017039 
H 0.01703942 -2.38180422 3.51608025 
H -0.10029891 -1.77958791 4.05002150 
O -3.05817156 -0.66590101 -1.43005936 
O -3.07338463 0.71233401 -1.09677267 
O -3.44422618 -1.32603802 -0.23701466 
Vibrational frequencies (in cm-1) 
-993.6  93.1 130.2 155.7 168.6 172.2 206.6 223.5 266.4 280.8 324.0 347.5 362.6 408.1 
417.3 460.4 484.5 518.6 535.4 588.6 613.6 655.7 706.1 731.3 808.2 828.8 845.5 872.2 
892.7 918.8 941.5 956.9 973.0 1000.2 1007.3 1027.2 1046.6 1054.5 1066.0 1074.4 1078.2 
1098.8 1126.2 1143.3 1155.7 1163.4 1184.8 1194.1 1206.9 1236.0 1258.4 1262.3 1265.8 
1280.0 1282.4 1285.4 1293.0 1296.0 1299.8 1305.8 1318.3 1337.3 1373.8 1379.3 1397.7 
1412.0 2658.0 2669.5 2672.2 2677.4 2678.2 2685.8 2691.3 2723.4 2738.9 2744.4 2750.7 
2765.5 2780.6 2782.9 4701.5  
 
 
name= TS334 
energy (in kcal/mol)= 65.00151 
ZPE (in kcal/mol)= 142.13 
G (in kcal/mol)= 118.79 
Geometry 
C -2.41223519 -1.45412729 -1.10010246 
C -0.92110629 -1.18279042 -0.95941634 
C -0.51155323 0.31865254 -1.18914814 
C 0.46318998 0.92109445 -0.15579124 
C 0.81587341 -0.05321103 0.96744484 
585 
 
C 1.20087367 -1.41497925 0.31937673 
C -0.32408336 -1.74925272 0.32764232 
C -0.49028290 -0.74577150 1.53823813 
C -1.74035825 0.12128888 1.67114132 
C -0.41303806 -1.38897607 2.84745656 
H -2.97556371 -1.14177550 -0.21457390 
H -2.59729004 -2.53010861 -1.23479374 
H -2.83325022 -0.94880722 -1.97863864 
H -1.39837256 0.97002881 -1.33240213 
H 0.03757657 1.84856376 0.26887619 
H 1.39069237 1.23116434 -0.68241528 
H 1.49997348 0.36486930 1.70398953 
H 1.81880900 -2.06663288 0.93533824 
H 1.68011786 -1.36058172 -0.66098988 
H -0.61547590 -2.78277993 0.51907989 
H -2.03656528 0.60102424 0.73653068 
H -1.58230160 0.92152422 2.40601742 
H -2.59436751 -0.48072653 2.01994613 
H 0.38624226 -2.74402716 2.84203911 
H -0.13487704 -0.84398569 3.71652829 
H 1.02996753 -2.25033872 2.85604903 
O 0.64876041 -0.99465418 -2.60240795 
O 0.09076388 0.30324606 -2.48123002 
O -0.34870301 -1.86273018 -2.09221052 
Vibrational frequencies (in cm-1) 
-998.7  89.7  99.8 142.5 145.9 174.7 217.5 225.9 265.3 288.5 321.9 345.4 370.1 414.8 
432.5 457.5 486.3 516.3 540.9 568.2 650.4 670.9 703.9 717.8 769.2 827.3 849.6 872.7 
891.8 917.4 935.8 953.3 974.0 998.8 1005.9 1020.9 1036.4 1041.6 1052.7 1072.4 1076.4 
1098.6 1132.6 1139.2 1150.6 1162.0 1181.3 1191.9 1208.5 1233.4 1244.4 1253.8 1267.7 
1278.2 1279.9 1284.5 1291.6 1296.7 1299.0 1306.0 1319.7 1351.0 1377.6 1386.4 1398.7 
1412.5 2657.8 2669.0 2669.9 2674.3 2677.2 2684.1 2685.8 2718.6 2739.0 2745.5 2750.7 
2767.9 2779.2 2781.4 4731.6  
 
 
name= TS335 
energy (in kcal/mol)= 65.166678 
ZPE (in kcal/mol)= 141.973 
G (in kcal/mol)= 118.61 
Geometry 
C -2.10456417 -0.34404537 -1.28345292 
C -0.96274249 -0.00981149 -2.11726626 
C 0.47077297 0.07922307 -1.43947226 
C 1.59454013 -0.75257205 -2.08643543 
C 1.12233985 -1.48645054 -3.34129514 
C 0.29312676 -0.48668847 -4.20453044 
C -0.94627333 -0.91749308 -3.35644019 
C -0.21066749 -2.28194617 -3.06199310 
C -0.38238884 -2.95087551 -1.71439558 
C -0.50350594 -3.30750151 -4.15453827 
H -2.12482492 -1.15745263 -0.60468727 
H -1.97178908 0.80977891 -0.02044551 
H -2.57789138 1.01778201 -0.50520590 
H 0.39502480 -0.11620213 -0.35379738 
H 2.00807195 -1.47073653 -1.35532894 
H 2.43694106 -0.07653593 -2.35156894 
H 1.91578594 -2.04127059 -3.84301651 
H 0.22487600 -0.74092753 -5.26292218 
H 0.58140727 0.56592688 -4.13037396 
H -1.91363386 -0.97528961 -3.85877533 
H 0.26631483 -3.83371355 -1.63332043 
H -1.41738417 -3.29241433 -1.57681759 
H -0.13742995 -2.30560098 -0.86736143 
H -1.52758038 -3.69049611 -4.06917658 
H 0.17847633 -4.16282755 -4.08664637 
H -0.39868226 -2.88917326 -5.16181841 
586 
 
O -0.37611668 2.14084835 -1.77278346 
O 0.85559204 1.44275229 -1.61378242 
O -1.14003987 1.33123075 -2.63363491 
Vibrational frequencies (in cm-1) 
-860.7  80.2 126.6 145.4 157.6 170.7 201.3 222.6 264.3 267.4 322.8 339.2 374.6 411.1 
428.5 452.7 463.5 488.1 493.2 574.4 624.8 651.8 710.9 722.2 764.1 794.5 833.3 875.2 
892.5 921.7 936.8 969.6 987.2 992.5 1001.9 1005.6 1013.0 1016.5 1043.1 1068.7 1085.6 
1088.9 1102.0 1109.4 1163.8 1167.0 1189.7 1194.3 1201.0 1222.0 1250.4 1258.1 1273.0 
1277.0 1287.5 1297.0 1297.9 1302.4 1308.7 1318.5 1323.1 1346.1 1375.2 1379.9 1405.9 
1416.2 2655.2 2673.2 2673.8 2677.6 2679.6 2682.6 2686.0 2718.9 2736.7 2742.6 2749.0 
2763.7 2781.2 2783.3 4857.7  
 
 
name= TS336 
energy (in kcal/mol)= 67.37971 
ZPE (in kcal/mol)= 139.91 
G (in kcal/mol)= 113.693 
Geometry 
C -3.10471895 -0.72655052 -0.50454223 
C -2.45485714 0.26819751 0.07326686 
C 0.31280347 1.64144258 -0.50626768 
C 1.40281781 0.87695766 0.12336228 
C 0.94563005 -0.40776510 0.80365484 
C 0.16154569 -1.40851389 -0.03566489 
C -0.52790106 -0.65919212 1.06773828 
C 1.99262629 -0.90958704 1.79603260 
C 1.46763236 -1.99572559 2.74263537 
C 3.20849314 -1.44706037 1.02836983 
H -4.01315302 -0.72366612 -1.04967501 
H -2.81868661 -2.07342449 -0.11500231 
H -2.37910662 -1.91814011 -0.84422490 
H -0.25624979 2.39749105 0.02457552 
H 1.94992851 1.51641721 0.85110793 
H 2.14976084 0.59436865 -0.66922904 
H 2.31686506 -0.04192674 2.42695055 
H 0.36637664 -2.46891946 0.05734371 
H -0.02333150 -1.15336653 -1.08355875 
H -0.88865887 -1.13341788 1.97310047 
H 1.08808518 -2.86578412 2.19743411 
H 0.66646619 -1.61816292 3.38704134 
H 2.26672808 -2.35357126 3.40382866 
H 3.96813972 -1.84124211 1.71161461 
H 3.68393367 -0.66799475 0.42284335 
H 2.92169785 -2.25743876 0.34739004 
O 0.49824969 0.61352594 -2.44153941 
O -0.08020753 1.48785991 -1.72878056 
O -1.38520971 0.43485934 0.74132506 
Vibrational frequencies (in cm-1) 
-1576.6  42.6  49.9  53.7  97.8 106.7 157.2 166.9 192.5 214.9 230.3 235.0 276.1 294.7 
302.0 346.0 388.3 421.4 450.4 487.5 507.4 556.6 620.2 650.9 712.9 749.4 794.2 813.1 
854.2 877.7 887.4 950.6 969.4 983.7 994.0 1013.6 1015.8 1038.5 1042.4 1102.6 1136.5 
1149.0 1161.7 1172.4 1179.5 1184.3 1214.7 1228.6 1249.9 1270.5 1276.6 1289.0 1294.5 
1300.7 1302.3 1306.8 1311.1 1323.1 1356.2 1372.4 1400.4 1402.4 1406.3 1495.7 1607.2 
1754.8 2633.4 2669.9 2673.6 2676.0 2679.3 2688.5 2701.3 2705.1 2720.2 2739.6 2773.5 
2780.3 2782.3 2784.3 4067.1  
 
 
name= TS337 
energy (in kcal/mol)= 63.707329 
ZPE (in kcal/mol)= 143.599 
G (in kcal/mol)= 120.287 
Geometry 
C -2.80855347 1.20888816 0.82754668 
C -1.58470478 0.68712586 0.08609916 
C -0.44154894 1.76416698 -0.08767140 
587 
 
C 0.88680872 1.25225420 0.26232164 
C 1.02700361 -0.13591262 0.73209611 
C 0.17955529 -1.04827645 -0.22734731 
C -1.05650655 -0.63986334 0.63615858 
C -0.06948308 -0.41248755 1.84916269 
C -0.33319980 0.68133834 2.86174656 
C 0.18675644 -1.71756835 2.60188481 
H -3.18032470 2.13710625 0.37327940 
H -2.59563035 1.40483431 1.88267470 
H -3.62940765 0.48056126 0.78470902 
H -0.70149982 2.72619523 0.40728680 
H 1.64297775 2.23786787 -0.22292782 
H 2.14891854 1.57961930 0.05287627 
H 2.03313511 -0.47547789 0.97157471 
H 0.42540266 -2.10831771 -0.18837368 
H 0.16239671 -0.74292168 -1.27269925 
H -1.83444954 -1.38888344 0.77651292 
H 0.47818465 0.72939119 3.59917281 
H -1.26719089 0.50505886 3.40634312 
H -0.38285781 1.67640626 2.40572737 
H -0.67515751 -1.98409444 3.22403462 
H 1.05770368 -1.62700889 3.25986279 
H 0.37441954 -2.56147933 1.92989692 
O -1.03823576 0.95722965 -2.11579741 
O -0.53866569 2.11698763 -1.47979949 
O -2.06470140 0.49027730 -1.25664600 
Vibrational frequencies (in cm-1) 
-1221.9  90.7 107.9 144.2 171.2 176.6 203.8 216.9 239.6 267.1 307.0 342.8 359.7 385.8 
428.4 440.6 493.7 522.3 541.8 591.5 675.2 699.2 716.9 775.7 826.7 865.6 889.5 893.3 
931.1 967.8 977.8 981.7 1000.9 1008.1 1012.2 1015.3 1031.7 1054.3 1074.0 1084.4 1129.9 
1133.0 1160.6 1170.3 1186.5 1233.2 1234.8 1239.8 1252.8 1277.8 1283.2 1286.3 1292.0 
1294.7 1299.3 1299.8 1308.0 1311.1 1320.0 1347.0 1387.0 1396.2 1406.9 1407.8 1416.4 
1703.4 2672.6 2673.5 2676.6 2677.2 2678.7 2680.4 2683.6 2695.6 2750.4 2754.0 2770.5 
2780.7 2782.3 2784.0 4098.4  
 
 
name= TS338 
energy (in kcal/mol)= 65.053629 
ZPE (in kcal/mol)= 142.265 
G (in kcal/mol)= 119.032 
Geometry 
C 2.23132036 0.35643047 -0.49124813 
C 2.44658759 -1.03795949 0.07034836 
C 3.80021855 -1.19200023 0.86404848 
C 3.71097594 -1.83922736 2.25948965 
C 2.28859341 -2.28234970 2.60250961 
C 1.68472181 -3.01445882 1.36661645 
C 1.25835365 -1.60449733 0.84476465 
C 1.25634033 -1.11111338 2.35664254 
C 1.69842045 0.29645612 2.71368753 
C -0.07741025 -1.43925822 2.86518647 
H 1.34313517 0.37971441 -1.13858861 
H 3.08222272 0.66903934 -1.11226991 
H 2.08511930 1.10975059 0.28780854 
H 4.35457152 -0.23462242 0.88959355 
H 4.09420398 -1.14440085 3.02770155 
H 4.38643347 -2.72211267 2.28998443 
H 2.21204837 -2.79204072 3.56280734 
H 0.83584896 -3.66233137 1.60833217 
H 2.38519119 -3.56936015 0.73983358 
H 0.30844153 -1.53440023 0.31276567 
H 1.80511515 0.40871239 3.79891891 
H 0.96489347 1.03711123 2.37142749 
H 2.66370120 0.57515842 2.27997399 
H 0.05649546 -1.10063980 4.49678057 
588 
 
H -0.02162168 -1.89757543 4.35406658 
H -0.89639083 -0.77618457 2.73049615 
O 4.02231199 -1.97825874 -1.23734469 
O 4.55592952 -2.11554691 0.07056494 
O 2.62206097 -1.93441761 -1.04347288 
Vibrational frequencies (in cm-1) 
-996.1  84.8 127.6 144.0 170.4 183.9 196.3 228.1 270.5 276.8 315.9 353.2 363.5 404.4 
422.2 455.0 463.4 528.3 535.8 595.1 626.8 642.0 712.6 723.4 801.0 831.4 839.6 876.2 
890.7 923.3 940.1 952.3 983.1 997.6 1011.3 1025.9 1053.1 1061.7 1070.0 1073.4 1088.2 
1102.4 1121.3 1140.7 1163.5 1166.9 1171.1 1192.0 1214.7 1237.8 1259.6 1264.0 1266.5 
1273.1 1280.6 1283.5 1289.3 1295.7 1308.8 1317.9 1322.0 1339.4 1371.7 1377.5 1397.8 
1410.9 2656.6 2670.1 2671.8 2677.3 2678.0 2683.7 2689.7 2720.0 2737.9 2743.8 2749.7 
2761.3 2780.6 2783.0 4700.7  
 
 
name= TS339 
energy (in kcal/mol)= 65.066113 
ZPE (in kcal/mol)= 142.309 
G (in kcal/mol)= 119.176 
Geometry 
C -1.87670805 -0.26411831 -0.77679829 
C -0.36747429 -0.25694670 -0.57850382 
C 0.26987311 1.17978043 -0.51003583 
C 1.29556859 1.41226526 0.61845189 
C 1.45954099 0.19829824 1.53099936 
C 1.64997739 -1.05995496 0.63533883 
C 0.09201353 -1.14561055 0.57756117 
C 0.04522376 -0.37679822 1.95846939 
C -1.05833008 0.63499429 2.25323355 
C -0.00212089 -1.24892615 3.13088289 
H -2.18581877 0.45615200 -1.54514352 
H -2.41708212 -0.04035584 0.14908910 
H -2.21667340 -1.25391851 -1.11544440 
H -0.50359177 1.97527288 -0.52033116 
H 1.00625564 2.29622373 1.21580213 
H 2.27507215 1.66743386 0.16119223 
H 2.17626767 0.35476281 2.33541216 
H 2.14076091 -1.90441084 1.11756476 
H 2.16266748 -0.89753836 -0.31574167 
H -0.36157385 -2.13707036 0.56148741 
H -1.99003123 0.11979638 2.53552988 
H -1.28659612 1.28617859 1.40864868 
H -0.77588101 1.28151280 3.09450145 
H 0.40511229 -0.94237160 4.06208730 
H 1.18269639 -2.39351652 2.87880355 
H 0.43680148 -2.71902087 2.85301438 
O 1.26429142 0.00394382 -2.15079148 
O 0.89840660 1.32273902 -1.78167129 
O 0.13567387 -0.78744396 -1.81878474 
Vibrational frequencies (in cm-1) 
-1037.8  93.3 120.8 156.3 161.1 175.7 219.8 229.0 267.5 288.6 322.7 346.5 373.0 415.0 
432.6 460.9 485.9 517.9 552.0 573.9 653.2 682.6 704.9 718.6 772.1 829.5 850.6 873.9 
891.3 918.9 936.8 954.8 974.8 999.7 1006.6 1022.3 1042.4 1052.7 1056.8 1073.6 1077.4 
1099.8 1135.0 1140.9 1151.8 1166.9 1183.2 1192.7 1209.5 1235.3 1245.8 1254.6 1268.1 
1278.9 1280.0 1284.4 1291.5 1297.2 1299.4 1306.0 1319.2 1349.6 1377.3 1385.4 1398.4 
1413.0 2658.0 2668.7 2670.7 2674.8 2678.0 2683.9 2686.0 2724.9 2739.3 2745.5 2751.3 
2767.3 2779.4 2782.1 4686.3  
 
 
name= TS340 
energy (in kcal/mol)= 65.133331 
ZPE (in kcal/mol)= 142.295 
G (in kcal/mol)= 119.055 
Geometry 
C -3.82562094 -2.43661931 2.25369328 
589 
 
C -2.48932040 -2.96292015 1.76217780 
C -2.22419078 -2.68956457 0.23160121 
C -0.86386049 -2.06211954 -0.13282305 
C 0.03341801 -1.87565179 1.08978260 
C -0.02647833 -3.17501068 1.94513332 
C -1.29443056 -2.57047405 2.62869611 
C -0.74671046 -1.12478198 2.25032840 
C -1.69503879 -0.01798490 1.83366773 
C 0.05381087 -0.69811868 3.39593386 
H -3.85567648 -1.34403866 2.30890958 
H -4.03880416 -2.81432199 3.26448282 
H -4.64908639 -2.77178939 1.60984330 
H -3.06696289 -2.13480351 -0.22248702 
H -1.01602709 -1.09684309 -0.64827766 
H -0.35140333 -2.71852659 -0.87005739 
H 1.01988048 -1.48472804 0.84662488 
H 0.82034838 -3.32197987 2.61687125 
H -0.18140615 -4.10691444 1.39214564 
H -1.44063142 -2.76268394 3.69387077 
H -1.15278434 0.81383267 1.37014616 
H -2.22693618 0.37779321 2.71241702 
H -2.45211686 -0.33602435 1.11157631 
H 0.92419621 -1.21867398 3.71162560 
H 0.41046487 0.83121335 3.32761861 
H 0.94632475 0.57926195 2.77246012 
O -2.96647798 -4.79582675 0.54048549 
O -2.19713084 -4.00005119 -0.34731906 
O -2.53678958 -4.40152574 1.82890727 
Vibrational frequencies (in cm-1) 
-972.3  85.3 122.2 138.6 172.8 179.8 196.5 233.4 274.8 279.9 320.4 354.6 374.2 411.6 
424.3 453.9 469.9 526.6 529.1 587.6 626.9 638.7 712.4 729.2 781.8 824.7 845.6 874.8 
889.5 922.4 940.7 952.0 983.0 998.4 1011.6 1031.3 1047.3 1053.6 1063.1 1072.0 1086.2 
1102.1 1135.5 1146.4 1149.1 1163.5 1174.7 1191.2 1216.4 1236.1 1254.9 1258.0 1269.6 
1272.7 1280.4 1284.3 1290.7 1297.4 1309.7 1318.6 1324.2 1354.7 1375.4 1379.0 1398.3 
1416.4 2655.6 2670.0 2672.3 2675.2 2677.7 2683.7 2685.2 2717.0 2737.2 2739.5 2750.9 
2763.4 2780.1 2782.8 4726.2  
 
 
name= TS341 
energy (in kcal/mol)= 68.677081 
ZPE (in kcal/mol)= 138.853 
G (in kcal/mol)= 112.44 
Geometry 
C -2.47204953 -0.26934911 -1.08017662 
C -0.95332628 -0.36338126 -1.00143305 
C -0.37672595 0.95212996 -0.53818584 
C 1.70586735 0.63717909 -0.08618824 
C 2.30074757 0.58469075 1.24911878 
C 2.47191183 -0.54866968 1.93807569 
C -0.48935326 -1.62598153 -0.37655248 
C -0.53409275 -1.91502131 0.93094727 
C -1.00842457 -0.97982500 1.98922917 
C -0.08233018 -3.24843378 1.43234763 
H -2.79059843 0.61710973 -1.64741078 
H -2.93084908 -0.21754487 -0.08647238 
H -2.88664816 -1.14870970 -1.59186091 
H 0.36454322 1.11468989 0.42475797 
H 2.06716844 1.43745336 -0.72614194 
H 1.69234150 -0.30331160 -0.63014072 
H 2.61122696 1.54687978 1.66435795 
H 2.91413504 -0.58694581 2.91889230 
H 2.19619196 -1.52130892 1.56319852 
H -0.11022909 -2.35391392 -1.09923441 
H -1.64461851 -1.48551388 2.72852559 
H -1.58463941 -0.13100523 1.59671922 
590 
 
H -0.14970676 -0.55611226 2.53887013 
H 0.53421945 -3.15705294 2.33795585 
H 0.51107929 -3.80502990 0.69393067 
H -0.94633155 -3.87906643 1.69162460 
O -0.46842654 0.92646068 -2.80397057 
O -0.29879689 1.77860965 -1.51483215 
O -0.39406713 -0.36963468 -2.36033567 
Vibrational frequencies (in cm-1) 
-1429.0  40.8  81.2  84.6  99.7 116.8 128.2 130.6 143.5 149.5 190.9 201.6 251.2 295.0 
312.6 327.2 352.6 371.2 422.3 447.4 489.7 516.7 542.3 638.3 684.2 717.8 736.2 754.8 
904.8 928.2 938.7 972.2 987.1 991.0 1000.4 1003.4 1016.0 1034.2 1041.5 1078.7 1089.8 
1097.5 1119.1 1126.8 1182.1 1194.1 1259.6 1268.0 1274.9 1276.9 1281.0 1283.4 1285.4 
1295.0 1331.7 1354.3 1364.1 1380.0 1390.2 1395.1 1402.4 1418.4 1428.3 1831.3 1876.7 
2017.7 2655.3 2667.6 2668.4 2670.3 2672.5 2674.1 2685.6 2717.8 2742.8 2747.6 2759.1 
2774.3 2778.0 2779.4 2789.5  
 
 
name= TS342 
energy (in kcal/mol)= 64.458089 
ZPE (in kcal/mol)= 143.113 
G (in kcal/mol)= 119.419 
Geometry 
C -2.12748783 0.19146052 -1.02308232 
C -0.66717502 -0.15175421 -0.78779412 
C 0.24652523 1.12608918 -0.66296586 
C 1.32197330 1.09622773 0.44526784 
C 1.17899309 -0.13100444 1.34538515 
C 1.11058357 -1.38865869 0.42760159 
C -0.42778183 -1.14742893 0.34020746 
C -0.33839600 -0.38004839 1.73038301 
C -1.20789935 0.76983970 1.94987141 
C -0.46744811 -1.36419947 2.89825262 
H -2.56289572 0.69791006 -0.15312546 
H -2.71722776 -0.71573285 -1.20598841 
H -2.24988835 0.84029356 -1.89880737 
H -0.36860397 2.04228582 -0.61110243 
H 1.29711544 2.02844597 1.03041639 
H 2.32695058 1.07964811 -0.03374426 
H 1.89346165 -0.15711484 2.16685306 
H 1.39276299 -2.32334638 0.91409542 
H 1.65743630 -1.32185112 -0.51685210 
H -1.07581535 -2.02055219 0.30923682 
H -0.41127594 1.71429694 2.22234359 
H -1.30463188 1.95062753 2.28706028 
H -2.26002765 0.59705503 1.95336362 
H -1.50210500 -1.71475926 2.98568503 
H -0.20907879 -0.87575737 3.84258556 
H 0.17271575 -2.24304729 2.78688668 
O 0.25865766 0.30401151 -2.78006534 
O 0.97744168 1.16039098 -1.89275041 
O -0.15398238 -0.77857874 -1.98063524 
Vibrational frequencies (in cm-1) 
-1463.6  57.8  77.1 142.5 154.2 175.0 196.0 215.9 255.8 273.9 324.4 348.4 373.3 406.3 
421.9 443.6 480.6 525.9 598.4 633.3 666.0 690.4 710.1 735.6 804.1 837.0 874.9 887.8 
919.8 941.0 954.7 975.7 1007.9 1010.6 1026.6 1052.6 1059.9 1071.3 1089.1 1099.1 1126.4 
1141.5 1149.9 1153.9 1169.4 1187.5 1190.4 1210.5 1242.6 1255.6 1268.4 1277.3 1287.1 
1287.4 1293.5 1299.8 1303.1 1321.4 1327.6 1368.4 1376.4 1390.5 1397.1 1406.2 1429.9 
1960.9 2654.5 2675.3 2677.9 2681.9 2685.0 2688.6 2691.3 2737.7 2749.8 2754.9 2764.7 
2777.5 2781.5 2785.3 3661.8  
 
 
name= TS343 
energy (in kcal/mol)= 65.164363 
ZPE (in kcal/mol)= 142.925 
G (in kcal/mol)= 118.34 
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Geometry 
C -2.39928169 -0.22335758 -0.77044352 
C -0.93637266 -0.50758225 -1.06937554 
C -0.04090483 0.78505967 -1.08141124 
C 1.25892207 0.56282513 -0.30298042 
C 1.15996414 -0.68205668 0.46621661 
C 0.28754531 -0.96992942 1.49621178 
C -0.33719050 -1.60290281 -0.20620410 
C -0.54672135 0.03949098 2.25509484 
C -1.77069316 -0.62820781 2.88781478 
C 0.34258841 0.66648655 3.33616837 
H -2.80168302 0.53728957 -1.45698748 
H -3.01796210 -1.12092005 -0.90781474 
H -2.54896085 0.13515915 0.25351895 
H -0.58498197 1.69691300 -0.77529071 
H 1.50529510 1.42695539 0.34265290 
H 2.11002469 0.48500701 -1.02154661 
H -0.88876637 0.84726097 1.56282281 
H 0.34354978 -2.27071958 -0.76834569 
H 0.41129820 -1.92117606 2.03579574 
H -1.07282637 -2.23562501 0.29580934 
H -1.48183001 -1.38110442 3.63063290 
H -2.39608911 -1.12638475 2.13969159 
H -2.39849340 0.10756212 3.40472784 
H 1.22778067 1.14310007 2.89683570 
H 0.69869558 -0.08280588 4.05257267 
H -0.20124579 1.43104520 3.90172579 
O 0.23638176 -0.32805019 -3.00169256 
O 0.22118670 0.98438013 -2.46815590 
O -0.91668112 -0.94036738 -2.43867008 
Vibrational frequencies (in cm-1) 
-661.9  59.2  71.2  88.6 130.3 164.7 172.2 180.0 196.0 247.6 257.8 320.6 335.1 348.5 
407.0 441.3 463.0 500.6 528.1 547.9 635.6 679.8 711.1 814.8 846.7 857.6 917.1 949.7 
969.4 970.8 980.3 986.6 1003.3 1012.5 1017.9 1045.9 1061.5 1079.2 1124.9 1141.7 1154.9 
1166.6 1178.2 1200.3 1213.9 1246.3 1264.5 1273.0 1275.6 1279.7 1282.8 1287.9 1292.0 
1294.8 1299.6 1302.8 1304.3 1306.7 1314.1 1326.1 1342.5 1392.7 1399.2 1403.0 1653.4 
2641.8 2655.9 2665.7 2670.6 2672.4 2673.7 2675.3 2678.3 2695.8 2700.4 2718.6 2726.4 
2741.2 2777.9 2780.3 2782.0  
 
 
name= TS344 
energy (in kcal/mol)= 65.89418 
ZPE (in kcal/mol)= 142.246 
G (in kcal/mol)= 119.143 
Geometry 
C -2.45636120 -0.55525299 -0.26068284 
C -0.94644805 -0.48270516 -0.41955096 
C -0.37773847 0.96696289 -0.65271199 
C 0.77563099 1.39990608 0.27697220 
C 1.16957176 0.31724105 1.28090727 
C 1.32541219 -1.01515500 0.48706647 
C -0.20631724 -1.21446764 0.69573606 
C -0.09988384 -0.30763386 1.99111995 
C -1.23447092 0.44860744 2.48252949 
C 0.30176325 -1.17127793 3.20526072 
H -2.98059892 0.15651927 -0.90566916 
H -2.75710652 -0.38358329 0.78729739 
H -2.82490392 -1.55693557 -0.52708919 
H -1.18614385 1.72584810 -0.67571420 
H 0.52928449 2.34294721 0.79336496 
H 1.65922817 1.64328839 -0.35494426 
H 1.98943407 0.60797587 1.93706351 
H 1.94781734 -1.76724433 0.97571980 
H 1.67198207 -0.92640660 -0.54345043 
H -0.56312302 -2.23310325 0.85110213 
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H -1.27056450 1.94732119 1.70066508 
H -1.19772014 0.95970764 3.41559034 
H -1.88859199 1.48046396 1.46683812 
H 0.72590885 -0.55880117 4.00731655 
H 1.04732211 -1.92795841 2.93956142 
H -0.56954069 -1.70648413 3.60797930 
O 0.36371849 -0.42059636 -2.27407427 
O 0.07290131 0.94582630 -2.00440597 
O -0.70126346 -1.13235759 -1.68076902 
Vibrational frequencies (in cm-1) 
-962.7  90.5 123.7 153.5 166.9 184.0 213.7 231.8 275.1 293.2 324.7 353.2 379.2 422.1 
428.0 458.1 489.5 515.1 554.6 590.3 649.4 655.8 703.2 719.9 778.5 820.3 846.6 870.7 
892.4 912.0 939.0 955.5 980.6 996.1 1002.5 1007.5 1027.7 1039.7 1056.5 1068.9 1080.9 
1098.8 1110.3 1139.5 1148.3 1166.6 1178.3 1190.3 1196.9 1210.7 1241.0 1255.6 1267.2 
1279.6 1282.6 1284.8 1294.5 1297.8 1300.7 1302.4 1316.8 1367.5 1381.9 1400.3 1404.0 
1417.1 2643.0 2652.3 2669.5 2674.8 2677.0 2682.6 2688.2 2714.9 2736.6 2746.9 2750.9 
2767.7 2773.2 2778.0 4762.9  
 
 
name= TS345 
energy (in kcal/mol)= 66.032144 
ZPE (in kcal/mol)= 142.144 
G (in kcal/mol)= 118.471 
Geometry 
C -2.47739226 0.08245105 -0.57461974 
C -1.01104275 -0.07218200 -0.59506434 
C -0.35667394 1.36278623 -0.59004648 
C 0.77207352 1.58575522 0.43486204 
C 1.06331617 0.34798700 1.28343114 
C 1.17168508 -0.87895956 0.32714824 
C -0.37939735 -0.99658779 0.45029549 
C -0.26997178 -0.27335363 1.85153540 
C -1.36487602 0.66702837 2.31079566 
C -0.00262540 -1.27898131 2.96938331 
H -3.01787620 -0.01156195 0.33916101 
H -3.08494757 -0.95733183 -1.68621682 
H -2.96570479 -1.47408166 -1.08163058 
H -1.12863206 2.16316843 -0.53400447 
H 0.52483670 2.44179585 1.08917232 
H 1.69249578 1.88227514 -0.11145373 
H 1.86965129 0.49410719 2.00250900 
H 1.72045211 -1.72953962 0.73635378 
H 1.56958009 -0.68200301 -0.66891156 
H -0.79945204 -2.00064032 0.45149701 
H -1.59214490 1.46682151 1.59996574 
H -1.08281212 1.16132427 3.25015106 
H -2.30239715 0.12291138 2.49682074 
H 0.27649914 -0.77010330 3.89914333 
H 0.80956833 -1.97196046 2.72619479 
H -0.89208317 -1.88370187 3.17662470 
O 0.41440485 0.17981114 -2.35034761 
O 0.13989820 1.49854552 -1.92106146 
O -0.70026343 -0.58168556 -1.90427533 
Vibrational frequencies (in cm-1) 
-800.0  41.7  93.3 148.7 173.6 183.9 210.9 229.9 261.7 283.1 313.3 346.7 379.6 413.8 
436.8 458.2 476.1 489.6 514.5 579.1 617.3 673.3 716.0 722.9 804.2 818.2 853.8 867.1 
895.5 920.1 940.3 980.8 988.4 999.2 1003.3 1005.8 1015.4 1019.8 1046.6 1059.5 1087.2 
1089.9 1097.9 1119.3 1157.6 1172.6 1182.6 1197.4 1201.6 1223.1 1238.4 1257.9 1271.9 
1280.9 1287.5 1294.4 1296.8 1300.9 1307.8 1315.3 1321.2 1324.1 1373.2 1384.3 1405.8 
1416.5 2657.0 2670.3 2672.0 2674.9 2677.3 2681.0 2688.4 2699.8 2739.4 2748.2 2752.1 
2767.5 2780.4 2784.1 4849.2  
 
 
name= TS346 
energy (in kcal/mol)= 66.510608 
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ZPE (in kcal/mol)= 141.741 
G (in kcal/mol)= 117.236 
Geometry 
C -2.21469127 -0.06214592 -1.38047697 
C -0.71989989 -0.19546311 -1.16701674 
C 0.05585647 1.17287391 -1.06058592 
C 0.89637888 1.15388445 0.22567870 
C 0.60001618 -0.16299326 0.93296505 
C 1.09438279 -1.41079710 0.22779116 
C -0.34875669 -0.99173214 0.06293498 
C 0.47001057 -0.07538304 2.44313052 
C -0.92794526 0.45167102 2.81045347 
C 0.68815525 -1.43285995 2.99046273 
H -2.44176854 0.55561923 -2.26021732 
H -2.70398364 0.38840001 -0.50916482 
H -2.67779648 -1.04410767 -1.55167296 
H -0.58975117 2.06303785 -1.14916156 
H 0.65961757 2.02075071 0.86475136 
H 1.97349118 1.23892761 -0.01706382 
H 1.23095068 0.66171020 2.81206972 
H 1.30809344 -2.31434599 0.79733124 
H 1.78742294 -1.32238214 -0.60540141 
H -1.12920284 -1.61177187 0.49764045 
H -1.69523829 -0.30121061 2.58734940 
H -1.17781924 1.34968114 2.23465446 
H -1.00074668 0.70933755 3.86942243 
H 0.48406978 -1.20553474 4.62482194 
H 1.68106488 -1.79878979 3.11663113 
H -0.10322813 -1.66852864 4.29945167 
O 1.06449468 -0.17217451 -2.55351964 
O 0.86453465 1.20055225 -2.22642632 
O -0.20640959 -0.77148434 -2.37308611 
Vibrational frequencies (in cm-1) 
-1036.0  39.3  79.5  98.8 144.5 160.6 183.7 199.3 208.7 257.7 280.7 312.2 320.0 377.3 
417.4 457.2 495.0 529.5 548.0 561.9 578.2 636.4 664.2 710.4 784.8 839.3 850.3 865.8 
873.1 922.8 956.2 958.5 979.8 999.0 1004.0 1011.2 1027.7 1041.2 1068.2 1078.7 1102.7 
1117.0 1125.8 1139.7 1170.1 1177.1 1182.7 1208.1 1223.4 1235.8 1239.1 1278.3 1284.3 
1285.6 1293.6 1296.2 1303.0 1304.0 1316.6 1322.6 1333.0 1338.1 1385.8 1393.4 1404.4 
1481.1 2666.4 2669.2 2671.5 2678.2 2679.1 2689.2 2701.0 2704.5 2706.3 2747.3 2766.8 
2777.6 2780.5 2781.3 4668.1  
 
 
name= TS347 
energy (in kcal/mol)= 66.108341 
ZPE (in kcal/mol)= 142.228 
G (in kcal/mol)= 119.126 
Geometry 
C -1.48799307 3.09426554 0.00177954 
C -0.02072507 2.76018194 0.20988647 
C 0.56035573 3.30521306 1.57351256 
C 1.30933259 2.28996175 2.45683694 
C 1.40769598 0.91391656 1.79776111 
C 1.84252668 1.13136899 0.31502081 
C 0.32601542 1.29247944 -0.01683109 
C 0.00691423 0.41987996 1.27317805 
C -1.18809221 0.49404488 2.08128614 
C 0.04020627 -1.08327067 0.91344088 
H -1.69667129 4.15074587 0.21596070 
H -2.15525555 2.47674726 0.60829342 
H -1.76894628 2.93076073 -1.05041111 
H -0.21169379 3.85893341 2.14042820 
H 0.84416696 2.21238959 3.45449716 
H 2.33766421 2.67266076 2.64782662 
H 1.97236931 0.19130333 2.38884153 
H 2.31979086 0.27041911 -0.15446192 
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H 2.46908262 2.00682251 0.12032785 
H -0.02515120 0.89873035 -0.96883657 
H -1.43675518 2.08706279 2.58895785 
H -2.16147502 0.45581703 1.65650476 
H -1.20200529 1.61126571 3.20069552 
H 0.95604147 -1.35187264 0.37855791 
H -0.80893670 -1.36034117 0.27959255 
H -0.00438358 -1.69869957 1.82348202 
O 1.12075850 4.67662390 -0.12135034 
O 1.55441704 4.24995680 1.16077434 
O 0.73934617 3.48184537 -0.77581865 
Vibrational frequencies (in cm-1) 
-991.8  93.6 131.3 148.4 163.7 197.1 203.3 237.2 271.5 280.7 324.3 357.8 372.5 415.6 
420.1 450.7 482.1 526.0 550.3 603.3 628.0 657.7 713.8 721.3 765.2 820.5 831.7 876.0 
884.6 921.6 937.7 952.6 980.7 1001.0 1001.6 1011.3 1027.0 1053.1 1061.4 1067.4 1085.3 
1098.0 1112.2 1136.5 1140.9 1164.4 1174.4 1182.0 1193.3 1215.9 1240.5 1258.3 1270.5 
1272.9 1280.9 1283.7 1290.2 1296.1 1297.9 1317.0 1321.2 1369.1 1379.9 1395.8 1403.6 
1428.1 2651.4 2665.9 2671.5 2676.2 2676.9 2679.9 2685.4 2720.9 2736.5 2747.2 2752.3 
2763.7 2777.9 2780.0 4751.9  
 
 
name= TS348 
energy (in kcal/mol)= 66.34104 
ZPE (in kcal/mol)= 142.097 
G (in kcal/mol)= 118.841 
Geometry 
C -2.64604314 -0.18907444 -0.59784037 
C -1.21440701 -0.68012690 -0.43016477 
C -0.12255407 0.42388278 -0.69190814 
C 0.97512760 0.55553800 0.38171449 
C 0.78167725 -0.40935728 1.55169898 
C 0.51835451 -1.82476753 0.95070914 
C -0.98518078 -1.41925582 0.88290407 
C -0.70428288 -0.40078946 2.07321616 
C -1.42072873 0.82387120 2.34365425 
C -0.83020305 -1.12813978 3.43224769 
H -2.75982770 0.43033777 -1.49736345 
H -2.99653820 0.37846229 0.26858696 
H -3.33163315 -1.04234532 -0.72099580 
H -0.57907538 1.40712370 -0.92814338 
H 1.04490692 1.59463492 0.74747380 
H 1.95928696 0.35226045 -0.09541882 
H 1.55323927 -0.32097456 2.31774839 
H 0.72866509 -2.65480098 1.62806992 
H 1.00912269 -2.04725148 0.00249618 
H -1.71941858 -2.19997040 1.07620842 
H -1.41329988 1.81644225 0.97571157 
H -0.92749313 2.10411575 1.55620216 
H -2.48162499 0.86241961 2.38885576 
H -0.47134346 -0.48503066 4.24871020 
H -0.24092583 -2.04940067 3.45598785 
H -1.87093460 -1.39313234 3.64696310 
O 0.28149523 -1.37004914 -1.99724383 
O 0.45409744 0.03812068 -1.93726550 
O -1.03765957 -1.58562555 -1.53455396 
Vibrational frequencies (in cm-1) 
-1016.4  89.3 114.0 126.2 164.2 197.6 206.2 226.6 262.7 290.9 320.3 348.5 376.4 419.9 
423.2 460.3 484.6 515.7 555.4 591.1 649.8 660.0 703.6 721.7 765.7 822.5 841.5 865.9 
890.0 913.2 937.7 953.8 972.4 998.6 1002.3 1007.8 1025.5 1040.7 1055.3 1066.8 1080.0 
1098.2 1107.2 1135.4 1140.9 1162.5 1170.4 1190.6 1195.2 1208.6 1241.9 1256.0 1265.5 
1279.1 1281.4 1283.8 1292.7 1297.7 1299.0 1301.1 1318.4 1367.6 1382.9 1396.0 1404.7 
1429.1 2654.1 2664.3 2671.3 2675.3 2676.6 2681.2 2688.3 2719.8 2738.5 2747.5 2751.9 
2767.7 2777.8 2778.5 4751.8  
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name= TS349 
energy (in kcal/mol)= 70.357849 
ZPE (in kcal/mol)= 138.096 
G (in kcal/mol)= 108.864 
Geometry 
C -2.17431337 -2.39655215 -0.77633060 
C -0.95111293 -1.56025959 -1.01679612 
C 0.85822648 2.10515619 -0.11902078 
C 1.32539597 1.34493756 0.91875076 
C 1.37530971 -0.15420215 0.98203033 
C 1.45455886 -0.91656452 -0.36600482 
C 0.16719345 -1.70724802 -0.02688167 
C 0.00554112 -0.86950468 1.29706280 
C -1.19907242 0.05019701 1.32601254 
C 0.05954306 -1.73049493 2.54879008 
H -3.07181975 -1.91247641 -1.19123160 
H -2.35293794 -2.59005071 0.28723304 
H -2.07751585 -3.36775497 -1.28368124 
H 0.48279353 1.83349553 -1.06378296 
H 1.43371368 1.80686011 1.91509538 
H 2.25852842 2.05406899 0.20634989 
H 2.16848480 -0.47649838 1.68223472 
H 2.34716504 -1.53197457 -0.49358194 
H 1.35334163 -0.27870958 -1.25648227 
H 0.36037448 -2.77669350 0.17099672 
H -1.13443620 0.76493047 2.15674505 
H -2.13689216 -0.50332151 1.43963365 
H -1.27766212 0.65247368 0.40704625 
H 0.12068280 -1.11021258 3.45183591 
H 0.92691857 -2.40049044 2.55454723 
H -0.83709992 -2.35478398 2.64318553 
O 0.89469247 0.00896073 -3.78106372 
O 0.34467294 0.95919026 -3.49690495 
O -0.86953453 -0.83462227 -1.97691477 
Vibrational frequencies (in cm-1) 
-1441.6  23.6  39.7  50.7  53.9  56.4  85.8  88.8  95.8 103.7 154.7 183.7 192.1 226.4 
250.7 274.3 291.1 332.4 379.2 402.2 431.3 553.2 562.8 603.4 662.6 672.5 819.1 822.1 
848.6 925.7 943.9 979.7 997.5 1004.5 1016.2 1032.5 1045.9 1054.1 1086.5 1088.3 1108.7 
1133.0 1159.8 1175.4 1209.6 1240.5 1258.4 1269.2 1272.1 1280.8 1286.4 1287.1 1295.8 
1299.5 1302.2 1306.1 1327.4 1347.7 1363.9 1381.0 1402.2 1404.3 1597.8 1600.6 1852.0 
2268.8 2660.7 2666.3 2673.4 2675.6 2676.2 2677.4 2680.7 2706.4 2721.2 2726.8 2757.0 
2770.1 2779.2 2779.8 2782.6  
 
 
name= TS350 
energy (in kcal/mol)= 66.814872 
ZPE (in kcal/mol)= 141.645 
G (in kcal/mol)= 116.877 
Geometry 
C -2.21502201 -0.89195530 -1.78036485 
C -0.75873425 -0.84263050 -1.36535535 
C -0.09524447 0.58493356 -1.44969770 
C 0.54845355 0.90156935 -0.09016540 
C 0.24392509 -0.27255582 0.83292860 
C 0.91630543 -1.58031154 0.46874403 
C -0.51237534 -1.34333205 0.03954686 
C -0.13050788 0.10263445 2.25794465 
C -1.59441734 0.30832594 2.21795001 
C 0.23330561 -0.98506296 3.27948003 
H -2.36725652 -0.45672659 -2.77673025 
H -2.84934342 -0.35127048 -1.06575775 
H -2.57871198 -1.92829918 -1.82228539 
H -0.77748711 1.37564711 -1.80571707 
H 0.16033527 1.84983940 0.31628862 
H 1.64099197 1.04208392 -0.20463935 
596 
 
H 0.44481892 1.02497600 2.53359143 
H 1.12108241 -2.32757484 1.22914170 
H 1.71262179 -1.58357959 -0.27387091 
H -1.31517944 -1.92078141 0.49504553 
H -2.21422194 0.30552539 3.63164987 
H -2.01314091 1.10118879 1.64637027 
H -1.90495440 1.06025742 3.66323085 
H 0.02082179 -0.66084926 4.30168919 
H 1.29752952 -1.23993688 3.23023766 
H -0.34683042 -1.89920034 3.09689872 
O 1.19893067 -0.93216076 -2.49013510 
O 0.87129188 0.45539212 -2.48024587 
O -0.04541240 -1.59464731 -2.35296264 
Vibrational frequencies (in cm-1) 
-1058.4  25.0  78.4  94.1 136.3 160.6 187.9 206.7 227.4 260.2 272.7 311.5 327.9 373.8 
405.4 449.7 497.9 522.7 557.6 565.4 574.9 628.9 662.9 710.8 785.7 834.4 839.7 850.4 
870.6 921.7 953.9 959.2 980.4 1001.3 1003.3 1007.4 1024.4 1042.3 1068.4 1074.7 1105.9 
1121.8 1127.2 1141.5 1169.0 1170.5 1182.3 1188.4 1216.1 1238.3 1246.6 1281.0 1283.4 
1285.6 1297.8 1299.7 1306.0 1308.1 1316.8 1318.6 1334.0 1336.0 1385.3 1394.3 1403.8 
1484.2 2667.0 2669.4 2672.1 2675.9 2679.3 2689.4 2700.5 2707.7 2711.2 2747.9 2762.5 
2780.1 2780.7 2782.8 4656.8  
 
 
name= TS351 
energy (in kcal/mol)= 66.270867 
ZPE (in kcal/mol)= 142.22 
G (in kcal/mol)= 119.026 
Geometry 
C -0.37555598 -1.01360012 -2.89101390 
C 0.66217627 -0.53563631 -1.88617517 
C 0.35547385 0.87857586 -1.25318308 
C 0.46578377 0.97511853 0.28411219 
C 0.88740641 -0.34812395 0.93573697 
C 2.02859024 -0.84191473 0.05823047 
C 1.01049685 -1.57314811 -0.81487103 
C -0.00914995 -1.53843458 0.39954810 
C -1.47951109 -1.26983757 0.16203248 
C 0.11557264 -2.79201401 1.26313123 
H -0.60858271 -0.22972838 -3.62426662 
H -1.30758707 -1.32345380 -2.41005934 
H 0.00313472 -1.87548979 -3.45820411 
H -0.60490278 1.29254950 -1.61705113 
H -0.48678810 1.32446706 0.71695875 
H 1.22438659 1.75090109 0.52748740 
H 1.00274856 -0.27460360 2.01418945 
H 2.65467624 -1.98900398 0.89577547 
H 3.17919744 -1.42087001 0.52857152 
H 1.23816757 -2.55123484 -1.23128118 
H -1.66729422 -0.38573676 -0.45478647 
H -2.00099725 -1.10157717 1.11414072 
H -1.96464478 -2.12163554 -0.33161959 
H 1.15128130 -3.05221366 1.49887587 
H -0.32837597 -3.65946174 0.75853118 
H -0.41068606 -2.66453338 2.21733526 
O 2.43170278 0.85319435 -2.10754345 
O 1.33544257 1.72233987 -1.85614091 
O 1.82680069 -0.28407115 -2.69146639 
Vibrational frequencies (in cm-1) 
-1497.9  89.1 119.5 154.3 159.6 177.8 211.5 219.7 264.8 288.4 319.2 346.1 372.2 388.2 
433.1 466.3 484.0 502.7 567.8 616.4 666.8 677.1 700.3 712.9 768.2 793.9 848.2 872.9 
878.5 954.9 971.0 988.9 996.2 996.9 1005.1 1016.0 1028.2 1045.7 1065.8 1090.8 1104.2 
1130.1 1144.4 1168.1 1175.3 1197.5 1216.9 1230.3 1245.0 1258.1 1271.8 1281.7 1284.4 
1287.9 1292.6 1296.3 1297.9 1301.6 1307.3 1312.4 1322.2 1373.0 1396.7 1401.4 1410.7 
1421.7 2661.2 2668.7 2671.7 2672.7 2674.8 2678.0 2678.6 2689.6 2738.5 2754.8 2757.7 
2777.9 2781.0 2783.3 4107.1  
597 
 
 
 
name= TS352 
energy (in kcal/mol)= 65.168193 
ZPE (in kcal/mol)= 143.435 
G (in kcal/mol)= 120.26 
Geometry 
C -2.24826264 -1.40177181 -0.75778512 
C -0.92578122 -0.65148691 -0.66927379 
C -1.07700721 0.91353297 -0.62887299 
C -0.23353629 1.64790618 0.43336929 
C 0.57300365 0.69704568 1.31608006 
C 1.29943863 -0.32050671 0.38813485 
C -0.00815821 -1.16952935 0.43077094 
C -0.33401104 -0.49781955 1.84699633 
C -1.77290705 -0.16605875 2.20939036 
C 0.25877977 -1.23488327 2.96147107 
H -2.91106322 -0.96006458 -1.51274241 
H -2.77574816 -1.41989207 0.20136224 
H -2.07956521 -2.44695982 -1.05381262 
H -2.14160559 1.22226101 -0.58159425 
H -0.88573336 2.28054325 1.06296763 
H 0.45586976 2.34786980 -0.08316586 
H 1.16820370 1.20875791 2.06998316 
H 2.17465653 -0.80355285 0.81943697 
H 1.59868481 0.05681170 -0.59233814 
H 0.09347162 -2.25265197 0.43573179 
H -2.31165902 0.38607564 1.43834247 
H -1.79534166 0.45057754 3.11886404 
H -2.33877794 -1.08258656 2.42133972 
H 1.28165222 -1.78175144 3.41620643 
H 1.47463970 -1.43064312 2.59470911 
H -0.32868150 -1.48289183 3.81134231 
O 0.25390428 0.33750526 -2.35247338 
O -0.68048000 1.32073910 -1.93687232 
O -0.32040574 -0.89430484 -1.95520450 
Vibrational frequencies (in cm-1) 
-1396.0  90.7 102.4 138.2 175.5 182.9 213.7 227.6 266.7 289.3 325.3 347.9 389.8 421.6 
442.9 461.3 490.4 519.7 581.3 652.1 657.4 688.1 706.6 733.8 796.0 840.0 865.9 882.5 
914.8 935.3 953.7 971.0 999.8 1007.5 1032.8 1042.7 1052.0 1071.4 1076.5 1098.2 1136.0 
1147.3 1153.3 1180.2 1180.9 1191.9 1207.0 1229.9 1240.9 1253.1 1269.8 1278.3 1281.5 
1286.8 1295.3 1298.7 1300.7 1310.0 1322.6 1349.5 1376.8 1391.3 1398.7 1406.7 1456.5 
1896.1 2659.7 2671.1 2676.1 2677.5 2680.5 2685.6 2687.1 2739.9 2752.2 2755.7 2766.8 
2779.8 2782.6 2786.0 3748.1  
 
 
name= TS353 
energy (in kcal/mol)= 65.054246 
ZPE (in kcal/mol)= 143.763 
G (in kcal/mol)= 120.903 
Geometry 
C -2.25833845 0.13909435 -1.28941785 
C -0.88572661 -0.14017200 -0.72499312 
C -0.02187413 1.14289821 -0.42863457 
C 0.74748544 1.10333674 0.89615169 
C 1.14001245 -0.35120183 1.21335921 
C 1.65380724 -1.02361524 -0.03098572 
C -0.71188978 -1.24776228 0.15829347 
C -0.15526722 -1.14652842 1.53305963 
C -1.11737194 -0.45026133 2.50755635 
C 0.18659250 -2.52413310 2.12707618 
H -2.22174661 0.83553266 -2.13736812 
H -2.91337111 0.56529536 -0.51960986 
H -2.73615539 -0.78299040 -1.64947039 
H -0.58642545 2.07837832 -0.58218979 
598 
 
H 0.16400424 1.54736023 1.71945541 
H 1.65616276 1.73208700 0.80600420 
H 1.88441988 -0.37667615 2.03500192 
H 1.53018030 -2.08540766 -0.15678307 
H 2.59843390 -0.64247482 -0.41387803 
H -1.18725208 -2.17717927 -0.11082290 
H -1.57676373 0.43841005 2.06390036 
H -0.60743439 -0.15483560 3.42854290 
H -1.94090998 -1.12081999 2.77959544 
H 0.66132938 -2.42235906 3.10776349 
H 0.86438014 -3.09528298 1.48550362 
H -0.71824200 -3.12885011 2.25417057 
O 1.12225537 -0.30260273 -1.70868015 
O 0.99256934 1.13789085 -1.43444459 
O -0.12924610 -0.65120696 -1.99350367 
Vibrational frequencies (in cm-1) 
-506.5 128.3 140.3 143.1 164.1 182.1 225.3 248.3 294.6 298.1 312.1 349.7 403.9 417.9 
448.9 472.9 480.0 517.3 552.5 563.3 648.1 687.1 712.5 743.4 792.2 860.7 875.3 910.9 
943.7 954.3 977.4 986.3 994.5 1013.7 1021.1 1038.9 1055.3 1069.7 1099.2 1113.6 1136.4 
1150.4 1163.6 1192.3 1203.7 1218.7 1235.7 1244.6 1257.5 1270.3 1281.5 1288.0 1295.4 
1301.0 1306.3 1308.2 1330.7 1343.4 1349.5 1366.2 1380.6 1384.7 1401.0 1411.7 1509.1 
2663.1 2667.1 2673.0 2673.9 2677.5 2677.9 2681.2 2685.5 2700.1 2710.0 2726.5 2744.3 
2768.3 2780.4 2781.1 2782.5  
 
 
name= TS354 
energy (in kcal/mol)= 69.926327 
ZPE (in kcal/mol)= 138.994 
G (in kcal/mol)= 113.224 
Geometry 
C -2.56221473 1.54199479 1.32514816 
C -1.42747073 0.92972759 0.53835197 
C -0.43289102 1.98871987 -0.08473015 
C 0.93048558 1.44935867 0.20052991 
C 0.88784539 0.29093532 0.87377963 
C 2.03523983 -0.55730549 1.25524371 
C -0.52686258 -0.14670877 1.21977633 
C -0.64566460 -0.47715561 2.64298675 
C -0.12761230 1.32491013 3.73054220 
C -1.89969974 -0.91438740 3.26148248 
H -3.05899298 2.33336071 0.74184682 
H -2.22301311 1.98487594 2.26753429 
H -3.33763158 0.79713253 1.55378722 
H -0.59977651 3.03429711 0.22157239 
H 1.79931706 1.96596536 -0.16065415 
H 2.94927187 0.02628951 1.43104246 
H 0.25615204 0.11636704 3.49130538 
H 1.83235568 -1.14147066 2.16858117 
H 2.26355296 -1.28497325 0.45914774 
H -0.72777095 -1.12524001 0.67972458 
H -1.07987518 1.42238166 4.22120572 
H -0.03131254 1.97518444 2.87585283 
H 0.68222993 1.49144257 4.42998041 
H -1.74995318 -1.22718745 4.30696842 
H -2.28105249 -1.80360350 2.72650572 
H -2.71502691 -0.17936795 3.25626787 
O -1.16918878 0.62292994 -1.69576671 
O -0.74543776 1.95643185 -1.47305549 
O -2.05121953 0.34647783 -0.61294234 
Vibrational frequencies (in cm-1) 
-1193.5  42.1  56.4  83.6 116.2 120.8 127.8 151.9 179.3 194.6 233.1 271.3 276.5 305.4 
306.4 324.0 423.9 434.6 491.7 520.9 567.2 590.5 618.8 657.7 710.2 719.0 842.4 853.6 
894.6 940.0 943.1 956.0 972.0 1002.8 1013.9 1038.9 1053.2 1064.8 1083.5 1105.0 1141.3 
1150.3 1173.6 1185.4 1202.6 1217.7 1236.1 1251.5 1260.8 1269.2 1276.9 1278.2 1282.8 
1290.6 1292.4 1293.6 1296.7 1305.1 1310.0 1339.5 1385.3 1390.4 1394.0 1414.9 1817.6 
599 
 
1852.0 2654.7 2659.3 2660.9 2664.8 2667.6 2672.9 2674.9 2682.6 2698.5 2704.5 2771.9 
2774.9 2775.8 2778.4 2789.5  
 
 
name= TS355 
energy (in kcal/mol)= 65.681649 
ZPE (in kcal/mol)= 143.321 
G (in kcal/mol)= 120.002 
Geometry 
C -2.02262325 -0.35675421 -1.02960369 
C -0.51760629 -0.22015720 -0.83178921 
C -0.03830948 1.26465397 -0.63871240 
C 0.96280064 1.50739991 0.50752056 
C 1.26709418 0.24401730 1.31301637 
C 1.58493755 -0.90876700 0.31403242 
C 0.04566807 -1.15289166 0.23241452 
C -0.05853375 -0.52718065 1.69808039 
C -1.28111837 0.30117009 2.06983283 
C 0.20087880 -1.53423432 2.73111553 
H -2.37951063 0.31233773 -1.82466460 
H -2.58060285 -0.13209775 -0.11668818 
H -2.28267341 -1.37887671 -1.33559975 
H -0.89340152 1.96892734 -0.58395256 
H 0.58646374 2.30002661 1.17907746 
H 1.90694986 1.90157841 0.07614857 
H 1.97401667 0.41133918 2.12575863 
H 2.13246049 -1.74254576 0.76112457 
H 2.08664036 -0.62743497 -0.61051088 
H -0.28082102 -2.18410035 0.12686803 
H -1.45913011 1.14851732 1.40502228 
H -1.14329724 0.71633952 3.07847956 
H -2.19030597 -0.30568848 2.08309989 
H 1.12958155 -1.53780167 3.24568397 
H -0.24966281 -2.51545962 3.34561719 
H -0.87366580 -2.21959550 2.74162353 
O 1.06019048 0.34658962 -2.37607187 
O 0.56438469 1.58409802 -1.89176738 
O 0.02076413 -0.58064061 -2.11947753 
Vibrational frequencies (in cm-1) 
-1439.9  86.4 107.5 120.6 169.5 173.6 211.0 220.3 263.1 281.3 322.3 346.4 373.0 412.5 
431.3 464.4 481.6 519.7 581.3 642.0 652.7 670.5 706.1 737.6 813.8 842.5 866.1 887.1 
919.2 939.8 955.8 970.6 999.8 1007.6 1029.0 1046.1 1052.9 1073.4 1077.8 1098.6 1135.6 
1146.7 1154.0 1164.3 1179.8 1192.5 1206.3 1235.6 1249.7 1259.5 1266.4 1279.5 1284.4 
1287.5 1292.6 1300.0 1300.6 1309.2 1321.0 1341.1 1376.4 1385.0 1397.8 1410.7 1431.1 
1937.6 2660.3 2672.1 2676.7 2679.3 2683.0 2687.5 2695.8 2740.1 2750.0 2758.8 2769.6 
2781.2 2783.6 2786.0 3730.5  
 
 
name= TS356 
energy (in kcal/mol)= 67.687515 
ZPE (in kcal/mol)= 141.577 
G (in kcal/mol)= 117.736 
Geometry 
C -2.09564419 -0.25360086 -1.88193377 
C -0.83727543 -0.27809496 -1.01968822 
C 0.21547693 0.77481293 -1.48070072 
C 0.82655443 1.54284577 -0.31686701 
C 1.22899869 0.58284499 0.78720686 
C 2.44317085 0.62236657 1.40386366 
C -1.18111846 -0.18427096 0.46426659 
C 0.03855624 -0.15704428 1.41416765 
C -0.34342037 0.60809432 2.69329697 
C 0.43765010 -1.59042669 1.78908227 
H -2.65272567 0.68136199 -1.76460063 
H -2.77091277 -1.08008796 -1.62269755 
600 
 
H -1.84918668 -0.37410435 -2.94675496 
H -0.16297374 1.45054656 -2.27588903 
H 0.11214451 2.29066559 0.08107439 
H 1.69980273 2.13020799 -0.66543899 
H 3.29453019 1.21597957 1.28181239 
H -1.83339337 -1.03683203 0.74260566 
H 2.11190425 -0.37429194 0.37540441 
H -1.80052305 0.72013343 0.62806789 
H 0.50050311 0.60650283 3.40038691 
H -1.19959623 0.15073844 3.19640097 
H -0.58563070 1.65447765 2.48704762 
H 1.36106761 -1.58954273 2.38967761 
H 0.60694351 -2.21188002 0.90303060 
H -0.33602406 -2.08045867 2.38840963 
O 1.16246272 -1.26601232 -1.48865072 
O 1.20906031 -0.00562026 -2.14178517 
O -0.21889196 -1.54013675 -1.31797324 
Vibrational frequencies (in cm-1) 
-1081.8  48.6 101.2 138.5 152.3 198.1 231.5 233.0 238.7 254.5 274.7 308.2 317.5 364.3 
377.5 419.4 439.1 478.9 526.3 569.1 637.9 675.0 693.3 719.7 778.9 798.4 872.8 900.4 
915.0 943.1 957.0 970.1 984.9 989.5 1002.2 1019.1 1031.9 1049.9 1070.6 1086.0 1116.6 
1152.1 1157.8 1189.1 1204.1 1227.3 1236.0 1260.2 1265.5 1274.5 1283.2 1287.5 1291.8 
1295.1 1297.5 1306.6 1308.6 1311.1 1322.8 1352.1 1380.3 1398.2 1406.0 1415.8 1617.1 
2249.1 2658.8 2663.5 2664.8 2668.4 2669.9 2676.9 2678.4 2684.4 2686.7 2739.5 2744.7 
2777.1 2779.9 2780.8 2787.7  
 
 
name= TS357 
energy (in kcal/mol)= 65.914413 
ZPE (in kcal/mol)= 143.404 
G (in kcal/mol)= 120.078 
Geometry 
C -2.78695487 -1.01266420 -0.24016154 
C -1.31241502 -0.76968312 -0.51509743 
C -0.97380482 0.73487816 -0.84035887 
C 0.21209121 1.35488050 -0.07549274 
C 0.89623072 0.34916604 0.84940124 
C 1.08440468 -0.98964106 0.07682297 
C -0.36631265 -1.36141671 0.52606355 
C -0.16526044 -0.39756604 1.76829283 
C -1.33225896 0.43583735 2.28253091 
C 0.46074676 -1.13012415 2.87319795 
H -2.99542345 -2.09102093 -0.19593132 
H -3.41555329 -0.59866534 -1.03878313 
H -3.11312142 -0.58363996 0.71197547 
H -1.87933398 1.36718601 -0.77491115 
H -0.12580097 2.23524384 0.49910472 
H 0.95170969 1.73902407 -0.81081184 
H 1.76972420 0.75099840 1.35709000 
H 1.85317513 -1.64079038 0.49801188 
H 1.24735641 -0.90690063 -0.99970671 
H -0.56964366 -2.40652732 0.75677204 
H -1.89438133 0.93934264 1.49306012 
H -0.98652084 1.21508661 2.96806348 
H -2.03426754 -0.20571795 2.83150703 
H 0.81937653 -0.20288151 3.66928122 
H 1.03093545 -1.04314888 3.97261570 
H 0.50862578 -2.19086344 2.84564646 
O -1.17439234 -0.46198514 -2.74282585 
O -0.56125367 0.70435944 -2.21237872 
O -0.98388211 -1.44487497 -1.74555672 
Vibrational frequencies (in cm-1) 
-1436.2  84.4 102.9 123.5 168.3 176.8 206.8 232.9 272.5 278.9 323.4 353.0 364.5 410.2 
427.0 454.4 478.7 528.9 591.4 631.0 655.3 668.9 713.4 733.8 806.3 840.7 875.4 889.0 
923.1 941.2 951.9 981.5 998.1 1011.1 1028.8 1055.1 1063.9 1072.0 1089.1 1100.5 1136.9 
601 
 
1147.2 1158.2 1168.0 1171.5 1191.3 1215.6 1233.8 1255.1 1259.1 1265.6 1273.0 1282.1 
1286.1 1291.9 1300.0 1311.9 1317.7 1325.3 1345.8 1376.7 1379.5 1397.2 1409.2 1430.5 
1940.6 2658.5 2672.2 2676.5 2679.5 2682.1 2684.6 2693.0 2738.8 2750.5 2756.9 2765.7 
2781.2 2783.7 2785.5 3726.4  
 
 
name= TS358 
energy (in kcal/mol)= 67.481631 
ZPE (in kcal/mol)= 141.955 
G (in kcal/mol)= 118.556 
Geometry 
C -2.31282667 -0.00529426 -0.49679558 
C -0.93837914 0.44115127 -0.31166310 
C -0.78442839 1.96028427 0.11481340 
C 0.10012125 2.23256266 1.34978326 
C 0.77500367 0.97290598 1.89070024 
C 1.35566619 0.18453814 0.67970992 
C -0.05524442 -0.47044009 0.54418061 
C -0.27553322 -0.18772644 2.08268313 
C -1.64614911 0.19176744 2.60535629 
C 0.27223682 -1.32620441 2.93907813 
H -3.15258145 0.43632309 -0.02863184 
H -2.47577923 -1.44487668 0.49471720 
H -2.44964159 -1.63221140 -0.28108018 
H -1.77559143 2.44800395 0.22141395 
H -0.49632101 2.71519449 2.14491242 
H 0.87800839 2.97421293 1.06754392 
H 1.44110933 1.16269698 2.73316236 
H 2.15182535 -0.51922951 0.93100886 
H 1.70394095 0.78286721 -0.16376986 
H -0.06763132 -1.51245895 0.22259871 
H -2.16281293 0.93321240 1.98988505 
H -1.55930008 0.63156227 3.61024121 
H -2.30255421 -0.68120526 2.69620604 
H 0.26584753 -1.05966643 4.00211520 
H 1.30567952 -1.58527195 2.68279629 
H -0.32718358 -2.23697566 2.82207484 
O 0.43556129 1.54612311 -1.74613787 
O -0.22683605 2.59285236 -1.02858114 
O -0.44607442 0.45826559 -1.67619837 
Vibrational frequencies (in cm-1) 
-831.3  61.1 104.6 164.4 169.6 189.9 209.6 238.1 265.4 292.6 306.5 355.5 379.0 413.1 
430.5 443.7 459.7 495.0 508.9 568.2 593.9 667.8 696.9 715.8 738.0 803.5 839.3 866.2 
894.3 903.1 924.1 939.8 972.9 996.0 1002.9 1003.3 1015.2 1018.3 1043.4 1076.1 1086.2 
1087.9 1098.3 1104.0 1159.7 1163.1 1179.3 1199.4 1200.5 1222.2 1245.8 1256.5 1276.6 
1284.2 1287.6 1295.0 1297.0 1301.0 1304.8 1317.7 1322.3 1336.2 1374.0 1382.8 1405.7 
1415.2 2657.8 2669.6 2673.4 2677.6 2679.2 2681.4 2685.6 2717.5 2739.1 2742.7 2748.7 
2766.0 2781.4 2783.2 4926.3  
 
 
name= TS359 
energy (in kcal/mol)= 66.685372 
ZPE (in kcal/mol)= 142.778 
G (in kcal/mol)= 118.304 
Geometry 
C -2.11552904 -0.23466153 -1.24507721 
C -0.61370649 -0.17045560 -1.04782166 
C -0.03011749 1.28577243 -0.89471622 
C 0.82463521 1.33104362 0.38103533 
C 0.71627752 -0.03827758 1.04116938 
C 1.36778505 -1.17686328 0.28487045 
C -0.12325130 -0.95238141 0.14895930 
C 0.60225637 -0.03199379 2.56133287 
C -0.81414086 0.43273951 2.96040219 
C 0.87313792 -1.34835746 3.16429600 
602 
 
H -2.43562991 0.38014596 -2.09732057 
H -2.64916427 0.11129561 -0.35178551 
H -2.44278093 -1.26327455 -1.45126794 
H -0.79244518 2.08174690 -0.94118839 
H 0.48337987 2.13308283 1.05682038 
H 1.87603136 1.56860410 0.13181350 
H 1.33216395 0.72893195 2.94934028 
H 1.70543022 -2.05728506 0.82086211 
H 2.02449949 -0.96623443 -0.55507495 
H -0.80784381 -1.68576239 0.56463656 
H -1.57540414 -0.24156383 2.55463006 
H -1.02639364 1.43994746 2.59400576 
H -0.92163967 0.43457424 4.05017790 
H 2.14405274 -1.38451635 3.23979914 
H 0.06329020 -1.99787253 3.38505605 
H 1.74469162 -2.15044217 3.54532744 
O 1.13042895 0.14999971 -2.45048360 
O 0.74905978 1.46860511 -2.06718897 
O -0.04199793 -0.62650452 -2.27922910 
Vibrational frequencies (in cm-1) 
-1440.4  41.9  79.3  95.7 140.2 160.6 179.3 191.3 207.1 259.1 282.1 315.8 330.9 374.5 
423.0 457.9 494.5 531.3 561.2 566.4 639.2 665.3 696.0 714.1 778.6 840.0 850.5 869.5 
918.4 951.6 955.4 978.6 1000.3 1006.2 1008.6 1025.8 1042.5 1077.5 1097.3 1113.4 1125.2 
1138.1 1149.2 1169.2 1171.0 1205.6 1236.0 1238.9 1267.9 1271.4 1283.9 1285.1 1286.5 
1297.2 1304.4 1306.5 1318.6 1325.2 1332.5 1341.6 1386.8 1390.6 1393.7 1421.4 1483.6 
1933.4 2667.9 2672.0 2674.3 2677.8 2684.6 2693.3 2701.5 2716.8 2748.1 2772.0 2780.5 
2782.1 2787.9 2789.2 3743.0  
 
 
name= TS360 
energy (in kcal/mol)= 68.38309 
ZPE (in kcal/mol)= 141.089 
G (in kcal/mol)= 114.292 
Geometry 
C 3.04959903 0.58094780 -2.26900866 
C 2.71063749 0.30713272 -0.80458288 
C 2.16556070 1.57962315 -0.07032900 
C 0.78136870 1.46806312 0.57020500 
C 0.67983876 0.36309233 1.56440117 
C 2.29772269 -2.08674961 -0.27814283 
C 1.84234757 -0.90640731 -0.69399486 
C -0.46995136 -0.24931912 1.91681496 
C -1.78666812 0.14468812 1.30270363 
C -0.47167392 -1.30466484 2.86994480 
H 3.50886132 -0.30118273 -2.73536804 
H 3.77023347 1.40366328 -2.36465460 
H 2.15550373 0.83488319 -2.84686368 
H 2.21040313 2.47170749 -0.73502888 
H 0.02125120 1.36457835 -0.23004546 
H 0.55481505 2.43094351 1.08388160 
H 1.62182555 0.07590678 2.02326491 
H 1.67933366 -2.96675021 -0.20277373 
H 3.31753619 -2.25605899 0.03763788 
H 0.80547676 -0.75490001 -0.98931734 
H -1.89564778 -0.31338022 0.30981779 
H -1.85140158 1.23433582 1.16933968 
H -2.65369200 -0.14032450 1.90322780 
H -1.14025986 -2.14855666 3.51548469 
H 0.45180931 -1.61946124 3.31195488 
H -1.70514313 -1.66739603 2.98923829 
O 3.81800501 0.62202577 1.13342218 
O 3.15614962 1.86147113 0.91919096 
O 3.98279097 0.09260064 -0.16727591 
Vibrational frequencies (in cm-1) 
603 
 
-1328.9  34.3  43.1  58.7  69.4  84.9 127.8 157.9 180.7 202.3 215.4 229.7 248.6 301.6 
318.6 325.6 412.2 433.7 490.7 505.8 535.4 576.4 609.2 671.1 696.3 704.3 731.5 825.0 
856.1 882.8 947.7 963.9 973.4 979.0 985.7 1007.8 1047.1 1058.1 1066.0 1075.3 1091.3 
1133.3 1151.8 1161.6 1183.6 1199.7 1229.9 1266.6 1273.5 1283.9 1287.3 1289.9 1296.3 
1307.2 1315.4 1336.5 1350.5 1367.0 1387.9 1394.5 1396.8 1402.1 1478.7 1825.3 1849.1 
1896.1 2658.0 2670.5 2671.2 2676.5 2679.5 2680.4 2715.3 2730.2 2758.7 2760.0 2773.8 
2779.6 2780.8 2786.1 3783.8  
 
 
name= TS361 
energy (in kcal/mol)= 67.502755 
ZPE (in kcal/mol)= 142.093 
G (in kcal/mol)= 116.849 
Geometry 
C -1.94580615 -0.79619357 -1.34765243 
C -0.43225865 -0.69555349 -1.28113246 
C -0.16814341 1.12421522 -0.74947903 
C 1.20637719 1.14559141 -0.17421524 
C 1.35674682 0.23319270 1.05267320 
C 1.24939898 -1.23319179 0.59512261 
C 0.16327386 -1.59421573 -0.29315188 
C 0.32039678 0.54352133 2.16179247 
C 0.33493835 2.03231506 2.53028809 
C 0.61665532 -0.27844446 3.42389162 
H -2.42333664 -0.61860934 -0.38110528 
H -2.23010341 -1.80978832 -1.67301440 
H -2.36289569 -0.10192734 -2.08588282 
H -1.00593289 1.44803240 -0.14019678 
H 1.48176197 2.18965824 0.09188895 
H 1.95000207 0.84104964 -0.94953557 
H 2.37579307 0.39698053 1.48284868 
H 1.24360343 -1.91041214 1.48197170 
H 2.18629722 -1.53326559 0.04956850 
H -0.69623563 0.26946880 1.79194892 
H 1.33831049 2.36458210 2.81917209 
H -0.32943643 2.23404871 3.37917951 
H -0.00227718 2.66578853 1.70426445 
H 1.63370839 -0.10400082 3.79025982 
H 0.50238727 -1.35378207 3.24828429 
H -0.07173749 -0.01502069 4.23536092 
O 0.51356981 1.05513282 -2.81837413 
O -0.35556656 1.56022202 -2.03557486 
O 0.20003122 -0.69156401 -2.41497243 
Vibrational frequencies (in cm-1) 
-697.2  44.2  62.7  63.8 127.1 136.1 151.8 175.1 212.9 263.1 269.1 294.6 327.7 354.0 
366.9 389.4 400.9 446.9 461.5 505.1 519.8 595.2 672.5 726.0 799.3 838.8 878.2 905.7 
963.5 977.0 981.0 1009.0 1013.8 1033.6 1041.7 1063.0 1082.1 1096.8 1154.7 1164.8 1166.5 
1185.0 1192.7 1211.1 1222.7 1235.9 1264.6 1283.6 1285.0 1287.2 1292.3 1296.0 1297.9 
1299.1 1303.4 1308.2 1315.4 1334.1 1358.9 1374.1 1392.3 1401.2 1406.6 1423.8 1468.1 
2625.1 2642.1 2668.9 2670.5 2673.3 2675.4 2677.8 2686.1 2690.6 2709.3 2711.3 2716.8 
2729.2 2779.9 2781.4 2782.3  
 
 
name= TS362 
energy (in kcal/mol)= 68.277417 
ZPE (in kcal/mol)= 141.481 
G (in kcal/mol)= 117.376 
Geometry 
C -1.97427756 -0.17316464 -1.02869390 
C -0.45285879 -0.12706088 -0.90272267 
C 0.06426763 1.31619298 -0.58252957 
C 1.12194372 1.38810301 0.51622476 
C 0.80660817 0.48056037 1.71791644 
C 1.74146847 -1.54102274 0.34370382 
C -0.03271136 -1.22290465 -0.00924591 
604 
 
C 0.62941449 -0.97671188 1.27513433 
C -0.44461151 0.99244502 2.44072978 
C 0.27047571 -1.90608522 2.41768177 
H -2.33884039 0.56887075 -1.74909730 
H -2.46124089 -0.00261957 -0.06252405 
H -2.29856606 -1.16427553 -1.38152289 
H -0.76681752 2.02784255 -0.40365995 
H 1.22967879 2.43649432 0.85845781 
H 2.11307911 1.13156394 0.09003781 
H 1.67171269 0.52566188 2.42578020 
H 2.17593758 -2.47920752 0.66843878 
H 2.47524056 -0.85038677 -0.04245310 
H 0.95987443 -2.05890984 -0.63662766 
H -1.35113228 0.80145877 1.85466606 
H -0.38662810 2.07101802 2.62446716 
H -0.57431854 0.50522661 3.41359864 
H 0.19293228 -2.94809893 2.07911834 
H 1.00853402 -1.86319049 3.22515786 
H -0.71159733 -1.65107674 2.83733794 
O 1.10896311 0.55001494 -2.40982166 
O 0.63341807 1.74789331 -1.81754727 
O 0.05111398 -0.37787830 -2.23263913 
Vibrational frequencies (in cm-1) 
-1412.2  53.4 100.2 121.6 131.4 146.7 170.4 222.1 242.2 265.6 294.9 309.3 334.4 368.8 
414.9 435.8 437.4 479.4 497.0 538.9 627.6 663.8 694.9 721.8 777.4 861.9 867.8 903.7 
949.4 966.9 967.6 973.2 995.3 1004.5 1048.1 1051.4 1064.1 1086.2 1101.5 1124.0 1135.1 
1150.2 1170.9 1183.8 1199.3 1207.7 1250.4 1254.2 1266.5 1277.4 1284.1 1286.4 1289.3 
1292.8 1295.6 1299.8 1306.7 1313.5 1322.3 1347.6 1373.7 1390.0 1395.4 1405.6 1467.3 
2154.6 2653.4 2669.9 2671.4 2672.2 2676.8 2680.0 2682.6 2692.6 2694.9 2702.7 2740.1 
2752.9 2778.9 2780.8 2781.9  
 
 
name= TS363 
energy (in kcal/mol)= 67.931799 
ZPE (in kcal/mol)= 142.046 
G (in kcal/mol)= 118.599 
Geometry 
C -1.98686732 -0.56381505 -1.08827449 
C -0.49593328 -0.60239639 -0.79019846 
C 0.24297584 0.74862117 -1.13478223 
C 1.20545781 1.29534176 -0.05849289 
C 1.24542114 0.41337009 1.19751266 
C 1.37727220 -1.00114789 0.65077896 
C -0.14855375 -1.10642169 0.61277401 
C -0.21977416 0.06239252 1.68530371 
C -1.28047775 1.13699819 1.58811177 
C -0.23714538 -0.49828689 3.10618260 
H -2.17303903 -0.25064465 -2.12443247 
H -2.53348171 0.11175597 -0.42496101 
H -2.42861225 -1.56308416 -0.97517183 
H -0.47754027 1.51977985 -1.46744864 
H 0.93331002 2.33004615 0.20968777 
H 2.22983004 1.34040216 -0.49253299 
H 1.93150495 0.78589397 1.95453263 
H 1.75278993 -1.83878689 1.90328037 
H 2.19041763 -1.96993887 1.17863528 
H -0.64905954 -2.03588211 0.87125095 
H -1.32816429 1.61726373 0.60607170 
H -1.08859924 1.93789013 2.31532083 
H -2.27770652 0.73136778 1.80220320 
H -0.04387535 0.29247544 3.84183756 
H 0.50889243 -1.28076456 3.27138384 
H -1.21717226 -0.93178916 3.34275672 
O 0.46112702 -0.74560715 -2.81365741 
O 1.06633820 0.41595236 -2.25680153 
605 
 
O 0.11130898 -1.53760748 -1.69787913 
Vibrational frequencies (in cm-1) 
-1552.4  75.0 109.5 138.7 157.2 168.8 199.9 223.3 267.3 273.6 318.6 340.5 360.7 390.0 
421.4 440.0 479.9 512.3 578.3 600.3 662.7 673.4 708.5 716.2 763.2 788.3 858.1 870.0 
884.0 938.2 983.4 988.0 996.2 998.3 1009.7 1015.9 1038.7 1048.4 1067.8 1092.1 1111.9 
1129.1 1143.1 1164.4 1173.0 1194.9 1220.3 1225.1 1245.6 1260.1 1270.6 1280.1 1283.4 
1288.4 1291.3 1297.0 1300.8 1306.6 1308.3 1316.7 1321.2 1374.6 1396.7 1401.3 1410.8 
1421.3 2657.2 2668.0 2672.2 2672.7 2674.3 2677.8 2679.3 2682.4 2735.9 2754.0 2756.9 
2777.7 2781.5 2783.7 4096.2  
 
 
name= TS364 
energy (in kcal/mol)= 70.853068 
ZPE (in kcal/mol)= 139.192 
G (in kcal/mol)= 111.966 
Geometry 
C -2.02415767 -0.36479343 -0.30271359 
C -0.67374619 -0.18284687 -0.97187951 
C -0.17147323 1.30304510 -0.94486584 
C 0.99812192 1.52070565 -0.11292324 
C 0.22319706 -0.66047881 1.83614233 
C 0.87482760 -1.16867277 0.82712240 
C 0.36759981 -1.23689221 -0.57622651 
C -0.39966107 -0.10937002 2.84607598 
C -0.21684489 1.34221091 3.14732772 
C -1.31411071 -0.88260392 3.73712959 
H -2.79773965 0.25280760 -0.77808791 
H -1.97540047 -0.08906955 0.76112298 
H -2.36358855 -1.40702718 -0.35396685 
H -1.01646399 1.98858639 -0.69655476 
H 1.47036700 3.04529160 -0.65621702 
H 1.94864234 1.09513446 -0.31914108 
H 1.21361036 3.06757386 0.11259833 
H 1.22235110 -1.16721178 -1.28723518 
H 1.86865380 -1.60240036 0.97068098 
H -0.06873603 -2.24718513 -0.75352158 
H -1.17766289 1.85255966 3.28257091 
H 0.31770360 1.85373818 2.32454950 
H 0.37328002 1.48649784 4.06109511 
H -0.98012337 -0.83427174 4.78292646 
H -1.36758900 -1.94446125 3.46107199 
H -2.33664322 -0.48216362 3.70015639 
O 0.07014342 0.37058333 -3.02266006 
O 0.09235807 1.61570262 -2.33081721 
O -0.94184768 -0.36551574 -2.38018003 
Vibrational frequencies (in cm-1) 
-938.6  25.6  46.6  70.7  81.4  88.5 119.3 129.3 150.1 179.7 182.5 230.4 246.0 272.0 
298.3 312.5 348.6 398.1 430.5 459.4 501.5 522.0 588.8 595.8 630.9 661.6 713.4 821.4 
833.5 854.2 866.7 909.8 947.9 970.1 982.0 993.8 1012.4 1014.4 1042.0 1044.3 1062.8 
1109.1 1128.0 1145.5 1155.3 1187.1 1211.3 1230.0 1261.0 1269.0 1277.6 1280.3 1285.1 
1288.1 1288.8 1290.1 1293.8 1302.5 1310.8 1325.8 1373.3 1393.3 1394.9 1399.4 1593.0 
2311.3 2649.1 2652.5 2663.7 2673.2 2673.4 2676.8 2677.5 2680.1 2729.0 2731.1 2742.9 
2774.1 2778.1 2780.4 4741.1  
 
 
name= TS365 
energy (in kcal/mol)= 67.816679 
ZPE (in kcal/mol)= 142.364 
G (in kcal/mol)= 117.865 
Geometry 
C -1.64559975 -0.11253588 -0.94984554 
C -0.33139392 -0.82171614 -0.66866883 
C 0.69592561 0.10078186 0.06918520 
C 1.26093506 -0.52598247 1.33705514 
C 0.12709785 -1.02854797 2.25917548 
606 
 
C -0.83765372 -1.98280317 1.50381311 
C -0.45892675 -2.18350392 0.03153506 
C -0.65792914 -0.00919739 2.91244364 
C -0.54014355 1.30068174 3.11515038 
C -1.47954045 -3.08573956 -0.66498246 
H -1.48321041 0.86111478 -1.43008605 
H -2.21318193 0.04946657 -0.02435353 
H -2.27865181 -0.69712948 -1.63099357 
H 0.29083592 1.11608888 0.24275232 
H 1.90742373 0.18892655 1.87164996 
H 1.93161687 -1.36766766 1.06935399 
H 0.61023119 -1.62157479 3.09130666 
H -1.87413973 -1.59377618 1.58138652 
H -0.86529715 -2.95964885 2.01899470 
H 0.54045383 -2.68808303 -0.02726755 
H -1.25276311 1.89089466 3.66408352 
H 0.61417435 1.85585836 3.12520876 
H 0.12252113 2.03302236 2.29971717 
H -1.44254792 -4.10454362 -0.26283073 
H -1.27578693 -3.14980766 -1.74175445 
H -2.50502910 -2.72236708 -0.53932793 
O 1.65985562 -0.84488668 -1.73079948 
O 1.73865918 0.29804575 -0.88352756 
O 0.27633391 -1.01210009 -1.95975102 
Vibrational frequencies (in cm-1) 
-1714.6  30.8  94.2 105.5 145.2 172.4 191.6 206.9 230.1 258.4 274.3 291.6 319.7 366.8 
404.8 420.5 463.0 479.9 493.5 524.2 665.1 671.3 721.6 798.3 809.7 858.4 862.1 884.7 
912.8 957.0 962.4 974.5 988.8 1006.9 1008.8 1065.1 1070.0 1086.6 1108.7 1128.3 1147.7 
1160.1 1165.9 1191.0 1202.3 1219.0 1229.6 1248.5 1259.7 1270.7 1283.1 1287.5 1292.5 
1296.0 1301.0 1305.5 1322.7 1327.8 1333.8 1342.0 1359.0 1383.0 1397.5 1407.3 1806.4 
1904.7 2652.9 2661.9 2669.9 2671.9 2673.5 2676.1 2680.5 2694.9 2699.7 2742.6 2748.1 
2756.7 2778.3 2780.5 3239.0  
 
 
name= TS366 
energy (in kcal/mol)= 68.609413 
ZPE (in kcal/mol)= 141.64 
G (in kcal/mol)= 118.937 
Geometry 
C -2.33244230 -0.41081975 -0.67177750 
C -0.92016630 -0.47771460 -0.71071905 
C -0.21743550 1.04262087 -0.83553411 
C 0.45785602 1.69421316 0.33968300 
C 0.97208752 0.54072958 1.22710598 
C 1.38211737 -0.67215285 0.33234879 
C -0.11106496 -1.13589070 0.39208070 
C -0.22521566 -0.33799974 1.76242019 
C -1.49861724 0.38221534 2.14397313 
C 0.19752434 -1.22183799 2.93504144 
H -2.26788330 1.37250629 -0.96988214 
H -2.89464400 -0.61684955 0.20591643 
H -2.91035878 -0.50434484 -1.56878460 
H -1.58962309 1.83804503 -1.10416618 
H -0.22287684 2.34963013 0.91300451 
H 1.30209379 2.33976007 0.02453968 
H 1.69481315 0.87545825 1.97141515 
H 2.07428830 -1.36550988 0.81955288 
H 1.80620281 -0.45344918 -0.64629907 
H -0.29189867 -2.21179667 0.45294543 
H -1.89465292 1.02057426 1.34526474 
H -1.34120256 1.01878765 3.02322718 
H -2.29656141 -0.33141201 2.39224683 
H 0.33867996 -0.62933941 3.84621900 
H 1.13447336 -1.75703984 2.74853271 
H -0.56839692 -1.97787726 3.14817593 
607 
 
O 0.48544333 -0.27725171 -2.53332445 
O 0.53828756 1.09471412 -1.92647585 
O -0.63395621 -0.89105370 -2.06896888 
Vibrational frequencies (in cm-1) 
-1264.6 127.8 148.7 164.4 182.3 191.1 226.0 248.1 290.5 332.0 344.9 387.4 394.8 402.4 
413.5 453.8 481.2 503.6 538.5 577.9 618.0 642.0 710.2 744.9 763.8 787.6 797.1 849.6 
869.8 889.8 921.4 928.1 944.0 983.5 991.2 998.6 1009.5 1012.2 1017.8 1072.4 1075.7 
1080.5 1095.8 1123.2 1153.8 1167.5 1187.2 1214.9 1220.1 1230.7 1253.8 1269.5 1278.5 
1286.6 1297.0 1299.9 1308.7 1316.9 1326.5 1342.9 1348.6 1375.0 1395.9 1404.5 1413.5 
1475.9 2660.7 2665.6 2674.9 2675.4 2679.8 2682.6 2740.1 2740.5 2742.2 2746.9 2767.2 
2779.8 2782.1 2806.3 4031.1  
 
 
name= TS367 
energy (in kcal/mol)= 70.123117 
ZPE (in kcal/mol)= 140.131 
G (in kcal/mol)= 114.511 
Geometry 
C -2.33494221 -1.25132302 -1.07070502 
C -1.13306722 -0.97551337 -0.24396251 
C -0.89463186 0.49939120 0.02637976 
C 0.59105186 0.74217818 0.34902647 
C 1.25181462 -0.26603812 1.32714651 
C 0.96442948 -1.71865786 0.93011797 
C -0.33774051 -1.94250496 0.22998547 
C 0.60029864 0.24026321 2.52493360 
C 1.12195699 1.44056568 3.20002044 
C -0.58967930 -0.39455300 3.09348666 
H -2.56532259 -2.31489676 -1.17707899 
H -2.15581470 -0.83598778 -2.08744734 
H -3.22495977 -0.72942350 -0.69490825 
H -1.55196261 0.82108936 0.87692823 
H 0.81401407 1.79650384 0.51740833 
H 1.12230691 0.53498918 -0.72130336 
H 2.35890039 -0.09869259 1.31532364 
H 1.04591494 -2.37666572 1.81754728 
H 1.77163985 -2.05570322 0.23351124 
H -0.55866215 -2.99127405 0.04562310 
H 1.28123048 1.27090670 4.28079845 
H 0.40651821 2.28754721 3.14020230 
H 2.07524673 1.81384199 2.78901343 
H -1.30917206 -0.73554015 2.30834334 
H -1.15386397 0.22669333 3.80370625 
H -0.32765444 -1.33971660 3.61384370 
O -0.28551523 1.22660990 -2.24514381 
O -1.30639395 1.29617569 -1.00380527 
O 0.53082383 0.31729090 -2.15503174 
Vibrational frequencies (in cm-1) 
-521.1  47.4  72.8  82.7  94.1 120.0 129.4 143.6 192.4 207.6 239.8 276.4 287.9 322.3 
358.2 391.0 398.7 426.0 487.7 495.4 525.3 545.8 608.0 743.4 760.0 814.0 859.0 890.4 
924.6 929.1 977.9 997.5 1015.2 1019.8 1029.2 1050.8 1063.4 1077.8 1110.1 1166.3 1179.6 
1183.2 1196.5 1214.4 1220.6 1226.8 1238.4 1241.0 1245.8 1247.1 1258.3 1272.4 1279.5 
1290.4 1300.4 1308.8 1319.4 1349.2 1366.7 1380.1 1383.8 1399.2 1413.0 1474.4 1871.3 
1941.1 2583.4 2627.1 2645.8 2647.7 2649.5 2649.8 2652.0 2687.5 2691.8 2726.6 2731.2 
2751.0 2760.0 2761.3 2776.2  
 
 
name= TS368 
energy (in kcal/mol)= 72.055942 
ZPE (in kcal/mol)= 138.213 
G (in kcal/mol)= 110.683 
Geometry 
C -2.98652860 -1.01174376 -0.91505840 
C -1.58453118 -1.34644812 -0.77137560 
C 0.28815940 1.90646155 -1.09553068 
608 
 
C 1.17097651 1.93814066 0.13105018 
C 1.04855106 0.74938138 1.05710306 
C 1.13908636 -0.67421728 0.41687462 
C -0.20864510 -1.01668148 0.96368184 
C -0.38666974 0.34265559 1.60939408 
C -1.55728675 1.18558440 1.16216124 
C -0.38910598 0.18101874 3.12615977 
H -3.49201366 -0.76953025 0.02805097 
H -3.54229007 -1.84711855 -1.38746443 
H -3.12383617 -0.16027482 -1.61626226 
H 0.24187237 0.97980057 -1.68150703 
H 0.96513512 2.87257913 0.70289111 
H 2.22604112 2.04189669 -0.20990368 
H 1.76940174 0.87134355 1.88880333 
H 1.94217389 -1.30733023 0.82786035 
H 1.28805263 -0.69488814 -0.66670790 
H -1.12176735 -1.79930504 0.41895555 
H -1.41851621 2.23962482 1.44485813 
H -2.49621079 0.85020435 1.62286087 
H -1.71451981 1.16952415 0.07553715 
H -0.30274221 1.15467329 3.62433283 
H 0.43620988 -0.44659567 3.48223738 
H -1.32011217 -0.28586313 3.47393980 
O -1.03218345 -1.16190971 -2.89654459 
O -0.32767532 2.88725078 -1.42891332 
O -0.70847359 -1.43379870 -1.69427318 
Vibrational frequencies (in cm-1) 
-1490.4  26.1  37.7  56.3  83.0  93.2 117.4 125.7 156.8 165.9 198.3 199.9 233.0 244.4 
271.4 291.1 317.0 372.2 432.6 447.8 480.1 561.1 594.6 681.2 734.5 759.7 858.5 897.5 
917.5 944.2 992.2 1002.6 1004.6 1016.2 1018.4 1026.4 1034.5 1041.5 1078.2 1097.8 1128.0 
1138.6 1177.6 1190.8 1194.2 1228.6 1240.4 1252.6 1259.0 1260.9 1271.1 1280.3 1285.5 
1291.6 1293.0 1296.5 1311.9 1319.1 1338.0 1382.9 1383.6 1401.0 1409.8 1658.3 1770.0 
1834.6 2634.6 2639.9 2654.5 2661.3 2662.9 2668.6 2671.4 2674.2 2676.0 2714.0 2735.0 
2754.4 2767.4 2777.5 2780.7  
 
 
name= TS369 
energy (in kcal/mol)= 67.841823 
ZPE (in kcal/mol)= 142.449 
G (in kcal/mol)= 118.996 
Geometry 
C -2.48763426 0.11265990 -0.84028684 
C -1.09933310 0.17408118 -0.64444810 
C -0.49136248 1.37175593 -1.37216921 
C 0.78623790 1.84200358 -0.66348184 
C 1.73876741 0.64240411 -0.57448422 
C 2.02098894 0.14993191 -1.98811362 
C -0.34019886 -0.63266056 0.11738293 
C 1.12563425 -0.43563625 0.36744915 
C 1.29805532 0.03760845 1.82888978 
C 1.85584312 -1.78093748 0.21158308 
H -2.99887892 0.09802170 -1.76810102 
H -3.15930912 -1.03338434 0.10695680 
H -2.90379267 -1.51380540 -0.48376785 
H -1.22555377 2.20611852 -1.48952968 
H 0.54712720 2.23783332 0.33935123 
H 1.24560056 2.67485225 -1.22493809 
H 2.71086333 0.97296640 -0.13054557 
H 2.67152020 -0.73475408 -1.99440797 
H 2.46937721 0.94471688 -2.60432037 
H -0.75874930 -1.49853074 0.61810419 
H 0.76958679 0.97969425 2.00753419 
H 2.35120516 0.18031208 2.08440206 
H 0.88260598 -0.69704393 2.52718871 
H 2.94116400 -1.66031678 0.26023879 
609 
 
H 1.59841431 -2.26484260 -0.73918191 
H 1.56652694 -2.47939528 1.00486313 
O 0.79738140 -0.19872500 -2.77587058 
O -0.19034571 1.01226464 -2.67616521 
O 0.31712219 -1.25942500 -2.53102795 
Vibrational frequencies (in cm-1) 
-817.7  89.2 111.2 118.6 181.5 182.0 226.7 231.5 252.5 272.3 312.3 334.9 340.6 377.0 
433.1 442.0 447.9 474.3 487.5 520.2 558.6 600.3 627.2 652.1 672.2 736.9 766.1 856.3 
914.9 917.4 936.5 959.8 961.6 964.8 978.8 984.0 1008.0 1030.8 1056.4 1070.9 1102.5 
1110.7 1164.5 1171.5 1182.7 1195.1 1203.7 1225.0 1245.2 1251.8 1264.1 1293.3 1298.3 
1299.6 1305.3 1305.7 1309.2 1326.3 1336.8 1350.2 1360.9 1365.7 1398.4 1405.6 1416.7 
1853.2 2659.2 2670.4 2673.1 2676.4 2677.8 2681.0 2683.6 2696.5 2724.0 2733.4 2748.8 
2763.4 2780.1 2781.8 4864.4  
 
 
name= TS370 
energy (in kcal/mol)= 71.151391 
ZPE (in kcal/mol)= 139.217 
G (in kcal/mol)= 114.255 
Geometry 
C -2.38319218 0.77515324 -1.36965685 
C -1.12008025 0.26486084 -0.70186031 
C -0.02079965 1.28387643 -0.62266208 
C 1.13564427 1.19097364 0.30258744 
C -0.80937766 -0.71232572 2.46908360 
C -0.28627199 -1.17473364 1.32122408 
C -1.42394294 -0.66939866 0.43661623 
C -2.04448678 -0.08287269 1.80540642 
C -2.12226894 1.42152920 1.94022534 
C -3.35320343 -0.74907318 2.18339390 
H -2.15190931 1.23847681 -2.34486375 
H -2.90797657 1.51017814 -0.75306605 
H -3.08328812 -0.04340098 -1.58148765 
H -0.33557441 2.56644191 -1.16101487 
H 0.83154310 1.17096793 1.35815341 
H 1.83772513 2.02630178 0.16733798 
H -0.55496134 -0.72952169 3.49427019 
H 0.57240273 -1.72259832 1.03035801 
H 1.71949574 0.27211319 0.11537524 
H -2.04222778 -1.50844836 0.05315816 
H -1.20106184 1.91601548 1.61141179 
H -2.28492136 1.71025469 2.98725975 
H -2.95158362 1.83835335 1.35621799 
H -3.66622308 -0.46511056 3.19562889 
H -3.27544263 -1.84344538 2.16737701 
H -4.15945370 -0.46507117 1.49654722 
O -0.08480889 0.12312622 -2.74558166 
O 0.23368300 1.71130044 -1.89249544 
O -0.31763605 -0.55579719 -1.67654187 
Vibrational frequencies (in cm-1) 
-1617.7  73.2  92.5 109.8 132.0 145.2 149.0 165.7 171.6 223.2 246.0 258.1 279.6 295.7 
318.0 330.7 367.2 382.0 437.6 465.2 485.2 521.6 614.1 629.0 694.3 715.2 723.4 814.0 
852.7 888.8 920.5 966.6 989.6 997.4 1003.2 1011.0 1017.6 1027.1 1052.4 1070.0 1095.5 
1106.9 1128.1 1178.7 1200.5 1223.1 1251.8 1269.8 1271.8 1275.2 1281.5 1285.9 1287.7 
1294.0 1296.0 1299.7 1309.8 1341.9 1349.1 1381.3 1395.6 1402.2 1403.5 1418.1 1776.4 
2428.5 2656.3 2656.4 2672.0 2673.7 2675.0 2677.0 2677.9 2679.8 2708.8 2774.5 2776.5 
2781.0 2782.7 2793.7 2809.9  
 
 
name= TS371 
energy (in kcal/mol)= 70.03555 
ZPE (in kcal/mol)= 140.668 
G (in kcal/mol)= 115.123 
Geometry 
C -1.80800692 0.16643718 -1.32332371 
610 
 
C -0.48781714 -0.15823017 -0.69656511 
C 0.51044585 0.92274747 -0.57954197 
C 0.19518864 2.35005367 -0.86973188 
C 0.58538109 -0.64980240 2.05592700 
C 0.88777170 -1.67219662 0.90179117 
C -0.50360645 -1.31672752 0.28814635 
C -0.79254849 -0.45896294 1.45055878 
C -1.92665180 0.30290286 1.92064861 
C 0.56780475 -1.23299323 3.45157524 
H -1.66002307 0.61900432 -2.31848855 
H -2.39899126 0.87430318 -0.72963487 
H -2.41893045 -0.73147215 -1.48651918 
H 1.56162592 0.59361777 -0.67036558 
H 0.97997325 3.03339173 -1.18732325 
H -0.80098285 2.66514300 -1.16475490 
H 1.22380055 0.25800136 2.01092378 
H 0.98517185 -2.71069810 1.22046704 
H 1.74735578 -1.43560655 0.26263454 
H -1.12825661 -2.15327072 -0.03967450 
H -1.81902999 1.37690620 1.63357608 
H -2.00199420 0.30738373 3.02350377 
H -2.89204961 -0.03936610 1.51376007 
H 0.24056017 -0.49425074 4.19432059 
H 1.57439362 -1.56531164 3.74509471 
H -0.09482931 -2.10387386 3.53176413 
O 1.38494293 -1.30098781 -1.95056407 
O 0.30870503 1.88806749 0.47778494 
O 0.21056985 -1.06839961 -2.02024182 
Vibrational frequencies (in cm-1) 
-578.3  63.2  84.3  94.6 108.9 131.8 157.1 166.2 168.7 185.5 204.6 212.3 223.3 271.8 
302.5 312.9 322.4 399.3 455.0 466.3 507.5 576.3 659.4 758.7 846.9 878.8 904.7 906.2 
948.2 961.0 970.1 999.5 1020.2 1024.5 1033.0 1038.7 1051.8 1056.7 1089.2 1097.3 1116.8 
1158.6 1166.8 1187.7 1200.4 1217.8 1228.8 1245.6 1246.6 1273.1 1286.4 1289.5 1291.1 
1294.8 1296.4 1304.1 1332.5 1344.9 1365.4 1370.7 1384.2 1396.2 1407.1 1520.7 1540.7 
2615.5 2662.6 2663.9 2666.7 2670.1 2672.3 2673.2 2681.6 2699.9 2702.3 2738.7 2753.9 
2757.8 2759.7 2774.3 2779.8  
 
 
name= TS372 
energy (in kcal/mol)= 69.608562 
ZPE (in kcal/mol)= 141.107 
G (in kcal/mol)= 117.053 
Geometry 
C -0.68761610 -0.48900161 -2.41647539 
C 0.47801656 -0.28749620 -1.45429709 
C 0.83799210 1.24531057 -1.28625950 
C 0.77515068 1.61021313 0.13314452 
C 0.26725234 0.96584421 1.15840423 
C 1.68905151 -1.66515707 0.26992698 
C 0.31939368 -1.12872428 -0.15655227 
C -0.36335294 -0.34541221 1.02778734 
C -1.85913602 -0.11380588 0.72187843 
C -0.25888274 -1.12919404 2.34475904 
H -0.52083728 0.03902979 -3.36572999 
H -1.63194349 -0.13377721 -1.99000774 
H -0.81494111 -1.55106571 -2.66808966 
H 0.21607613 1.88661598 -1.94750666 
H 1.00531725 2.98670935 0.35260163 
H 1.76227738 2.57137597 0.47487777 
H 2.35730212 -0.84982436 0.57287254 
H 1.60778512 -2.36308607 1.10990655 
H 2.18105640 -2.21263759 -0.54424209 
H -0.33503853 -2.00075544 -0.39372041 
H -2.00238042 0.50466515 -0.16868472 
H -2.34451090 0.40814466 1.55641925 
611 
 
H -2.38158157 -1.06329517 0.57415370 
H -0.85478815 -0.64165215 3.12649424 
H 0.77207834 -1.14707976 2.71693063 
H -0.61107760 -2.15762776 2.23568453 
O 2.68633014 0.05279832 -1.79561674 
O 2.15086967 1.37729555 -1.82534888 
O 1.61310177 -0.75621506 -2.20933405 
Vibrational frequencies (in cm-1) 
-1257.6  65.1  86.1 138.1 167.1 173.6 196.3 217.0 221.9 245.4 258.9 285.0 331.2 351.4 
381.9 403.9 413.7 444.9 472.6 538.6 550.7 571.6 647.8 664.8 708.5 764.9 782.7 816.2 
858.0 885.3 922.5 958.6 967.9 981.3 1000.6 1010.5 1024.0 1062.7 1087.1 1097.0 1132.2 
1144.0 1168.6 1178.8 1187.8 1199.2 1225.5 1243.8 1265.0 1279.1 1288.0 1294.4 1297.6 
1302.5 1304.9 1307.1 1309.4 1317.3 1327.4 1355.6 1390.9 1397.1 1406.0 1415.1 1498.8 
1809.0 2667.5 2668.4 2668.8 2672.3 2672.8 2675.9 2680.3 2681.6 2686.4 2699.2 2775.6 
2779.1 2779.6 2781.6 4016.7  
 
 
name= TS373 
energy (in kcal/mol)= 72.686314 
ZPE (in kcal/mol)= 138.373 
G (in kcal/mol)= 111.324 
Geometry 
C -2.16083310 -0.62759337 -1.63586994 
C -1.05525639 -0.54670761 -0.67561741 
C -0.50006499 0.90446859 -0.47901964 
C 0.96146953 0.81460980 0.12308547 
C 1.04103574 -0.20338688 1.27453555 
C 0.77253563 -1.59331988 0.66014418 
C -0.60832834 -1.62659330 0.04895500 
C 0.02134221 0.16276810 2.30509778 
C 0.04114370 1.53042269 2.85796168 
C -0.98191413 -0.73490614 2.64120981 
H -2.93882004 0.13193187 -1.44666887 
H -2.62380568 -1.61008785 -1.74816754 
H -1.75387674 -0.30562598 -2.63146802 
H -1.17488887 1.33458526 0.32190873 
H 1.27069313 1.82528191 0.41803022 
H 1.63731507 0.53221526 -0.70405192 
H 2.06646526 -0.17866556 1.71882879 
H 0.90927360 -2.39776883 1.40393306 
H 1.52650434 -1.79734482 -0.13252990 
H -0.99857253 -2.62371157 -0.13424425 
H 1.06433879 1.91158454 3.01546359 
H -0.50236928 1.62902424 3.80939668 
H -0.42770810 2.25464462 2.15437512 
H -1.36126797 -1.16965694 1.37141019 
H -0.77680323 -1.80290968 2.78183422 
H -1.81487238 -0.42535509 3.26213107 
O 0.75905656 0.71594369 -3.29176921 
O -0.53942334 1.57371624 -1.57193280 
O 0.99103851 -0.37500194 -3.06486765 
Vibrational frequencies (in cm-1) 
-1450.9  29.6  40.6  62.5  88.4 100.3 103.5 117.8 130.7 150.0 180.5 273.0 277.4 328.6 
344.4 374.5 397.0 423.6 451.5 463.0 520.2 557.6 607.7 634.8 699.8 745.8 848.8 882.1 
906.2 934.9 938.0 946.5 977.0 989.2 1024.5 1031.2 1040.0 1066.8 1081.5 1117.0 1129.6 
1159.5 1175.9 1186.9 1193.0 1218.3 1219.6 1224.6 1243.1 1253.8 1257.0 1278.5 1303.5 
1306.7 1319.8 1331.2 1338.3 1348.9 1372.2 1389.0 1391.7 1459.8 1493.9 1573.9 1659.9 
1712.4 2557.8 2611.1 2617.6 2656.1 2662.4 2670.4 2672.5 2683.7 2691.3 2739.0 2755.0 
2756.0 2757.6 2766.9 2768.7  
 
 
name= TS374 
energy (in kcal/mol)= 74.655952 
ZPE (in kcal/mol)= 136.465 
G (in kcal/mol)= 107.84 
612 
 
Geometry 
C -1.19347264 -1.40742995 -2.18765546 
C -1.45250532 -0.99809182 -0.77344555 
C -0.07421894 2.37165085 -1.00184392 
C 0.51780176 2.69260966 0.14754744 
C 1.08705095 -0.90863573 1.29077438 
C 0.83162493 -1.64112302 0.09241020 
C -0.65277330 -1.72073938 0.28541514 
C -0.50046405 -0.90612363 1.60015660 
C -1.25958043 0.27385923 2.04709824 
C 0.83057214 -1.70007982 2.60526866 
H -0.32505322 -0.85027526 -2.58392626 
H -2.04852731 -1.17951486 -2.83918118 
H -0.95122524 -2.47290293 -2.28239205 
H -1.01665972 2.75808569 -1.39124739 
H 0.11972098 3.40840452 0.84238373 
H 1.46235922 2.27702528 0.45774913 
H 1.77248104 -0.07676705 1.37347658 
H 1.44391706 -2.08103964 -0.62548647 
H 1.28272944 0.06150869 -1.09178329 
H -1.06207055 -2.74123041 0.41044179 
H -2.34547010 0.08262837 2.09466219 
H -1.14992642 1.09657645 1.30218359 
H -0.93215110 0.68139419 3.01030516 
H 1.07503581 -1.20534184 3.53219110 
H 1.06661204 -2.75757709 2.54749356 
H -0.57886692 -1.82038876 2.62537010 
O 1.60742623 0.90347381 -1.54192238 
O 0.36791212 1.48344634 -1.93099810 
O -2.27141998 -0.15793487 -0.48981274 
Vibrational frequencies (in cm-1) 
-1290.0  29.2  31.6  51.3  65.1  65.3  82.3  88.1 118.6 142.6 148.1 179.6 216.3 269.3 
284.2 292.4 299.9 361.8 401.9 451.2 505.9 544.4 589.2 618.8 628.9 653.6 685.8 707.2 
755.8 856.5 926.6 929.5 946.5 966.8 979.2 1013.6 1026.2 1029.1 1036.0 1051.6 1058.2 
1081.3 1085.0 1113.8 1156.2 1174.7 1183.8 1218.9 1238.5 1243.5 1252.4 1255.7 1261.0 
1267.0 1286.4 1287.5 1318.5 1341.9 1351.6 1378.2 1380.0 1384.3 1445.3 1841.1 1850.2 
2100.1 2622.6 2654.2 2672.0 2679.2 2691.1 2697.9 2712.8 2714.6 2739.6 2740.3 2754.2 
2769.1 2777.5 2800.0 2847.7  
 
 
name= TS375 
energy (in kcal/mol)= 68.653076 
ZPE (in kcal/mol)= 142.545 
G (in kcal/mol)= 119.013 
Geometry 
C -2.06979048 -0.20146122 -1.06861890 
C -0.55923268 -0.15449616 -0.87363108 
C 0.01745501 1.30191689 -0.81521231 
C 1.10153692 1.54345342 0.24919813 
C 1.50895153 0.35497200 1.03314005 
C 1.51044910 -0.92981480 0.26225421 
C -0.03505177 -1.06465574 0.24854952 
C -0.32463582 -0.57031714 1.69525921 
C -1.51547855 0.31414590 1.94608247 
C -0.27300377 -1.73057110 2.67185013 
H -2.33472879 0.11175674 -2.09198389 
H -2.60948747 0.45347262 -0.37981593 
H -2.46012748 -1.21857130 -0.93797464 
H -0.78308952 2.06734769 -0.76080802 
H 0.79839699 2.37118450 0.92024215 
H 2.02361824 1.92651920 -0.25800984 
H 0.78209405 0.16264601 2.14735037 
H 2.01208812 -1.75454656 0.78916886 
H 1.97546455 -0.88425841 -0.73181416 
H -0.39010954 -2.09808743 0.08366072 
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H -1.48178187 1.24442754 1.36787007 
H -1.58169865 0.60557144 3.00421855 
H -2.45608186 -0.20176433 1.70529616 
H -0.32753185 -1.39372593 3.71418455 
H 0.65048155 -2.31537420 2.57054384 
H -1.11401163 -2.41825276 2.50883977 
O 1.00542425 0.19914350 -2.50132530 
O 0.56056829 1.48855518 -2.12151328 
O -0.05384761 -0.66713199 -2.12414621 
Vibrational frequencies (in cm-1) 
-1389.0  59.6  96.6 131.6 163.2 191.9 216.5 224.1 252.6 265.6 316.5 350.3 358.6 386.4 
421.4 454.2 488.7 515.2 551.5 653.3 677.6 704.4 739.3 847.8 870.3 904.9 916.3 948.4 
959.2 971.7 991.3 1006.0 1007.2 1018.4 1036.1 1051.3 1069.5 1077.3 1112.3 1122.5 1143.3 
1166.1 1172.1 1185.8 1192.5 1231.0 1239.3 1262.0 1264.2 1271.8 1277.3 1281.7 1284.6 
1287.5 1292.3 1294.3 1301.2 1311.5 1324.8 1334.2 1349.2 1365.2 1396.2 1401.6 1405.6 
1955.7 2646.3 2664.2 2666.9 2670.3 2673.3 2674.7 2675.5 2680.2 2687.6 2717.9 2735.3 
2763.7 2776.9 2778.4 2779.6  
 
 
name= TS376 
energy (in kcal/mol)= 69.699945 
ZPE (in kcal/mol)= 141.618 
G (in kcal/mol)= 117.463 
Geometry 
C -1.80122367 0.66530449 -1.68914985 
C -0.53480478 -0.08496758 -1.31629179 
C 0.76137839 0.74078093 -1.57173982 
C 1.45821896 1.31986633 -0.35312800 
C 1.44690375 0.38368012 0.83617844 
C 2.51114023 0.25872507 1.67959643 
C -0.62060681 -0.79588885 0.03467606 
C 0.03938049 -0.07808056 1.22644094 
C -0.78044740 1.14316414 1.66586523 
C 0.11034200 -1.06565719 2.40238654 
H -1.74025916 1.09428541 -2.69914778 
H -2.00340610 1.48091543 -0.98431031 
H -2.67614487 -0.00012630 -1.68427946 
H 0.57373981 1.53733729 -2.33030094 
H 0.98579085 2.28211271 -0.06237667 
H 2.50239640 1.58989750 -0.62316111 
H 3.46790961 0.68036438 1.69233319 
H -0.16203176 -1.80420273 -0.07654290 
H 2.18117197 -0.75511345 0.67345048 
H -1.68118617 -1.00276485 0.28135846 
H -0.27145515 1.67755227 2.47914179 
H -1.76582750 0.84441499 2.04005644 
H -0.94014790 1.85319984 0.85001889 
H 0.68460794 -0.62564130 3.23472800 
H 0.62813218 -1.99209214 2.13600242 
H -0.88288091 -1.32642002 2.77525780 
O 0.97110683 -1.42676474 -2.28333654 
O 1.65437846 -0.16247290 -2.22784198 
O -0.39304713 -1.10177449 -2.33491147 
Vibrational frequencies (in cm-1) 
-1135.2  57.4  67.4 119.1 143.6 183.4 199.9 217.3 226.5 261.4 296.0 310.0 335.0 351.0 
398.6 427.1 439.4 470.5 524.3 577.4 630.2 675.2 696.0 714.7 768.7 789.5 853.5 883.9 
918.8 939.0 943.5 961.2 986.3 989.3 1008.5 1021.4 1031.7 1053.4 1096.1 1098.1 1130.8 
1156.8 1192.0 1214.9 1220.2 1225.5 1240.2 1269.7 1270.4 1277.3 1285.0 1287.2 1291.0 
1298.4 1300.3 1304.7 1315.1 1315.5 1320.6 1367.4 1392.5 1398.4 1406.7 1421.6 1619.6 
2263.4 2649.4 2654.7 2662.3 2666.9 2671.8 2672.5 2675.2 2676.9 2685.0 2734.8 2737.6 
2778.1 2779.8 2781.2 2787.3  
 
 
name= TS377 
energy (in kcal/mol)= 70.556916 
614 
 
ZPE (in kcal/mol)= 140.851 
G (in kcal/mol)= 113.251 
Geometry 
C -2.41308389 -0.24856391 -0.16554291 
C -0.92397917 -0.22330117 -0.02786594 
C -0.26382185 1.05863022 -0.38585295 
C 1.16469775 1.20601317 0.18695400 
C 1.53328081 -0.02802032 0.95766519 
C 1.92011668 -1.13573713 0.29850809 
C -0.30700571 -1.35123377 0.29723338 
C 1.35135246 0.05863334 2.45111965 
C 1.28540490 -1.32218875 3.11327700 
C 2.47950406 0.88925498 3.07421057 
H -2.70540011 0.05504984 -1.18391945 
H -2.88937743 0.43986969 0.54513774 
H -2.83931401 -1.24586223 0.00525501 
H -0.89159707 1.94365574 -0.11657310 
H 1.23355841 2.11491085 0.81289114 
H 1.88332239 1.38114136 -0.64189208 
H 0.37357314 0.57795226 2.64554258 
H 2.19587623 -2.06453980 0.77473817 
H 2.05561566 -1.16865254 -0.77519247 
H 0.38787648 -1.27314806 -3.31161169 
H 2.25004706 -1.83883975 3.07355872 
H 0.54373759 -1.96503343 2.61681764 
H 0.99550848 -1.24274703 4.16566309 
H 2.35924720 0.95181142 4.16221409 
H 2.49402644 1.91340672 2.68704291 
H 3.46086791 0.44445048 2.87645399 
O 0.62236173 0.32109706 -2.39184859 
O -0.24743311 1.21269160 -1.81402739 
O -0.08093751 -0.92363666 -2.51937132 
Vibrational frequencies (in cm-1) 
-194.8  28.7  42.5  54.8  61.4  92.4 116.4 143.7 148.7 188.2 194.6 214.6 237.0 275.1 
291.3 329.1 367.5 401.3 436.6 465.5 492.9 516.0 553.5 668.4 684.8 733.1 848.6 863.9 
877.8 976.9 983.3 983.5 985.0 1012.5 1021.5 1049.5 1061.3 1070.8 1080.3 1103.9 1137.7 
1154.2 1175.6 1190.2 1226.8 1249.6 1264.6 1271.6 1284.5 1293.9 1294.9 1295.1 1296.8 
1303.2 1307.6 1325.3 1333.3 1338.8 1363.8 1390.0 1399.7 1400.4 1408.1 1812.6 1842.7 
2654.8 2664.2 2668.9 2671.6 2674.9 2677.1 2679.2 2682.0 2699.0 2711.6 2741.4 2775.1 
2778.7 2780.1 2782.8 2867.3  
 
 
name= TS378 
energy (in kcal/mol)= 70.178248 
ZPE (in kcal/mol)= 141.335 
G (in kcal/mol)= 117.702 
Geometry 
C -2.28775487 0.69189538 -0.77682079 
C -0.83645450 0.24512142 -0.92913163 
C 0.19498677 1.32272715 -0.56946846 
C 1.21897880 1.06359172 0.26747101 
C 1.26562388 -0.31061994 0.86201744 
C 1.03761078 -1.29073794 -0.34761345 
C -0.49319036 -1.03837655 -0.14635996 
C -0.17686631 -0.71981894 1.37307281 
C -0.96590889 0.33196523 2.12407320 
C -0.15681931 -1.99835113 2.20708957 
H -2.52203137 1.50493310 -1.47501427 
H -2.51814855 1.03184121 0.23578070 
H -2.97226289 -0.13403999 -1.01258125 
H -0.16857785 2.83014673 -1.94744266 
H -0.16984797 2.64906104 -0.83625561 
H 2.01802062 1.75080812 0.49117683 
H 2.09823018 -0.51032806 1.53076880 
H 1.35833275 -2.31617179 -0.16793239 
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H 1.44806722 -0.96937139 -1.30857520 
H -1.17116506 -1.86482607 -0.34420187 
H -2.02014172 0.04501099 2.21831304 
H -0.92651901 1.31946013 1.65158828 
H -0.56896642 0.46293535 3.13977811 
H 0.31415013 -1.82644399 3.18172729 
H 0.39520521 -2.81051257 1.72140155 
H -1.17471337 -2.36278155 2.38870847 
O 0.32117888 0.78820814 -2.93702789 
O 0.43249456 1.84361379 -2.01326489 
O -0.70247316 -0.04587009 -2.32929916 
Vibrational frequencies (in cm-1) 
-1937.2  65.2  87.2 143.3 152.2 175.3 188.1 212.1 263.1 299.9 309.4 339.7 380.9 402.5 
425.8 440.8 464.5 490.3 534.9 606.6 634.6 667.2 719.6 782.9 795.0 827.8 858.3 899.4 
906.4 932.9 941.1 948.3 967.1 990.6 994.2 1004.3 1009.6 1015.3 1031.8 1047.7 1077.9 
1080.9 1136.1 1156.5 1166.8 1183.3 1196.3 1225.6 1234.8 1256.6 1269.2 1282.6 1285.4 
1290.2 1291.9 1297.9 1300.9 1310.1 1315.1 1327.3 1380.3 1397.5 1406.5 1415.0 1758.3 
2116.0 2613.2 2669.8 2674.2 2675.1 2676.8 2680.3 2681.0 2686.7 2752.6 2758.3 2763.0 
2774.3 2779.8 2782.2 2783.8  
 
 
name= TS379 
energy (in kcal/mol)= 71.75048 
ZPE (in kcal/mol)= 139.967 
G (in kcal/mol)= 113.039 
Geometry 
C -1.37969066 -1.19237193 -0.76988593 
C -0.16387892 -0.51305524 -1.19922351 
C -0.02435471 0.79738992 -0.33174143 
C 1.17514748 0.89397980 0.60189638 
C 0.95139304 0.07771830 1.88203330 
C 1.27650162 -2.41849059 -0.47273209 
C 1.07734714 -1.35116419 -1.24382978 
C -0.19631833 0.61397391 2.68896380 
C -1.41956524 0.08683013 2.59977665 
C 0.12429849 1.76054153 3.58914256 
H -1.51648759 -2.41126242 -1.96985009 
H -2.34279270 -0.80794785 -1.01520005 
H -1.35611051 -2.74490578 -1.25645762 
H -0.97584394 1.01107260 0.20721104 
H 1.35169400 1.96099913 0.85464862 
H 2.09896846 0.55697734 0.09152675 
H 1.88066381 0.07396930 2.48581401 
H 2.17647785 -3.01339603 -0.50315177 
H 0.55905542 -2.77458117 0.25573554 
H 1.81585685 -1.00695541 -1.97274317 
H 0.77142299 -0.98675798 1.61565360 
H -2.26895571 0.43899744 3.15811903 
H -1.66274112 -0.74477392 1.95177611 
H 0.77945542 1.44489975 4.41317521 
H -0.77270067 2.20310541 4.04204991 
H 0.64322037 2.56517662 3.04932588 
O -0.60749769 1.37456104 -2.41350598 
O 0.17589312 1.81252045 -1.32360104 
O -0.28343268 0.00113059 -2.55487304 
Vibrational frequencies (in cm-1) 
-810.3  29.1  32.8  47.1  76.9 100.8 124.9 149.8 181.3 208.0 247.4 262.8 289.7 321.3 
373.1 397.5 402.2 427.2 439.2 455.1 497.6 563.0 579.6 629.7 641.5 675.8 707.1 802.6 
832.8 870.7 884.7 948.3 972.2 976.9 994.8 1003.7 1013.8 1036.0 1044.6 1054.5 1080.4 
1094.2 1095.7 1098.8 1118.8 1127.6 1146.1 1166.7 1189.0 1219.8 1235.8 1277.9 1280.8 
1288.0 1304.4 1318.5 1328.8 1335.1 1356.9 1376.6 1379.1 1391.3 1399.7 1401.2 1852.4 
1865.6 2648.9 2657.9 2667.3 2672.2 2675.9 2706.5 2713.1 2714.5 2739.2 2741.4 2745.5 
2779.0 2779.4 2787.5 4854.7  
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name= TS380 
energy (in kcal/mol)= 75.451966 
ZPE (in kcal/mol)= 136.362 
G (in kcal/mol)= 106.01 
Geometry 
C -2.45314653 -0.35026430 -1.53459034 
C -1.45233779 0.17736305 -0.56515805 
C -0.76283019 1.41550034 -1.01468617 
C 1.69972965 1.62495755 1.30476271 
C 1.10523613 0.37813452 1.05657011 
C 1.72128619 -0.56332235 0.21615393 
C -1.20459643 -0.43930878 0.59705481 
C -0.24806204 0.00311323 1.67544072 
C -0.91062866 1.16477551 2.43332027 
C -0.01571136 -1.15160457 2.67123743 
H -2.79382495 -1.36489171 -1.29814829 
H -2.03268665 -0.37446187 -2.55643277 
H -3.34067521 0.29883967 -1.58006704 
H -0.31620541 2.07024435 -0.25346252 
H 1.31988834 2.34112064 1.99605706 
H 2.50916158 2.00320062 0.71466952 
H 2.21257613 0.02189035 1.79279918 
H 1.31712835 -1.53747143 0.04594570 
H 2.54583280 -0.32380692 -0.42303033 
H -1.74515239 -1.35727278 0.84397452 
H -0.32406907 1.46817842 3.30698905 
H -1.90831002 0.88063416 2.78998709 
H -1.03513373 2.04801394 1.79499042 
H 0.65392567 -0.85756591 3.48486514 
H 0.40850620 -2.03364146 2.17666432 
H -0.95773018 -1.46712151 3.13708122 
O 1.06234047 -1.10041214 -3.36620929 
O -0.69720938 1.70707633 -2.18531604 
O 1.57502902 -1.52633754 -2.44809146 
Vibrational frequencies (in cm-1) 
-1722.8  24.9  31.9  34.1  44.3  52.8  64.1  81.5  95.5 103.3 125.9 168.7 208.9 209.8 
235.5 250.3 286.5 317.1 339.8 348.1 372.3 444.2 455.7 488.6 514.3 529.3 611.6 659.4 
760.6 786.7 915.2 922.9 973.9 974.5 981.0 993.6 1007.9 1013.0 1023.5 1030.7 1069.1 
1077.9 1081.0 1174.1 1213.9 1262.6 1268.5 1275.8 1284.9 1292.7 1295.1 1304.6 1306.2 
1322.9 1376.3 1379.1 1388.0 1398.4 1406.4 1423.8 1440.0 1595.5 1668.7 1825.3 1866.3 
2088.8 2643.8 2658.0 2668.7 2671.9 2674.5 2676.9 2677.6 2733.8 2736.5 2740.0 2776.1 
2778.3 2780.3 2789.6 2811.9  
 
 
name= TS381 
energy (in kcal/mol)= 71.663457 
ZPE (in kcal/mol)= 140.203 
G (in kcal/mol)= 115.404 
Geometry 
C -1.85229496 -0.88602807 -0.13113365 
C -0.40799904 -0.75755746 0.31509104 
C 0.42915680 0.35474417 -0.44238748 
C 1.35218183 0.88540453 0.59590238 
C 0.88855038 0.60380818 1.94742312 
C 2.47984433 -2.12629988 -0.78467951 
C -0.22421565 -0.44827190 1.80717630 
C -0.55454073 0.90365751 2.39752977 
C -1.39764192 1.93296774 1.69327550 
C -0.78680503 0.93003643 3.89307800 
H -2.46168887 -0.03092296 0.17138126 
H -2.30172480 -1.78922303 0.30776179 
H -1.91738122 -0.99754631 -1.22084089 
H -0.19971967 1.09161019 -0.97518490 
H 1.92453669 2.24448360 0.34422247 
H 1.15756081 2.50549182 0.49329073 
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H 1.66003623 0.53779512 2.71247441 
H 3.33511067 -1.63954947 -1.21991493 
H 2.64576081 -2.96332462 -0.12893048 
H -0.26798468 -1.33649002 2.43514682 
H -1.28621007 1.92032718 0.60486359 
H -1.14974403 2.94578606 2.03881880 
H -2.46533965 1.77094250 1.90409489 
H -0.56945532 1.92050751 4.31156407 
H -0.15696908 0.20792801 4.42753166 
H -1.83032786 0.68659698 4.13258841 
O 1.30656975 -1.66156130 -0.94115010 
O 1.15179109 -0.27012536 -1.48648835 
O 0.23015174 -1.99697511 0.09649651 
Vibrational frequencies (in cm-1) 
-1117.9  44.1  84.8 106.7 125.3 137.6 165.9 177.5 215.0 248.7 252.9 278.8 343.4 345.8 
380.8 395.9 421.4 467.8 500.6 546.0 576.6 591.9 595.9 620.0 659.7 692.2 751.3 774.1 
784.7 847.6 899.4 934.6 978.9 989.5 1003.0 1007.2 1012.4 1015.3 1069.2 1100.2 1105.4 
1111.4 1140.9 1148.3 1156.0 1165.7 1183.0 1214.5 1243.8 1265.6 1274.5 1284.1 1285.9 
1288.4 1292.4 1296.0 1297.9 1299.6 1303.5 1328.7 1345.5 1390.2 1400.1 1405.3 1470.6 
1664.2 2669.5 2673.5 2674.2 2675.3 2677.7 2678.4 2684.6 2689.9 2727.5 2759.1 2767.8 
2779.5 2781.8 2783.1 4547.5  
 
 
name= TS382 
energy (in kcal/mol)= 72.439382 
ZPE (in kcal/mol)= 139.512 
G (in kcal/mol)= 112.218 
Geometry 
C -2.52998792 -0.35421071 -2.10229243 
C -1.68625676 -0.54219692 -0.87842758 
C -0.66717442 0.50489505 -0.72303410 
C 0.53744662 0.53003642 0.14448653 
C 0.75398213 -0.60485556 1.09937635 
C 1.25185860 -1.78683555 0.72778737 
C -1.93276156 -1.53426130 -0.01714897 
C 0.42982537 -0.30259458 2.50792131 
C 1.57285797 -0.42264803 3.46024039 
C -0.79526278 0.06055991 2.89593465 
H -3.34589850 0.35822493 -1.92354809 
H -2.97654894 -1.29568433 -2.44695864 
H -1.93436244 0.03338602 -2.95145856 
H -1.07924515 1.51056118 -0.95196603 
H 0.56327110 1.50034970 0.70483443 
H 1.44402898 0.62766509 -0.52529476 
H 0.91239003 -1.23109937 -1.94172403 
H 1.51057392 -2.04354958 -0.28661813 
H 1.42671798 -2.60106905 1.41492194 
H -2.73227924 -2.24642427 -0.16106899 
H 1.90476522 -1.46749682 3.55344513 
H 1.32001387 -0.07370948 4.47014082 
H 2.44099449 0.16218431 3.12252259 
H -1.63447685 0.15931076 2.22562547 
H -1.38077110 -1.72406125 0.88819235 
H -1.05625515 0.28170457 3.91803040 
O 0.97734113 0.60861617 -2.72606052 
O 0.18866283 1.51765345 -2.41059563 
O 0.21938962 -0.62706177 -2.24623672 
Vibrational frequencies (in cm-1) 
-516.9  29.9  41.0  62.7  95.7 100.0 107.1 123.6 150.8 159.6 185.7 213.4 253.7 282.8 
290.0 345.5 366.0 419.7 446.3 482.2 543.3 556.4 564.6 588.5 610.5 619.6 655.7 665.8 
729.5 829.9 900.3 915.2 987.5 989.0 993.5 1035.6 1045.9 1050.8 1056.6 1065.5 1078.4 
1096.6 1103.5 1116.4 1154.7 1166.4 1217.7 1246.2 1259.3 1273.6 1273.9 1279.4 1284.4 
1298.8 1359.5 1372.7 1384.0 1385.8 1387.7 1399.6 1412.1 1423.8 1847.5 1849.4 1870.1 
2583.2 2641.7 2647.6 2668.3 2674.7 2675.4 2699.3 2713.0 2715.1 2719.5 2772.9 2778.4 
2783.3 2785.9 2790.3 2840.6  
618 
 
 
 
name= TS383 
energy (in kcal/mol)= 71.481042 
ZPE (in kcal/mol)= 140.482 
G (in kcal/mol)= 114.946 
Geometry 
C -1.44151282 -3.06479516 -0.02161874 
C -0.71813371 -1.90919302 -0.70362388 
C -1.44802307 -0.54180394 -0.48643427 
C -0.53883748 0.57642627 0.01884839 
C 0.41120761 0.05384103 1.12188743 
C 1.25213238 -1.03695667 0.52129362 
C 0.73343615 -1.91113795 -0.34373756 
C -0.43372548 -0.46683604 2.23332343 
C -1.08055673 0.49696306 3.13603947 
C 0.97971820 -1.42276886 3.55438683 
H -2.47742983 -3.15069140 -0.37440900 
H -1.46172656 -2.91688985 1.06729987 
H -0.94931652 -4.02344528 -0.22315939 
H -2.35654697 -0.65090806 0.14144342 
H -1.14010344 1.42574781 0.38787628 
H 0.06310038 0.97520895 -0.82414421 
H 1.06897805 0.89832305 1.44790155 
H -0.03561930 -1.65572873 2.78159418 
H 2.29633178 -1.05242819 0.81686825 
H 1.32279259 -2.68348443 -0.83244072 
H -1.46880196 0.01668974 4.04606869 
H -1.96183160 0.92714663 2.62508923 
H -0.45185580 1.34038162 3.44962711 
H 1.51849568 -0.48984061 3.53658882 
H 1.61298471 -2.22723793 3.20939565 
H 0.57142589 -1.60917143 4.53479595 
O -1.04358189 -0.85212486 -2.67424481 
O -1.94663601 -0.21175875 -1.78155329 
O -0.86317280 -2.14112168 -2.11753829 
Vibrational frequencies (in cm-1) 
-1236.3  35.3  51.4  81.5 103.3 134.9 145.1 172.3 199.7 208.6 264.1 273.3 313.2 333.6 
354.8 422.7 435.5 467.8 508.9 519.0 594.6 642.0 669.4 717.4 776.4 822.6 838.7 860.9 
924.8 964.7 966.8 978.0 986.4 1001.7 1019.5 1039.5 1073.5 1080.9 1101.8 1109.4 1127.6 
1153.8 1185.1 1187.8 1202.0 1238.8 1246.2 1252.8 1258.0 1268.6 1275.6 1279.3 1285.9 
1286.6 1290.4 1291.9 1307.9 1321.6 1326.0 1358.3 1364.8 1378.0 1383.6 1394.4 1854.5 
1858.7 2659.6 2660.9 2670.3 2671.3 2675.6 2689.2 2690.5 2692.1 2695.9 2742.6 2751.5 
2764.6 2773.2 2778.7 2780.1  
 
 
name= TS384 
energy (in kcal/mol)= 70.53864 
ZPE (in kcal/mol)= 141.595 
G (in kcal/mol)= 117.23 
Geometry 
C -2.34510960 -0.32820716 -1.05748865 
C -0.89147827 -0.24463042 -0.77752854 
C -0.14547405 1.21021994 -0.87352071 
C 0.35161193 1.62618638 0.59674933 
C 0.64379047 0.42121890 1.48268242 
C 1.15495217 -0.74007228 0.59030148 
C -0.16694338 -1.22193749 0.04602228 
C -0.60886847 -0.23863925 1.98934150 
C -1.91909841 0.42952724 1.98709964 
C -0.50596800 -1.42300373 2.87333924 
H -2.84219148 0.65059374 -1.01857760 
H -2.87925047 -1.01497452 -0.39172774 
H -2.51341903 -0.70825565 -2.08820036 
H -0.91239337 1.93863658 -1.20819782 
619 
 
H -0.34105791 2.33418861 1.05522508 
H 1.28887392 2.18710024 0.40320436 
H 1.34441879 0.68681242 2.30118525 
H 1.73163827 -1.50078036 1.12689571 
H 1.82422056 -0.34328794 -0.21876692 
H -0.51898844 -2.21165303 0.25385742 
H -2.10949669 1.02074901 1.06404662 
H -1.97576300 1.17215891 2.80805903 
H -2.77626196 -0.25057932 2.10567203 
H -0.69732610 -1.14693293 3.92730147 
H 0.48082115 -1.91758025 2.85323570 
H -1.24830679 -2.20483662 2.63090882 
O -0.52007382 -1.88696333 -2.39822359 
O 0.84655616 1.05641956 -1.66944556 
O -0.02044651 -1.07781836 -1.68407724 
Vibrational frequencies (in cm-1) 
-515.5  78.4  96.1 111.8 116.4 125.5 152.5 196.9 229.2 258.6 274.9 308.8 324.4 347.7 
366.0 396.5 426.6 455.4 495.3 520.0 529.1 631.3 677.5 753.6 780.4 817.4 858.0 919.8 
923.5 932.4 957.4 989.7 1000.1 1013.4 1032.8 1056.9 1065.3 1086.2 1128.0 1142.3 1149.0 
1166.4 1190.5 1211.9 1216.6 1225.2 1238.5 1247.0 1251.5 1256.0 1268.4 1278.2 1292.0 
1295.1 1311.4 1319.8 1331.2 1344.1 1357.0 1365.1 1384.4 1391.2 1400.6 1464.6 1486.9 
2609.4 2611.0 2633.8 2637.5 2637.8 2644.6 2650.6 2671.5 2678.2 2703.5 2737.9 2749.5 
2756.0 2763.5 2771.1 2772.9  
 
 
name= TS385 
energy (in kcal/mol)= 70.582069 
ZPE (in kcal/mol)= 141.931 
G (in kcal/mol)= 118.603 
Geometry 
C -2.30182524 -0.44181135 -0.92286104 
C -0.80215845 -0.22010117 -0.76834958 
C -0.41366586 1.27763347 -0.50756418 
C 0.65761055 1.49875051 0.57608896 
C 0.96555292 0.31668798 1.40924645 
C 1.37259902 -1.18964500 0.03881111 
C -0.15715338 -1.19397807 0.23123957 
C -0.19070135 -0.61712434 1.69095172 
C -1.47448676 0.04155306 2.17484663 
C 0.18616837 -1.69784755 2.71151371 
H -2.74378391 0.29226025 -1.61121760 
H -2.83405064 -0.38214722 0.03095430 
H -2.50651013 -1.43397121 -1.35121636 
H -1.30540264 1.91555697 -0.34190263 
H 0.34857716 2.32061617 1.26100049 
H 1.58193524 1.88615874 0.09116070 
H 2.01312022 -0.41871696 0.97837218 
H 1.85100192 -2.12158239 0.32122599 
H 1.72899914 -0.85661863 -0.92734845 
H -0.59823779 -2.19932081 0.14026154 
H -1.79999246 0.87763382 1.55106511 
H -1.33562853 0.44545307 3.18791899 
H -2.29716742 -0.68205126 2.22422798 
H 0.37445684 -1.24711756 3.69413727 
H 1.09662999 -2.23860308 2.43607199 
H -0.61487888 -2.43517682 2.82527981 
O 0.64882953 0.55573826 -2.34836363 
O 0.07453419 1.71625124 -1.77324546 
O -0.29345632 -0.47439011 -2.09015437 
Vibrational frequencies (in cm-1) 
-1503.5  90.2 111.0 131.8 159.9 174.7 211.3 216.7 260.7 275.9 295.7 348.4 360.5 383.1 
433.0 458.0 478.3 522.2 558.0 619.2 648.6 688.1 710.7 754.4 835.5 864.4 874.3 906.6 
930.0 969.9 974.6 999.1 1006.2 1017.2 1018.7 1056.4 1066.6 1089.1 1093.2 1122.0 1130.9 
1146.8 1167.7 1177.9 1201.1 1210.1 1219.7 1232.0 1249.2 1262.0 1274.8 1280.3 1281.6 
1288.5 1291.0 1299.0 1302.6 1312.7 1313.7 1343.9 1346.2 1368.9 1398.1 1408.0 1419.9 
620 
 
2013.4 2649.1 2667.1 2670.8 2675.3 2676.1 2677.9 2682.1 2685.6 2687.2 2726.8 2735.4 
2750.8 2779.2 2781.8 2783.1  
 
 
name= TS386 
energy (in kcal/mol)= 72.393143 
ZPE (in kcal/mol)= 140.349 
G (in kcal/mol)= 114.487 
Geometry 
C -2.98066812 -0.22349456 0.68409155 
C -1.78215751 0.42806201 0.00557803 
C -1.35747945 1.74353155 0.74075387 
C 0.13343057 1.82903214 1.06094586 
C 0.64624341 0.47333446 1.60186860 
C 0.41537189 -0.56997649 0.54507279 
C -0.68637842 -0.56673606 -0.20881818 
C -0.12465283 0.16143985 2.83896272 
C 0.20210495 0.88949460 4.07378287 
C 0.48906413 -1.84712084 3.33711451 
H -2.73486858 -0.51778783 1.71382600 
H -3.30580641 -1.12166127 0.14618221 
H -3.83786197 0.46022034 0.72021134 
H -1.98476787 1.92464894 1.63627883 
H 0.32987679 2.64104833 1.78276262 
H 0.69850044 2.09437454 0.14200597 
H 1.74398391 0.56964498 1.79843661 
H 0.36127964 -2.65834924 2.63523497 
H 1.20234310 -1.30882540 0.42654256 
H -0.86199761 -1.28192689 -1.00885069 
H 1.27331260 1.03602811 4.26311174 
H -0.22931569 0.41006772 4.96463524 
H -0.25571236 1.89508905 4.02499660 
H -0.53502618 -1.13701999 2.97737070 
H 1.49817976 -1.47189126 3.29540001 
H 0.22817357 -2.12797065 4.34503718 
O -2.59021373 2.21912163 -1.08728669 
O -1.61943824 2.78082722 -0.21049968 
O -2.15505365 0.89307746 -1.30409722 
Vibrational frequencies (in cm-1) 
-1252.7  33.3  44.1  78.1  82.7 126.7 135.6 170.8 202.9 220.5 245.3 272.9 304.0 332.0 
351.8 408.9 426.6 468.7 496.2 534.7 594.4 623.2 663.7 710.9 777.0 810.7 835.3 869.0 
925.4 963.9 966.7 982.7 988.2 1012.0 1016.2 1045.4 1075.7 1089.4 1102.2 1127.2 1133.8 
1150.6 1163.7 1182.3 1194.0 1237.7 1245.3 1252.6 1257.0 1269.6 1275.5 1281.7 1286.8 
1290.0 1291.4 1294.0 1307.7 1325.3 1339.9 1357.8 1365.5 1378.1 1383.7 1396.3 1853.7 
1858.0 2658.0 2660.5 2670.4 2672.9 2676.4 2687.0 2689.3 2691.0 2695.6 2741.3 2750.5 
2763.8 2773.1 2778.7 2779.9  
 
 
name= TS387 
energy (in kcal/mol)= 70.886271 
ZPE (in kcal/mol)= 142.227 
G (in kcal/mol)= 119.048 
Geometry 
C -2.25538525 -0.56959686 -1.26240722 
C -0.80556551 -0.56028526 -0.96887700 
C -0.15323563 0.85076109 -1.19992031 
C 0.94350716 1.26753394 -0.19811116 
C 1.15409803 0.24526082 0.92062383 
C 1.26350649 -1.16672237 0.27287948 
C -0.30210376 -1.20945969 0.32259091 
C -0.22761100 -0.19861423 1.53416608 
C -1.27072039 0.88037961 1.73780532 
C -0.06455247 -0.95712449 2.85110319 
H -3.12240882 0.42824630 -0.38014408 
H -3.04847913 -0.15885975 0.17064988 
621 
 
H -2.76917942 -1.49993040 -1.35254063 
H -0.92667588 1.63825667 -1.32008632 
H 0.70631930 2.25672460 0.23289275 
H 1.89525441 1.40555915 -0.75293348 
H 1.92861525 0.53289539 1.63183159 
H 1.75378077 -1.91854531 0.89410604 
H 1.72481707 -1.21070576 -0.71496737 
H -0.76113471 -2.17481558 0.52316050 
H -1.44766868 1.49492442 0.85166557 
H -0.94450387 1.57383137 2.52824388 
H -2.22788549 0.45850478 2.06624419 
H 0.21588498 -0.28112611 3.66683467 
H 0.70966928 -1.73159491 2.79747286 
H -0.99789392 -1.45537371 3.13728697 
O 0.76883241 -0.61247022 -2.63118162 
O 0.39263983 0.74176716 -2.51279000 
O -0.31790863 -1.35123571 -2.07946163 
Vibrational frequencies (in cm-1) 
-1024.5  81.7 100.3 165.7 180.9 195.2 212.6 243.4 265.2 291.3 328.7 342.6 385.7 418.4 
437.9 460.3 473.6 499.9 521.4 574.6 600.7 682.2 708.3 718.4 798.5 816.3 856.5 872.1 
894.4 920.9 941.3 973.1 983.4 996.2 1002.1 1006.1 1016.0 1023.3 1044.8 1068.7 1085.3 
1090.0 1100.9 1137.3 1153.9 1166.8 1179.0 1199.3 1200.7 1211.0 1243.3 1258.9 1266.9 
1278.1 1287.4 1293.5 1297.0 1300.4 1309.0 1316.5 1323.4 1326.7 1374.1 1386.5 1406.1 
1415.6 2659.3 2667.1 2672.1 2677.5 2679.9 2685.2 2686.6 2706.8 2740.5 2748.8 2754.3 
2766.2 2779.5 2782.1 4772.6  
 
 
name= TS388 
energy (in kcal/mol)= 71.186952 
ZPE (in kcal/mol)= 141.971 
G (in kcal/mol)= 118.474 
Geometry 
C -1.93472925 0.01102762 -1.32552925 
C -0.47556109 -0.17292047 -0.92753691 
C 0.33549763 1.17299797 -0.83835701 
C 1.14297039 1.36917441 0.45605082 
C 1.11090117 0.15960889 1.40108827 
C 1.67419875 -1.07454572 0.67061782 
C -0.36514547 -1.04093943 0.26948044 
C -0.35944034 -0.34399037 1.60827302 
C -1.39739715 0.74350645 1.84682861 
C -0.45765768 -1.35247882 2.75738100 
H -2.01893008 0.54530301 -2.28161515 
H -2.50613472 0.55843545 -0.56970815 
H -2.42156659 -0.96800794 -1.45779825 
H -0.30438634 2.05375093 -1.05175023 
H 0.78220833 2.26694826 0.99250073 
H 2.19709584 1.59458530 0.18549838 
H 1.63595908 0.38270266 2.34367921 
H 2.11620673 -1.81587354 1.32832686 
H 2.32591392 -0.85816079 -0.16812233 
H 0.69627830 -1.89338305 0.19309201 
H -2.40671554 0.31317846 1.89064021 
H -1.40446813 1.51432530 1.07125593 
H -1.21707791 1.25156522 2.80264556 
H -0.30729875 -0.87025655 3.72831463 
H 0.27646278 -2.15953808 2.66974850 
H -1.44689311 -1.82797061 2.76472621 
O 1.40316022 -0.26738550 -2.20210711 
O 1.21012791 1.12115723 -1.96022694 
O 0.11885142 -0.83718150 -2.06423231 
Vibrational frequencies (in cm-1) 
-1451.5  68.4 108.1 133.4 160.1 174.1 203.4 221.2 255.2 269.9 294.6 330.6 370.1 390.7 
437.9 454.0 472.5 506.4 563.0 614.6 662.4 685.4 707.8 799.4 838.2 862.4 883.1 888.0 
946.6 960.9 970.2 999.2 1000.0 1008.3 1018.8 1046.2 1052.7 1068.6 1106.8 1123.3 1142.4 
622 
 
1150.1 1168.4 1188.7 1203.7 1210.9 1228.7 1235.8 1254.9 1274.3 1278.5 1284.1 1285.3 
1291.1 1296.8 1299.0 1305.7 1309.1 1322.0 1344.7 1355.7 1374.9 1396.6 1405.8 1419.3 
1994.3 2655.1 2667.4 2673.6 2675.0 2676.0 2677.6 2682.4 2685.2 2686.6 2726.6 2738.0 
2746.6 2778.1 2781.3 2783.2  
 
 
name= TS389 
energy (in kcal/mol)= 70.624246 
ZPE (in kcal/mol)= 142.551 
G (in kcal/mol)= 119.032 
Geometry 
C -1.61845682 -0.57154099 -1.70926653 
C -0.19123903 -0.39479205 -1.21381418 
C 0.19665771 1.11418335 -0.98374275 
C 0.85453089 1.43486741 0.36705392 
C 0.90807337 0.24986090 1.33906360 
C 1.44737808 -0.98497665 0.57289923 
C 0.13799352 -1.30468882 -0.07293322 
C -0.49866043 -0.28768499 1.72742453 
C -1.64115239 0.69237821 1.69785206 
C -0.44949015 -1.06129643 3.03121739 
H -1.80110754 0.00391641 -2.62638782 
H -2.35460763 -0.26967079 -0.95834696 
H -1.81018528 -1.62903199 -1.94934412 
H -0.65025883 1.79652397 -1.19844101 
H 0.34611068 2.29289658 0.84441681 
H 1.89289257 1.78581600 0.17385841 
H 1.50457943 0.51691758 2.22994593 
H 1.81790671 -1.78374913 1.23109790 
H 2.26668304 -0.75853986 -0.12589964 
H -0.83338562 -1.32293511 0.86302455 
H -2.58707322 0.22276102 2.00061950 
H -1.80561343 1.12934533 0.70627381 
H -1.46447447 1.52635433 2.39303665 
H -0.22588049 -0.39481272 3.87526987 
H 0.32246515 -1.84212559 3.01920825 
H -1.40314341 -1.55572073 3.25338410 
O 1.72227893 0.12638375 -2.30640864 
O 1.11684579 1.38483555 -2.03962472 
O 0.63777292 -0.78022585 -2.32883533 
Vibrational frequencies (in cm-1) 
-1391.3  68.8 117.0 140.4 158.3 165.6 181.2 219.8 237.1 283.1 317.0 337.0 357.5 385.4 
433.7 450.0 473.4 508.2 548.9 638.3 692.3 712.6 759.9 828.8 851.5 880.8 909.4 948.2 
958.7 973.7 992.0 1001.1 1003.5 1018.5 1034.7 1060.5 1063.3 1101.8 1121.5 1127.9 1146.3 
1173.8 1185.3 1195.7 1209.7 1224.0 1238.1 1252.6 1271.2 1278.6 1284.0 1286.8 1287.5 
1292.7 1293.7 1299.1 1302.0 1312.2 1321.9 1324.4 1355.4 1378.1 1393.7 1398.9 1405.4 
1937.8 2653.0 2668.1 2668.8 2670.2 2671.8 2674.6 2677.9 2680.0 2687.8 2718.7 2737.5 
2761.2 2777.8 2778.9 2779.3  
 
 
name= TS390 
energy (in kcal/mol)= 71.789584 
ZPE (in kcal/mol)= 141.652 
G (in kcal/mol)= 117.477 
Geometry 
C -1.16077061 0.57062378 -1.74720001 
C 0.11961241 0.13361166 -1.04864019 
C 1.05922463 1.33613692 -0.71210829 
C 1.34167896 1.64158557 0.75647553 
C 1.20441232 0.43435358 1.66162890 
C 2.27580178 -0.17362559 2.25547918 
C -0.12396394 -0.87425252 0.07403687 
C -0.13630445 -0.28695026 1.49613504 
C -1.31999058 0.66687502 1.70657639 
C -0.25886290 -1.44225687 2.50171783 
623 
 
H -0.95181036 1.23083685 -2.60025891 
H -1.83380424 1.09710993 -1.06210370 
H -1.70701117 -0.29423956 -2.14911661 
H 0.71248543 2.26123115 -1.23054356 
H 0.67535141 2.45560380 1.10280251 
H 2.37443989 2.05221926 0.82730772 
H 1.33873866 0.66916516 2.99752178 
H 0.67968974 -1.64802596 0.02597618 
H 3.29896612 0.05361441 2.25667811 
H -1.06465902 -1.42648488 -0.10950966 
H -1.31075407 1.10499896 2.70938342 
H -2.27218623 0.13334594 1.59689611 
H -1.32610245 1.48794843 0.98340697 
H -0.38136881 -1.08055331 3.52642743 
H 0.65591631 -2.05987726 2.49636414 
H -1.10738589 -2.09174281 2.27227580 
O 2.21335969 -0.35661087 -1.69066916 
O 2.28806617 1.03360622 -1.37649822 
O 0.87351059 -0.54237348 -2.08018889 
Vibrational frequencies (in cm-1) 
-1230.6  47.9  71.2 130.6 137.7 176.8 196.1 218.1 240.1 258.6 285.4 322.7 340.5 363.1 
405.1 437.8 450.1 475.3 502.1 557.4 646.7 684.2 706.5 723.4 762.4 801.6 850.7 874.8 
911.7 941.0 951.1 961.1 985.4 989.1 1008.6 1021.0 1030.9 1056.8 1083.6 1096.7 1120.5 
1157.1 1193.9 1201.8 1214.6 1221.1 1250.4 1267.7 1273.6 1280.5 1287.0 1291.7 1292.9 
1299.6 1305.2 1306.8 1311.9 1318.3 1321.2 1374.6 1388.6 1398.2 1406.2 1418.1 1609.4 
2269.5 2649.2 2654.6 2659.2 2667.6 2671.9 2674.3 2675.7 2678.6 2684.8 2733.9 2734.6 
2778.3 2778.7 2779.4 2782.1  
 
 
name= TS391 
energy (in kcal/mol)= 76.771216 
ZPE (in kcal/mol)= 136.728 
G (in kcal/mol)= 108.432 
Geometry 
C -2.51972875 -0.23283918 -0.73503681 
C -1.12663503 -0.33123115 -1.27994638 
C -0.45659220 0.97639332 -1.49944453 
C 0.60171494 0.97378936 0.45496923 
C 1.52117383 0.57716852 1.59694914 
C 2.39448926 -2.26339010 -0.85279892 
C 3.16894506 -2.35339657 0.07132327 
C 0.06005840 0.17129131 1.60704125 
C -0.86825178 0.86036952 2.58139326 
C -0.22629110 -1.30322826 1.47105457 
H -3.19533166 0.27783815 -1.43335733 
H -2.54259522 0.31663678 0.21828018 
H -2.94562470 -1.23155195 -0.54770541 
H -1.04877353 1.88854868 -1.50187359 
H 0.38143171 2.01933390 0.34539224 
H 1.35109477 0.30097532 -0.53176688 
H 1.88219009 1.35237345 2.26497371 
H 2.28609679 -0.18365412 1.46171662 
H 1.72769715 -2.17580827 -1.64142356 
H 3.83101106 -2.43445963 0.85286631 
H -0.64595731 1.92943512 2.67944569 
H -0.77943790 0.41813331 3.58286117 
H -1.91570249 0.76858412 2.27457507 
H 0.03265473 -1.83439514 2.39691450 
H 0.36051039 -1.76864761 0.66355363 
H -1.28103933 -1.50804425 1.26265155 
O 1.54987038 0.18824441 -1.79003476 
O 0.68343759 1.15253151 -2.14187998 
O -0.62057144 -1.37749673 -1.59192736 
Vibrational frequencies (in cm-1) 
624 
 
-1469.7  36.4  42.8  56.2  65.5  83.1 105.7 118.0 128.0 140.0 141.7 150.9 187.2 199.1 
220.1 303.2 329.8 358.9 381.2 395.8 443.5 458.9 477.6 563.7 607.2 749.9 782.3 850.1 
870.8 874.6 877.3 904.2 909.0 953.1 966.9 967.5 989.1 999.6 1009.7 1029.3 1036.8 1048.6 
1064.6 1075.0 1127.3 1138.3 1189.5 1208.8 1250.7 1259.5 1260.7 1271.0 1288.8 1294.0 
1299.5 1300.0 1312.6 1375.2 1377.8 1395.8 1402.5 1474.2 1504.6 1784.3 1847.9 2267.8 
2660.7 2661.9 2668.0 2675.7 2678.7 2680.8 2699.2 2707.8 2763.8 2775.7 2779.6 2780.8 
2783.3 2814.9 2928.7  
 
 
name= TS392 
energy (in kcal/mol)= 74.019309 
ZPE (in kcal/mol)= 139.886 
G (in kcal/mol)= 112.249 
Geometry 
C 0.37571191 -0.93438174 -2.70224297 
C 1.43442182 -0.16983670 -1.90950140 
C 0.88978528 1.19344114 -1.34968276 
C 1.11557478 1.44021378 0.14238238 
C 0.54512945 -0.18891629 1.91100543 
C 3.36969218 -1.15443071 -0.81259862 
C 2.06223188 -1.04924517 -0.87471675 
C 0.13241185 0.70002157 0.99584820 
C -1.30865703 1.02267445 0.77968726 
C -0.37535136 -0.95651861 2.79390260 
H -0.46039993 -1.23915769 -2.06541767 
H 0.80536737 -1.84093277 -3.14926864 
H -0.01939049 -0.32637900 -3.52678606 
H -0.16845129 1.36072166 -1.63866641 
H 1.03559419 2.53292489 0.34075397 
H 2.16500572 1.18781344 0.40405325 
H 1.60197381 -0.39175116 2.06301051 
H 3.64933203 -2.09050123 0.27936548 
H 4.32301278 -1.73026197 -0.18932920 
H 1.33715159 -1.54775682 -0.23719720 
H -1.45562468 1.95741591 0.22302871 
H -1.84421779 1.13457791 1.73419391 
H -1.81312621 0.22116875 0.22063512 
H -0.85453879 -0.29857271 3.53516648 
H 0.14447816 -1.74517065 3.35179391 
H -1.18120372 -1.43966011 2.22266162 
O 2.82229084 1.51893160 -2.45432755 
O 1.61056375 2.17782207 -2.09058593 
O 2.39231919 0.25217956 -2.89678835 
Vibrational frequencies (in cm-1) 
-1780.8  25.4  34.2  39.7  72.8  84.1  86.1 138.9 156.2 195.5 221.4 230.1 253.4 280.7 
309.6 335.7 389.1 410.0 432.0 496.8 519.7 547.7 582.1 645.4 658.1 709.6 798.3 852.3 
858.7 890.7 930.8 955.5 968.4 984.2 1008.7 1022.7 1034.6 1052.2 1079.6 1092.0 1098.6 
1132.5 1145.3 1181.3 1195.3 1230.4 1245.4 1260.8 1271.8 1276.4 1287.6 1289.3 1291.0 
1292.5 1296.6 1308.9 1318.8 1330.1 1344.0 1385.0 1392.1 1397.8 1411.0 1619.3 1865.5 
1911.3 2652.5 2667.8 2668.7 2672.7 2673.4 2675.9 2680.8 2684.6 2738.0 2743.9 2761.1 
2777.4 2779.9 2781.0 3731.7  
 
 
name= TS393 
energy (in kcal/mol)= 73.140936 
ZPE (in kcal/mol)= 141.183 
G (in kcal/mol)= 117.053 
Geometry 
C -1.96714822 -0.34045269 -0.71521201 
C -0.44654708 -0.34356088 -0.68285560 
C 0.19871857 1.08899445 -0.61289130 
C 1.12358308 1.22102227 0.54123073 
C 0.54422555 0.82499959 1.85390278 
C 1.61078031 -1.34178330 0.35889649 
C 0.09751146 -1.26275224 0.43779107 
625 
 
C 0.13148381 -0.60131508 1.75525437 
C -0.67151114 1.67695379 2.26452141 
C -0.22471212 -1.36832835 2.95923171 
H -2.34414084 0.31848335 -1.51058552 
H -2.39136650 -0.00482936 0.23615545 
H -2.36302904 -1.34317060 -0.92536200 
H -0.56472863 1.89667403 -0.65389914 
H 1.84118320 2.01760926 0.50541523 
H 1.98177186 -0.04692698 0.40947253 
H 1.32881661 0.93242441 2.65346611 
H 2.02917187 -1.42182034 -0.63794148 
H 2.10829436 -1.98802950 1.05571015 
H -0.41010571 -2.24625588 0.40485698 
H -1.50014583 1.57156181 1.55573850 
H -0.39098021 2.73872826 2.28007931 
H -1.03779129 1.41018093 3.26057150 
H 0.43470791 -2.24881500 3.07667541 
H -1.25307729 -1.76520024 2.90482546 
H -0.14493378 -0.78842764 3.89005522 
O 1.13864330 -0.10663916 -2.27962764 
O 0.86300022 1.21956950 -1.87301174 
O -0.04189235 -0.83689989 -1.95931849 
Vibrational frequencies (in cm-1) 
-1517.9  69.2  76.9  99.0 135.0 150.8 163.9 224.1 237.3 246.3 283.3 312.9 347.3 401.5 
413.5 459.5 471.1 489.8 534.5 583.7 636.4 667.1 701.6 719.5 797.1 859.0 872.2 916.7 
953.9 974.0 981.4 1004.0 1008.1 1015.7 1045.3 1049.7 1066.8 1076.5 1098.7 1125.3 1141.2 
1157.2 1178.9 1189.8 1215.4 1229.8 1239.3 1241.9 1249.4 1262.5 1267.4 1281.3 1283.5 
1286.4 1292.4 1295.8 1299.9 1306.3 1348.9 1361.9 1375.7 1383.2 1391.5 1406.4 1422.2 
1717.7 2646.6 2665.8 2667.2 2669.1 2675.1 2676.6 2678.5 2692.9 2694.0 2724.9 2765.1 
2771.5 2777.5 2779.9 2780.4  
 
 
name= TS394 
energy (in kcal/mol)= 71.282378 
ZPE (in kcal/mol)= 143.612 
G (in kcal/mol)= 118.74 
Geometry 
C -1.31815694 -0.99923701 -2.65824372 
C -0.31179196 -0.88333414 -1.51983748 
C -0.18468249 0.57057307 -0.96750067 
C -0.34347659 0.64190591 0.54490666 
C 0.61052966 -0.34626718 1.25233054 
C 0.44403862 -1.79532931 0.71847037 
C -0.57184440 -1.91031089 -0.41939203 
C 0.45474461 -0.41091706 2.70060353 
C 1.02345198 0.96645887 3.78121531 
C -0.55756069 -0.01075306 3.53768404 
H -2.33858418 -0.79728663 -2.31739412 
H -1.30442499 -2.00468585 -3.09910464 
H -1.08274749 -0.29658154 -3.46975648 
H -0.85375808 1.28738385 -1.48739335 
H -1.39019915 0.42680711 0.82563120 
H -0.13281460 1.66887554 0.89500836 
H 1.66019055 -0.02279958 1.01098352 
H 0.15632371 -2.47505666 1.54531961 
H 1.43189289 -2.15905407 0.37382405 
H -0.52762051 -2.93170092 -0.84783767 
H 1.57839614 0.47688478 4.57836810 
H 0.47492615 1.84074086 4.12915374 
H 1.69865731 1.29042424 2.98029209 
H -1.59944932 -1.79000199 -0.02777505 
H -1.47034559 0.47541631 3.20227862 
H -0.66990799 -0.43062643 4.53792202 
O 1.85611660 -0.23239960 -1.48178042 
O 1.12216074 0.98033716 -1.36648767 
626 
 
O 0.96661290 -1.12369474 -2.12970339 
Vibrational frequencies (in cm-1) 
-857.4  36.5  63.9  95.4 118.1 146.4 159.3 167.6 228.9 258.8 266.6 282.0 352.2 396.4 
419.4 427.5 486.6 537.2 586.0 603.9 677.4 715.1 808.4 821.6 843.0 874.5 934.2 938.1 
950.1 963.2 969.8 975.8 1004.0 1010.2 1022.1 1053.6 1080.2 1095.4 1136.2 1156.2 1167.6 
1171.5 1175.6 1201.3 1203.0 1240.3 1256.3 1263.0 1271.4 1275.6 1280.9 1285.5 1289.4 
1290.1 1300.5 1312.0 1325.3 1333.0 1340.7 1352.3 1366.7 1384.5 1390.0 1404.8 1691.6 
2637.7 2652.7 2669.5 2670.2 2670.5 2672.4 2678.4 2680.1 2687.0 2695.1 2739.8 2743.8 
2745.1 2747.2 2752.0 2781.4  
 
 
name= TS395 
energy (in kcal/mol)= 74.252714 
ZPE (in kcal/mol)= 140.973 
G (in kcal/mol)= 113.338 
Geometry 
C -2.56624703 -0.05100822 -0.70098442 
C -1.14615912 -0.24477147 -1.23509050 
C -0.11414375 0.67367091 -0.63943050 
C 1.14865807 0.19093003 -0.03331563 
C 1.13107868 0.22117486 1.47890574 
C -0.41260590 -2.38458608 -2.26696942 
C -0.76231690 -1.69041809 -1.18642133 
C -0.13678796 -0.09586099 2.25503531 
C 0.41295694 1.31590399 2.23941608 
C -0.04914547 -0.91998446 3.51016339 
H -2.90774073 0.98346539 -0.82431415 
H -2.63401950 -0.31162602 0.36097996 
H -3.27809535 -0.68790679 -1.24540282 
H -0.84657535 2.01671982 -0.71113256 
H 1.99339571 0.82458467 -0.39854649 
H 1.40480099 -0.83961982 -0.37006817 
H 2.08048041 -0.13929509 1.89575823 
H -0.14363896 -3.42947591 -2.24399816 
H -0.36834253 -1.95643942 -3.26110840 
H -0.79719266 -2.13086563 -0.19039263 
H -0.11644274 2.09201387 1.69871451 
H -1.05138869 -0.29251522 1.68476525 
H 0.86490751 1.72916424 3.13487310 
H -0.05647394 -1.99347033 3.27907710 
H -0.89863703 -0.71780441 4.17563211 
H 0.86454046 -0.71748641 4.08226402 
O -0.25178619 1.12607830 -2.90425281 
O 0.00460488 1.74832974 -1.51025972 
O -1.25801620 0.21809595 -2.62469298 
Vibrational frequencies (in cm-1) 
-1549.7   8.9  33.1  51.6  60.9 111.0 120.7 121.0 181.5 191.8 226.7 270.5 280.9 308.1 
329.7 393.7 430.0 437.2 493.8 532.9 571.5 626.2 677.4 714.1 806.0 829.6 845.6 899.2 
917.6 919.9 948.1 964.7 975.8 981.9 989.7 1022.7 1046.2 1056.6 1081.3 1096.3 1097.5 
1113.9 1137.5 1156.6 1186.1 1195.2 1236.8 1242.7 1280.4 1287.1 1289.3 1291.6 1294.8 
1301.0 1319.8 1325.0 1328.6 1351.7 1380.8 1386.8 1391.8 1396.1 1401.1 1500.1 1851.5 
2426.9 2646.7 2669.7 2674.2 2676.1 2677.5 2708.3 2718.7 2726.9 2742.2 2754.5 2759.0 
2777.1 2779.9 2782.8 2793.2  
 
 
name= TS396 
energy (in kcal/mol)= 74.492148 
ZPE (in kcal/mol)= 140.77 
G (in kcal/mol)= 116.007 
Geometry 
C -1.78106333 -0.54368570 -1.45010442 
C -0.73116992 -0.23881065 -0.68673166 
C -0.11028940 1.14336526 -0.72365456 
C 1.09421173 1.35593008 0.22195842 
C 1.42450068 0.09673231 1.02142732 
627 
 
C 1.45090924 -1.10846781 0.03426184 
C -0.09325802 -1.20947548 0.25185393 
C 0.11355925 -0.52074663 1.67558491 
C -0.94549377 0.43863432 2.18404335 
C 0.33215784 -1.59715096 2.63553396 
H -2.23849015 0.14796921 -2.13950023 
H -2.25285387 -1.51347279 -1.45183305 
H 0.46319337 -0.04695277 -3.97725417 
H -0.89925748 1.91542941 -0.51950233 
H 0.88945804 2.19746772 0.90824307 
H 1.97845826 1.66223132 -0.37176111 
H 2.27847977 0.21459057 1.68540112 
H 2.00990029 -1.97652920 0.38602474 
H 1.77558318 -0.89263244 -0.98570332 
H -0.53921650 -2.20658042 0.26753797 
H -1.44513256 0.99687839 1.38706313 
H -0.52279359 1.16968090 2.87993754 
H -1.74153405 -0.11495310 2.70597178 
H 0.20931316 -1.09086631 4.11265997 
H 0.94529947 -0.78055570 3.96325778 
H 1.16473489 -2.25384353 2.58278160 
O 1.31597817 0.86000750 -2.56324383 
O 0.20832543 1.52339580 -2.05971587 
O 0.91241560 -0.34405723 -3.14799813 
Vibrational frequencies (in cm-1) 
-1003.1  58.6  71.8  89.5 118.1 130.6 149.0 183.5 209.1 247.1 281.8 315.5 341.5 381.3 
407.4 426.0 441.0 483.2 512.8 543.5 548.1 572.7 614.6 644.9 721.7 733.0 789.3 827.2 
838.9 857.5 883.8 913.9 944.5 961.9 968.7 1001.6 1034.3 1048.7 1059.2 1060.5 1073.7 
1077.6 1088.0 1099.9 1139.1 1147.3 1154.7 1179.6 1196.7 1220.9 1245.9 1252.4 1267.9 
1278.9 1282.1 1295.3 1302.2 1323.5 1329.6 1349.8 1359.5 1377.4 1379.8 1392.5 1421.0 
1863.9 2655.3 2669.2 2672.0 2681.8 2693.3 2719.7 2723.0 2741.2 2743.7 2751.2 2770.4 
2782.2 2788.6 2850.0 4712.4  
 
 
name= TS397 
energy (in kcal/mol)= 74.631899 
ZPE (in kcal/mol)= 140.827 
G (in kcal/mol)= 116.227 
Geometry 
C -1.08324534 -0.62671634 -1.82672796 
C -0.36501772 -0.26366828 -0.76264523 
C 0.12084429 1.16196339 -0.59450143 
C 1.06404505 1.40492312 0.60701951 
C 1.28772974 0.13427248 1.43077932 
C 1.61091548 -1.02271342 0.43664856 
C 0.06291788 -1.21460822 0.30316142 
C -0.08784966 -0.57017614 1.74992406 
C -1.29455703 0.31217325 2.05751836 
C -0.06325017 -1.49510796 2.87786168 
H -1.35454945 0.05092821 -2.62180230 
H -1.43233234 -1.63226239 -1.99522767 
H 1.52818093 0.15699481 -3.63448767 
H -0.75995093 1.85553902 -0.54432449 
H 0.65672103 2.20476392 1.25202869 
H 2.03791682 1.78430081 0.24022131 
H 1.95846597 0.28038985 2.27771924 
H 2.14069331 -1.87323627 0.85395831 
H 2.13842556 -0.73381502 -0.47775742 
H -0.31178323 -2.23076450 0.19438743 
H -1.50768530 1.04160202 1.27455127 
H -1.12086417 0.86613722 2.99405747 
H -2.20550420 -0.28412227 2.19561759 
H 1.36601879 -2.01218346 3.21861264 
H 1.22818980 -2.52435402 2.60104608 
H -0.74689356 -2.30664889 2.94276072 
628 
 
O 1.94974138 1.10518417 -2.06030753 
O 0.69717981 1.64150232 -1.80745904 
O 1.81350094 -0.11560301 -2.72768071 
Vibrational frequencies (in cm-1) 
-1012.5  62.0  77.7  90.6  95.5 143.2 181.8 204.7 216.2 251.3 288.1 320.0 339.0 368.3 
411.4 437.8 439.9 482.5 512.3 549.9 560.2 570.4 628.6 673.3 711.1 732.3 780.5 827.9 
834.6 855.3 887.7 916.5 937.5 962.1 967.5 999.4 1026.7 1046.3 1057.2 1060.0 1072.4 
1074.2 1085.5 1098.8 1133.8 1148.3 1163.0 1179.8 1198.6 1215.5 1245.4 1249.9 1269.6 
1275.2 1278.9 1291.3 1297.7 1322.9 1329.1 1350.1 1357.1 1380.6 1383.5 1392.9 1413.3 
1861.4 2654.9 2671.0 2672.2 2678.3 2690.1 2719.5 2722.4 2741.0 2747.1 2754.6 2773.1 
2781.5 2788.5 2848.7 4690.1  
 
 
name= TS398 
energy (in kcal/mol)= 74.504335 
ZPE (in kcal/mol)= 140.966 
G (in kcal/mol)= 116.578 
Geometry 
C -3.01060553 -0.33445066 -0.59129476 
C -1.69941787 -0.44095704 -0.37360621 
C -0.69881251 0.33270376 -1.21013611 
C 0.78835181 0.09613046 -0.84918627 
C 0.95018881 -0.88268509 0.31186116 
C 0.04499993 -2.11871686 0.02329121 
C -1.11427243 -1.30925486 0.69220807 
C -0.02311191 -0.49920578 1.50520199 
C -0.27220188 0.98235406 1.78288516 
C 0.27241926 -1.03801647 2.82667222 
H -3.43709482 0.28326870 -1.36928678 
H -3.75798014 -0.85359130 -0.01235499 
H -2.11504365 -2.10685273 -2.19094708 
H -0.93324820 1.42906300 -1.15707876 
H 1.27122154 1.05937891 -0.60151709 
H 1.32651476 -0.28321588 -1.74061325 
H 1.98792730 -1.07240026 0.58046075 
H 0.32592558 -3.03288373 0.54342437 
H -0.08825183 -2.37447987 -1.02880826 
H -1.83875980 -1.85949013 1.29470594 
H -0.92585129 1.44869302 1.04080134 
H 0.66907537 1.54180181 1.80850663 
H -0.77505745 1.12386462 2.75443137 
H 1.16972716 -0.79173114 3.33966580 
H 0.77271371 -2.62087585 2.57806238 
H 0.04864253 -2.58724062 2.94363403 
O -0.66239932 -1.18976780 -2.96918447 
O -0.91440075 0.13080419 -2.60214024 
O -1.88415226 -1.84751006 -3.12005526 
Vibrational frequencies (in cm-1) 
-985.8  62.1  76.7 112.7 125.2 145.5 157.9 204.7 216.8 243.5 299.4 347.1 366.7 400.8 
416.9 427.1 444.4 484.1 517.7 534.7 543.9 572.0 633.4 669.2 712.7 722.6 768.1 824.8 
835.5 856.9 887.6 914.7 942.5 959.6 977.5 1001.0 1034.2 1045.7 1052.7 1058.0 1074.9 
1078.2 1087.4 1104.8 1134.3 1146.1 1162.7 1176.1 1195.2 1219.0 1239.3 1249.8 1270.6 
1278.2 1281.0 1290.3 1299.5 1321.2 1326.4 1357.1 1361.4 1378.8 1385.6 1389.6 1418.4 
1863.8 2654.5 2661.9 2671.5 2679.8 2690.5 2717.0 2721.1 2741.1 2746.9 2750.6 2770.1 
2778.5 2784.7 2828.3 4724.8  
 
 
name= TS399 
energy (in kcal/mol)= 75.404205 
ZPE (in kcal/mol)= 140.439 
G (in kcal/mol)= 114.697 
Geometry 
C -0.26582747 -0.98106660 -2.56735975 
C 0.40904338 -0.95890619 -1.19895352 
C 1.00441131 0.45373050 -0.84718166 
629 
 
C 0.25166314 1.28880138 0.07915967 
C 0.11087553 1.25167297 1.52597187 
C -0.45746185 -2.79123898 0.23960465 
C -0.50678947 -1.52238690 -0.16185569 
C 0.54183832 0.30310830 2.46612294 
C -0.06946163 0.31933532 3.82240452 
C 1.61829365 -0.67422118 2.26130950 
H 0.43514009 -0.70250992 -3.36501445 
H -1.11243983 -0.28496978 -2.59574080 
H -0.64643685 -1.98322879 -2.80425261 
H 1.17805019 1.00651486 -1.80966984 
H -0.32182118 2.06647071 -0.40841709 
H 1.03502301 2.06333980 1.42952603 
H -0.80221471 1.80584817 1.84722145 
H -1.12470345 -3.20859915 0.97601852 
H 0.25853182 -3.50772104 -0.13790311 
H -1.22939753 -0.80406211 0.23167428 
H -0.76866826 1.14874863 3.98611790 
H 0.68977285 0.37040333 4.61742801 
H -0.63904726 -0.61168233 3.99097471 
H 2.51786639 -0.22131162 1.80638711 
H 1.30185924 -1.46364533 1.54668965 
H 1.93580686 -1.18526599 3.17858623 
O 2.48933397 -1.24484961 -0.38942810 
O 2.34024956 0.17927658 -0.40025538 
O 1.59882049 -1.74359445 -1.35941131 
Vibrational frequencies (in cm-1) 
-926.7  38.2  64.2  96.3 108.9 123.5 153.0 163.8 173.1 196.2 212.5 255.3 275.4 284.0 
306.3 328.6 397.8 414.3 439.8 503.6 538.2 570.8 660.7 671.6 711.4 749.1 805.6 823.3 
896.0 917.3 946.7 960.4 978.3 990.0 1002.0 1026.4 1034.2 1067.3 1070.7 1084.4 1089.2 
1098.4 1139.4 1165.3 1193.5 1251.3 1252.2 1261.7 1271.2 1278.1 1282.5 1286.9 1290.7 
1307.1 1330.1 1345.1 1378.2 1384.1 1385.9 1395.4 1397.1 1432.6 1452.7 1671.8 1849.9 
2355.6 2620.6 2656.9 2658.7 2662.9 2671.3 2673.2 2677.6 2700.9 2713.9 2748.1 2761.6 
2766.9 2774.1 2779.4 2786.3  
 
 
name= TS400 
energy (in kcal/mol)= 74.075585 
ZPE (in kcal/mol)= 141.978 
G (in kcal/mol)= 116.966 
Geometry 
C -1.64429397 -0.48796147 -1.67891574 
C -0.20747696 -0.40346380 -1.15743905 
C 0.03232651 0.95209064 -0.41407164 
C 1.22055863 0.88255048 0.54785955 
C 1.15448815 -0.28414339 1.54296826 
C 0.90780836 -1.61376939 0.82514780 
C 0.24654329 -1.60975201 -0.49093955 
C 0.15442606 -0.02689245 2.64240375 
C -1.29889782 0.01987451 2.30823974 
C 0.56986047 0.17590462 3.89627208 
H -2.36114321 -0.62425947 -0.86811891 
H -1.74460644 -1.34214740 -2.36030131 
H -1.91857324 0.41190779 -2.24240398 
H -0.87989575 1.36138500 0.05333730 
H 1.31999653 1.84060635 1.09236732 
H 2.14521955 0.78580807 -0.06673000 
H 2.17834968 -0.35110668 2.01219172 
H 0.05106787 -2.29096551 1.63283508 
H 1.76666335 -2.30774785 0.89823901 
H 0.40124916 -2.45414875 -1.13635986 
H -1.53856042 -0.34342018 1.29948521 
H -1.66696167 1.06030412 2.35095045 
H -1.90632116 -0.55011770 3.02438787 
H 1.60275192 0.17005966 4.20372033 
630 
 
H -0.50639638 -2.15478213 0.86912784 
H -0.09761588 0.37746424 4.71923774 
O 0.47098124 1.11721774 -2.66867972 
O 0.39511564 1.87693490 -1.42988779 
O 0.68543179 -0.20241531 -2.28741882 
Vibrational frequencies (in cm-1) 
-3143.0  26.5  54.2  84.4 114.3 146.4 175.4 227.1 239.8 267.4 287.2 300.1 363.4 368.6 
416.4 427.5 467.2 549.2 576.9 610.4 634.6 668.0 712.6 760.0 782.6 808.8 836.1 864.3 
891.6 953.8 956.6 974.0 989.3 1007.4 1021.3 1040.6 1060.4 1062.4 1078.2 1097.3 1126.9 
1139.0 1157.0 1171.6 1193.4 1207.9 1237.0 1260.7 1267.1 1269.9 1276.6 1290.5 1296.1 
1298.0 1308.4 1312.0 1344.3 1360.1 1369.0 1384.1 1390.2 1397.4 1400.0 1480.8 1691.6 
1848.7 2652.5 2655.4 2667.0 2668.2 2677.4 2681.6 2688.7 2696.9 2719.8 2738.4 2772.3 
2783.9 2790.2 2795.0 2947.3  
 
 
name= TS401 
energy (in kcal/mol)= 74.264347 
ZPE (in kcal/mol)= 141.845 
G (in kcal/mol)= 118.09 
Geometry 
C -2.32164319 1.09006525 -0.51667899 
C -0.94433175 0.44286181 -0.47438968 
C 0.22045057 1.46207866 -0.70812113 
C 1.13552649 1.69450517 0.38532326 
C 1.51958090 0.58455276 1.28454234 
C 0.48202478 -0.45637972 1.56095630 
C -0.77918906 -0.48153854 0.71133582 
C -0.86734224 -0.04321451 2.16209457 
C -1.12380626 1.38361545 2.55851600 
C -1.49834581 -1.02193278 3.12828446 
H -2.51941413 1.53173347 -1.50362366 
H -2.40759583 1.88480735 0.23322753 
H -3.11471804 0.35774590 -0.32199328 
H -0.15896867 2.39686231 -1.17610125 
H 1.41267852 2.69167314 0.63267925 
H 2.29984013 0.58767870 -0.04702449 
H 2.07272203 0.90526130 2.18672729 
H 0.89803198 -1.41482632 1.88824137 
H 2.48429095 -0.06638946 0.63933282 
H -1.19481611 -1.47423114 0.47026643 
H -2.19817904 1.59695384 2.61333699 
H -0.68153724 2.09923941 1.84330554 
H -0.68801712 1.60967136 3.53931507 
H -2.58850320 -0.89039135 3.15859903 
H -1.12066077 -0.87050369 4.14750328 
H -1.30752427 -2.06781699 2.86152124 
O 0.48055233 -0.46358678 -1.96524062 
O 0.98684338 0.84661233 -1.79563805 
O -0.89614063 -0.37288908 -1.65900945 
Vibrational frequencies (in cm-1) 
-2606.5  63.1 124.0 138.6 154.5 164.0 172.9 196.7 220.1 256.4 286.2 298.5 362.7 382.2 
415.3 435.1 489.8 523.2 549.7 623.4 675.9 698.7 732.5 780.3 799.3 829.4 858.5 870.3 
906.5 933.8 969.3 984.4 998.4 1005.0 1009.2 1015.2 1019.1 1025.5 1060.6 1072.1 1100.6 
1152.1 1177.7 1205.3 1216.7 1219.5 1238.1 1251.1 1262.7 1282.2 1284.5 1289.1 1292.2 
1294.9 1298.3 1302.3 1335.8 1341.3 1377.7 1391.0 1399.5 1403.6 1410.9 1429.4 1507.9 
1709.9 2650.1 2673.1 2674.4 2676.5 2677.1 2681.0 2692.6 2694.8 2732.6 2750.8 2777.3 
2780.2 2782.1 2810.0 2895.2  
 
 
name= TS402 
energy (in kcal/mol)= 74.239176 
ZPE (in kcal/mol)= 141.876 
G (in kcal/mol)= 117.075 
Geometry 
C -1.60683918 -1.09247863 -0.50255707 
631 
 
C -0.35521429 -0.19791195 -0.48242037 
C -0.45627914 0.89711730 0.63151389 
C 0.90294004 1.27688720 1.22041543 
C 1.68952061 0.06198339 1.73560454 
C 1.86232773 -0.95099491 0.59912686 
C 0.88999635 -0.95160366 -0.50035345 
C 1.03390803 -0.49971151 2.97178833 
C 1.67008583 -0.07347179 4.25328612 
C -0.03688653 -1.29603216 2.95294669 
H -2.52110608 -0.49068890 -0.56157751 
H -1.66269706 -1.73175312 0.37800284 
H -1.58542059 -1.73932067 -1.38861461 
H -1.20913603 0.66744370 1.40710782 
H 0.76893021 2.02048171 2.02774669 
H 1.49384716 1.78736820 0.42690191 
H 2.71707707 0.42742932 2.01158529 
H 1.73645047 -2.16828365 1.19111988 
H 2.91415213 -1.04845371 0.26906461 
H 1.22170336 -1.25173138 -1.47557272 
H 1.12139334 -0.42839602 5.13701656 
H 1.71541574 1.02391367 4.33147248 
H 2.69821420 -0.45087218 4.34353492 
H -0.56028299 -1.59931949 2.06021771 
H 0.99608279 -2.18601872 0.58536461 
H -0.50497355 -1.68260499 3.84470744 
O -0.36923087 1.93175819 -1.34438486 
O -0.98022928 2.02511997 -0.06035290 
O -0.50289316 0.57526702 -1.70834481 
Vibrational frequencies (in cm-1) 
-3405.4  47.4  62.8  93.1 104.0 114.0 142.4 191.5 258.7 270.6 300.1 305.5 358.6 391.3 
432.5 436.8 469.4 528.0 574.9 615.8 636.6 678.6 707.9 755.1 780.3 817.1 840.6 870.0 
908.5 944.1 959.3 967.3 988.4 1004.8 1015.2 1041.9 1049.6 1062.5 1078.7 1094.7 1113.1 
1140.8 1162.9 1165.7 1192.3 1210.2 1240.8 1253.7 1268.6 1272.8 1278.1 1283.3 1286.5 
1294.5 1299.0 1314.7 1333.5 1347.5 1371.7 1378.8 1382.6 1391.7 1402.0 1465.2 1688.6 
1867.3 2657.7 2667.4 2670.8 2674.0 2678.4 2685.6 2688.0 2699.5 2707.7 2738.9 2776.5 
2781.3 2785.3 2797.2 2930.7  
 
 
name= TS403 
energy (in kcal/mol)= 77.257199 
ZPE (in kcal/mol)= 139.0 
G (in kcal/mol)= 111.931 
Geometry 
C -2.90999580 -0.87515783 -0.20232321 
C -1.49534693 -1.07456840 -0.65658642 
C 0.78002171 1.78259809 -0.37930656 
C 1.60071984 1.23829100 0.71505823 
C 1.16491612 -0.15411343 1.15524357 
C 0.99402249 -1.19221664 0.00910720 
C -0.48735042 -1.41389157 0.40981481 
C -0.33295883 -0.34546745 1.53892733 
C -1.41321406 1.65759611 2.01114107 
C -0.60059505 -0.85103170 2.92820340 
H -3.06367989 0.16178421 0.14130203 
H -3.19219808 -1.54098600 0.61963867 
H -3.61908343 -1.03769206 -1.02858595 
H -0.22656315 2.15830159 -0.22657587 
H 1.59958234 1.93019600 1.58550080 
H 2.67195806 1.18280370 0.37704974 
H 1.84562834 -0.51494641 1.94989508 
H 1.62948578 -2.07648157 0.09426269 
H 1.13802979 -0.78853942 -1.00463612 
H -0.68599840 -2.43106833 0.79409060 
H -2.20826915 1.32152589 2.62967463 
H -0.99878504 0.60395650 1.14036974 
632 
 
H -0.59738786 2.12182833 2.50680853 
H -1.66567470 -1.05971954 3.09478803 
H -0.27457336 -0.14274094 3.70127316 
H -0.06318069 -1.79176031 3.12697304 
O 2.32362906 1.45832152 -1.90771514 
O 1.17076754 1.86183112 -1.61070017 
O -1.18190430 -0.96842210 -1.81468302 
Vibrational frequencies (in cm-1) 
-567.0  33.2  37.5  52.1  72.7  93.4 104.1 142.2 172.4 202.8 217.8 235.8 259.8 283.0 
305.1 353.1 363.6 387.1 452.7 534.0 583.9 600.0 664.0 703.6 720.2 794.2 845.1 855.2 
870.2 921.0 953.3 976.4 1024.5 1036.0 1041.5 1048.4 1079.4 1082.5 1097.4 1106.2 1113.7 
1153.3 1164.1 1181.2 1199.5 1218.3 1226.6 1236.4 1244.4 1257.8 1266.1 1271.5 1283.8 
1288.9 1290.3 1294.6 1301.0 1322.8 1346.2 1379.2 1385.9 1396.9 1399.4 1605.3 1710.1 
1854.9 2632.5 2654.4 2663.9 2667.1 2672.9 2677.2 2688.1 2696.7 2703.2 2716.6 2721.8 
2725.7 2757.3 2777.7 2778.7  
 
 
name= TS404 
energy (in kcal/mol)= 73.343277 
ZPE (in kcal/mol)= 143.056 
G (in kcal/mol)= 118.223 
Geometry 
C -2.25651119 -0.66766968 -0.60437206 
C -0.84327907 -0.23707116 -0.62389559 
C -0.50023150 1.17125750 -0.79318235 
C 0.47795705 1.40756238 0.30924925 
C 1.33547135 -0.15373536 1.11816453 
C 1.28029026 -1.32605020 0.17154719 
C 0.23509383 -1.17035463 -0.95853994 
C 0.57466807 -0.15257465 2.28479899 
C 0.93142021 0.73280472 3.42227293 
C -0.63971669 -0.95917465 2.41401983 
H -2.67566640 -0.65378582 -1.62717782 
H -2.89176573 -0.00635951 -0.00084952 
H -2.38329961 -1.69001459 -0.22550026 
H -1.36280278 1.87328508 -0.78451934 
H 0.09132286 1.92327186 1.17568151 
H 1.45100867 1.76040396 -0.03250391 
H 2.33672167 0.30138041 1.16049194 
H 1.06838931 -2.26015496 0.72691527 
H 2.27686595 -1.48140481 -0.29711950 
H -0.12856350 -2.16515870 -1.29639540 
H 1.22964890 0.13480100 4.30039639 
H 0.08015654 1.35364419 3.74460343 
H 1.76584135 1.41436893 3.20417429 
H -0.45914033 -2.03983515 2.29433589 
H -1.32009848 -0.70346866 1.55240990 
H -1.19727270 -0.81088574 3.34426822 
O 0.26987248 0.26012705 -2.77609163 
O 0.17169746 1.45077658 -2.03882890 
O 1.03171147 -0.65757864 -2.05948098 
Vibrational frequencies (in cm-1) 
-539.6  39.5  81.8  99.1 103.4 128.6 151.7 179.9 205.0 269.3 296.6 317.3 329.7 390.8 
413.9 421.3 469.2 494.6 522.4 539.8 543.6 678.7 734.0 811.3 835.0 874.2 908.5 930.1 
965.3 975.1 986.1 1001.3 1026.7 1032.8 1043.1 1052.3 1057.7 1098.2 1111.0 1140.7 1165.7 
1180.8 1188.2 1201.3 1208.1 1235.3 1247.2 1249.5 1255.9 1262.1 1266.2 1273.4 1289.7 
1290.6 1300.6 1318.1 1328.7 1355.6 1380.5 1386.1 1391.3 1424.6 1428.8 1453.3 1631.8 
2561.9 2653.3 2655.1 2656.3 2666.5 2671.3 2677.3 2679.2 2688.0 2697.6 2719.0 2732.1 
2735.1 2759.8 2770.6 2772.7  
 
 
name= TS405 
energy (in kcal/mol)= 75.835774 
ZPE (in kcal/mol)= 140.682 
G (in kcal/mol)= 114.596 
633 
 
Geometry 
C -0.42115382 -0.46195314 -3.05620030 
C 0.31537339 -0.22857419 -1.77148893 
C -0.23960063 0.89905956 -0.93049614 
C 0.73273042 1.13817502 0.28515144 
C 0.76890590 -0.10164446 1.07414195 
C 1.43074778 -1.26840079 0.38413586 
C 1.07363465 -1.33315892 -1.09297515 
C -0.11146042 -0.29387002 2.18953504 
C -1.00955641 0.79304872 2.65660446 
C -0.34871828 -1.62725089 2.80041726 
H -0.45832515 0.48936874 -3.62583653 
H -1.44971496 -0.79515611 -2.89027369 
H 0.08563831 -1.19119196 -3.69991469 
H -1.26831969 0.67551073 -0.59291893 
H 0.40981101 2.04767044 0.81580447 
H 1.70857039 1.42046196 -0.19677824 
H 1.34050932 0.11555392 2.30882951 
H 1.18689642 -2.23751874 0.85941092 
H 2.54138695 -1.16545582 0.44584110 
H 1.08563099 -2.33948363 -1.51349090 
H -1.93192201 0.81281026 2.04046227 
H -0.58061402 1.80487521 2.56828062 
H -1.33211030 0.67349481 3.70047887 
H 0.50315002 -2.31866376 2.73521047 
H -1.19457062 -2.13137107 2.29199086 
H -0.62329873 -1.56773302 3.86488397 
O 0.76391081 2.59731958 -2.04515547 
O -0.36206447 2.13303552 -1.61121648 
O 1.73736326 -0.34453785 -1.87882960 
Vibrational frequencies (in cm-1) 
-1374.5  34.4  61.3  66.6  79.5 103.1 119.4 135.9 167.7 200.7 259.3 273.4 296.5 352.9 
386.6 411.3 429.3 453.0 488.3 500.0 564.3 683.6 720.2 799.6 827.1 860.2 890.2 928.6 
945.3 962.7 975.0 991.1 1000.9 1014.7 1025.4 1037.8 1065.9 1078.0 1096.1 1100.7 1103.4 
1154.3 1183.2 1206.5 1224.4 1238.2 1242.0 1253.0 1259.1 1260.7 1270.4 1275.3 1281.3 
1284.4 1292.9 1297.9 1315.1 1336.2 1353.9 1378.5 1387.8 1389.1 1395.3 1520.1 1555.2 
2150.7 2618.5 2634.5 2644.7 2649.0 2652.3 2656.9 2661.9 2686.2 2704.7 2727.6 2731.1 
2733.1 2765.2 2769.3 2777.8  
 
 
name= TS406 
energy (in kcal/mol)= 75.337881 
ZPE (in kcal/mol)= 141.431 
G (in kcal/mol)= 118.139 
Geometry 
C -1.81351591 0.07771134 -1.66361975 
C -0.36928899 -0.08062422 -1.22018670 
C 0.35869206 1.29166014 -0.91384484 
C 1.08736979 1.33026137 0.36494722 
C 1.07595811 0.17117017 1.22191924 
C 1.27385616 -1.07701569 0.37490651 
C -0.17251881 -1.08974498 -0.08339098 
C -0.46587053 -0.44485446 1.33020166 
C -1.53317440 0.60369998 1.50792501 
C -0.59663253 -1.49618219 2.42195859 
H -1.87559441 0.72799543 -2.54868689 
H -2.45244798 0.50716523 -0.88745331 
H -2.24488210 -0.88937454 -1.95360721 
H -0.30768935 2.15679853 -1.09123155 
H 1.43026556 2.27446642 0.72779192 
H 2.55415314 0.24397496 -0.69054590 
H 1.61040317 0.25816558 2.16854096 
H 1.82034783 -1.95460661 0.64372778 
H 2.38021927 -0.53942796 -0.79037872 
H -0.64281509 -2.05502021 -0.29205089 
634 
 
H -1.40710034 1.46626258 0.84024999 
H -1.51008341 1.01373121 2.52840229 
H -2.53559186 0.18976583 1.34078428 
H -0.41524058 -1.05699147 3.41249786 
H 0.09850378 -2.33394199 2.31104695 
H -1.60972953 -1.92107083 2.43917793 
O 0.87334969 0.54001848 -2.99332124 
O 1.37521804 1.33564386 -1.95101000 
O 0.36497324 -0.61787498 -2.32952942 
Vibrational frequencies (in cm-1) 
-733.2  91.2 118.8 149.4 172.5 181.3 197.9 215.0 270.9 281.2 311.7 334.6 369.8 378.0 
413.1 450.7 480.5 508.5 557.1 584.4 607.5 634.3 688.2 706.8 732.5 763.0 801.0 827.5 
855.8 882.2 951.0 960.7 987.6 1000.6 1007.5 1009.6 1017.6 1020.3 1040.2 1054.7 1079.4 
1082.8 1109.7 1123.3 1143.0 1163.2 1171.8 1189.0 1220.0 1232.1 1248.0 1268.1 1280.5 
1283.2 1286.6 1289.2 1292.2 1296.0 1301.9 1307.7 1325.9 1329.1 1397.9 1405.5 1413.5 
1415.1 2664.0 2669.9 2670.6 2674.2 2675.8 2678.9 2687.4 2735.8 2741.2 2751.9 2777.9 
2780.8 2782.8 2794.8 4576.0  
 
 
name= TS407 
energy (in kcal/mol)= 75.361655 
ZPE (in kcal/mol)= 141.452 
G (in kcal/mol)= 118.386 
Geometry 
C -2.04351510 -0.36757170 -1.14597442 
C -0.54587250 -0.34273155 -0.88900204 
C 0.07970432 1.10812279 -0.85335376 
C 1.04898028 1.37558215 0.32750544 
C 1.09926948 0.17046532 1.19551372 
C 1.43166332 -1.10051108 0.44351513 
C -0.12318516 -1.19167674 0.31156892 
C -0.29404643 -0.40253390 1.73472665 
C -1.41783705 0.59248589 1.91071694 
C -0.07045739 -1.20666797 2.88723110 
H -2.31849875 0.28595519 -1.98550440 
H -2.62314820 -0.06298572 -0.26837420 
H -2.37543928 -1.38141938 -1.41648655 
H -0.69370048 1.89844977 -0.92514680 
H 0.72962718 2.26972148 0.89505642 
H 2.05480011 1.62381952 -0.07287478 
H 1.87941523 0.15564381 2.74482282 
H 1.87350464 -1.90801218 1.03596939 
H 2.00893517 -1.02168257 -0.47914779 
H -0.56479531 -2.18656426 0.33806051 
H -1.53777717 1.28575149 1.07538697 
H -1.24329042 1.20779893 2.80629466 
H -2.37562593 0.07531602 2.05774150 
H 1.50641885 -0.29279696 3.31290513 
H 0.44286581 -2.14279585 2.83908105 
H -0.63099049 -1.06143026 3.78552095 
O 1.16179390 -0.13405386 -2.38111640 
O 0.77143237 1.19987930 -2.09216098 
O 0.01356112 -0.91013805 -2.08720551 
Vibrational frequencies (in cm-1) 
-929.9  89.1 102.2 155.9 176.4 217.4 223.8 255.1 280.4 311.2 326.7 364.2 400.9 412.9 
430.9 452.6 491.1 520.1 542.8 568.3 623.8 635.4 651.2 695.0 715.6 770.1 809.4 839.4 
863.6 909.4 938.6 949.4 974.8 976.3 987.6 1004.4 1005.9 1036.9 1042.1 1051.7 1062.4 
1081.1 1107.8 1119.5 1137.7 1145.7 1173.3 1186.4 1209.6 1232.0 1247.1 1263.1 1271.3 
1277.3 1279.6 1288.7 1291.1 1304.4 1315.9 1328.0 1340.1 1372.2 1394.8 1397.8 1399.5 
1461.7 2659.9 2666.5 2671.7 2673.8 2678.4 2685.7 2687.7 2735.1 2740.6 2743.3 2767.3 
2779.0 2782.6 2789.3 4395.6  
 
 
name= TS408 
energy (in kcal/mol)= 73.035087 
635 
 
ZPE (in kcal/mol)= 143.981 
G (in kcal/mol)= 121.822 
Geometry 
C -2.28614912 -0.17720123 -0.73540012 
C -0.86054035 -0.59781184 -0.81807588 
C 0.13094357 0.62157945 -0.97706006 
C 1.12719931 0.84058137 0.17813455 
C 1.09638687 -0.29021702 1.20544137 
C 1.07727667 -1.63483007 0.41583785 
C -0.46985066 -1.48612835 0.36865355 
C -0.37490623 -0.60089223 1.69126605 
C -1.34660052 0.52408545 1.86995509 
C -0.37783710 -1.47827434 2.94115764 
H -3.00841673 -0.97671617 -0.69221273 
H -2.61415030 0.56958009 -1.43716671 
H -2.05181215 0.81020070 0.52668125 
H -0.41875744 1.55891139 -1.20353173 
H 0.93631813 1.81110199 0.66844632 
H 2.14999012 0.91957606 -0.24874414 
H 1.84160875 -0.18127952 1.99343006 
H 1.42853809 -2.50107285 0.97975775 
H 1.59769749 -1.63678501 -0.54373270 
H -1.05802912 -2.40013354 0.43341223 
H -1.97888344 0.46156648 2.74618588 
H -2.44354272 0.06212258 0.87260002 
H -0.91061657 1.51520863 1.82134763 
H 0.33133318 -2.31090432 2.87143826 
H -1.36714852 -1.91370494 3.11900505 
H -0.10235006 -0.89503782 3.82762510 
O 0.63026649 -1.03919507 -2.45157701 
O 0.83020839 0.35332638 -2.18756034 
O -0.69827990 -1.29335500 -2.06077851 
Vibrational frequencies (in cm-1) 
-2508.8  86.1 184.4 188.6 214.2 226.0 284.7 311.3 340.4 364.3 381.1 434.3 439.6 443.7 
477.9 512.7 573.1 602.6 658.1 703.0 710.9 745.3 796.7 820.8 860.7 867.1 891.1 905.4 
939.8 947.7 981.6 993.8 1006.5 1009.6 1014.7 1027.1 1044.4 1055.8 1069.4 1086.5 1092.0 
1104.1 1109.7 1128.1 1158.8 1168.9 1182.9 1201.3 1214.6 1228.4 1247.2 1256.6 1262.7 
1276.5 1287.0 1298.2 1300.2 1303.2 1320.0 1328.4 1345.8 1369.6 1373.7 1385.1 1408.7 
1445.0 2659.1 2673.8 2680.5 2682.3 2687.8 2690.2 2710.6 2740.1 2748.4 2752.0 2763.0 
2767.2 2781.6 2783.1 3599.1  
 
 
name= TS409 
energy (in kcal/mol)= 75.634792 
ZPE (in kcal/mol)= 141.483 
G (in kcal/mol)= 118.449 
Geometry 
C -1.10675414 -2.04194205 -1.07029104 
C 0.29599211 -1.61540954 -0.68616101 
C 0.70000157 -0.19369192 -1.25660053 
C 1.32487179 0.78391063 -0.23055558 
C 1.42749933 0.08907796 1.08020804 
C 2.09428559 -1.26659986 0.99533921 
C 0.62109433 -1.76182653 0.80282564 
C 0.07223584 -0.51538703 1.69683558 
C -1.21369832 0.17476453 1.30528599 
C 0.21779383 -0.68696848 3.10076230 
H -1.25562354 -1.99051078 -2.15803954 
H -1.88234740 -1.43441924 -0.59320601 
H -1.28916102 -3.08663343 -0.77791258 
H -0.13787939 0.26928002 -1.80891029 
H 0.72393005 1.70942489 -0.15706635 
H 2.32672786 1.10938744 -0.58736866 
H 1.91371476 0.89974116 2.54360996 
H 2.57047304 -1.62943773 1.91036740 
636 
 
H 2.78431310 -1.44941837 0.16567720 
H 0.35907067 -2.72752096 1.23185675 
H -1.32835694 1.11484838 1.86543609 
H -2.08107875 -0.45348009 1.54882161 
H -1.27535259 0.43428234 0.24555939 
H -0.50472969 -0.30228168 3.78800210 
H 1.52671084 0.65660105 3.21506040 
H 0.87955318 -1.41350585 3.52119155 
O 1.51760144 -1.83613186 -2.56476758 
O 1.74516472 -0.48492882 -2.18766781 
O 1.22442921 -2.49449849 -1.34939866 
Vibrational frequencies (in cm-1) 
-893.3  83.0 120.7 163.8 173.8 217.2 223.5 258.9 275.2 308.8 333.9 360.8 387.0 409.3 
422.5 452.7 492.0 519.2 545.5 578.3 618.1 627.2 633.1 701.3 711.3 752.0 812.9 827.5 
872.7 909.5 940.3 950.1 975.7 983.3 988.8 1004.7 1009.9 1041.2 1048.5 1061.6 1071.4 
1084.1 1096.4 1116.1 1131.4 1153.1 1168.1 1191.3 1205.9 1236.1 1247.0 1258.1 1273.9 
1276.9 1285.2 1288.6 1290.9 1304.8 1316.2 1326.4 1346.4 1365.1 1394.2 1396.5 1399.5 
1464.5 2657.2 2668.1 2671.8 2674.4 2677.5 2683.6 2685.3 2735.0 2740.4 2740.9 2763.4 
2779.8 2782.6 2789.4 4435.6  
 
 
name= TS410 
energy (in kcal/mol)= 74.264413 
ZPE (in kcal/mol)= 142.958 
G (in kcal/mol)= 118.468 
Geometry 
C -2.11047927 -0.76577622 -0.78528744 
C -0.72437263 -0.25461954 -0.50122490 
C -0.55496112 1.13428141 -0.61090767 
C 0.47022292 2.01342866 0.09738651 
C 0.53862203 1.29724049 1.40425152 
C 1.34000651 0.21659420 1.41205336 
C 0.17451119 -1.31545938 0.09783787 
C 0.70064116 -1.11922468 1.58603449 
C -0.45605666 -1.17454447 2.58170477 
C 1.71391479 -2.21942752 1.91330089 
H -2.68066601 -0.87943004 0.14692709 
H -2.09319226 -1.74563517 -1.28605523 
H -2.67926818 -0.10049196 -1.45000313 
H -1.43156038 1.71068018 -0.93276515 
H 0.12313219 3.05903026 0.16638608 
H 1.43421530 2.05435192 -0.44248099 
H -0.28565103 1.45067711 2.08891799 
H 1.06858908 -1.43854120 -0.54815369 
H 2.30765515 0.21144100 0.91771592 
H -0.33634346 -2.29804524 0.06785285 
H -1.28935293 -0.53255226 2.27367713 
H -0.13261934 -0.84425945 3.57578338 
H -0.85121506 -2.19149806 2.68114133 
H 2.12620038 -2.07559541 2.91953327 
H 2.55723391 -2.22269924 1.21471325 
H 1.25637758 -3.21392576 1.88288518 
O 0.64324687 0.21624882 -2.59558767 
O 0.13100815 1.34337935 -2.43590298 
O -0.14344641 -0.73573841 -2.44411733 
Vibrational frequencies (in cm-1) 
-621.0  66.0  81.8 122.3 143.7 172.3 175.5 200.0 201.6 226.7 233.1 251.7 308.0 342.0 
374.6 404.9 416.2 452.3 482.4 494.3 565.1 583.3 642.7 662.2 833.1 862.5 897.1 913.6 
934.1 951.7 984.0 993.7 1002.1 1020.2 1024.6 1042.8 1059.0 1077.6 1101.5 1119.1 1124.7 
1163.4 1175.1 1184.0 1228.6 1252.2 1275.7 1286.2 1286.6 1289.1 1292.1 1296.8 1302.3 
1309.3 1311.8 1320.3 1336.4 1359.5 1370.9 1387.5 1407.8 1413.0 1418.8 1572.1 1786.6 
2650.1 2664.4 2669.0 2670.9 2675.1 2677.3 2679.1 2681.9 2718.7 2730.7 2749.3 2752.0 
2772.3 2775.0 2781.4 2783.1  
 
 
637 
 
name= TS411 
energy (in kcal/mol)= 80.713526 
ZPE (in kcal/mol)= 136.561 
G (in kcal/mol)= 107.687 
Geometry 
C -1.85769356 -0.51214889 -1.74831540 
C -0.56479895 0.20839826 -1.51857572 
C -0.45402459 1.50577236 -0.79359442 
C 0.76789633 1.96781761 -0.04343651 
C 1.17107848 1.03920586 1.05597022 
C 0.19073164 -2.71614866 1.04114361 
C -0.84704796 -2.03360327 0.87274901 
C 0.42297874 0.73439264 2.12553307 
C -0.97032449 1.21927874 2.33641822 
C 0.94556389 -0.16312657 3.20025913 
H -2.21776848 -0.98771452 -0.81501519 
H -1.76157633 -1.30983797 -2.50030068 
H -2.63798401 0.17509997 -2.10410670 
H -1.38686546 1.99755532 -0.48797549 
H 0.59068713 2.98510504 0.37494624 
H 1.60978311 2.10640517 -0.76075786 
H 2.17666585 0.63328438 0.94402466 
H 0.94824470 -3.39810050 1.21215272 
H 1.90697195 0.11688076 -2.33702155 
H 0.21966492 -1.28647188 0.57050457 
H -1.69135155 0.52230754 1.87363416 
H -1.14252639 2.21151606 1.90013936 
H -1.23365856 1.28662292 3.40024287 
H 1.93760946 -0.57498503 2.97555439 
H 0.26937391 -1.01387657 3.37662836 
H 1.03535300 0.37914672 4.15330866 
O 1.71653436 -0.19410886 -1.41275869 
O -0.31243386 1.41035012 -2.23065073 
O 0.43251297 -0.76520145 -1.58751508 
Vibrational frequencies (in cm-1) 
-1281.9  31.3  39.8  66.3  73.6  76.0 103.2 112.8 119.6 135.4 139.6 144.7 161.5 185.1 
204.9 242.0 262.5 294.2 326.3 330.1 373.3 408.7 454.8 482.8 491.7 571.3 629.2 793.9 
824.5 844.9 899.7 923.8 978.1 987.1 998.3 1003.0 1021.0 1032.3 1042.3 1063.4 1085.6 
1116.4 1127.4 1161.2 1193.4 1247.5 1257.0 1266.1 1272.2 1273.7 1276.8 1282.5 1286.2 
1290.6 1316.3 1332.6 1355.7 1362.0 1380.9 1388.3 1400.3 1417.4 1590.6 1871.3 1995.1 
2257.7 2636.4 2649.8 2657.9 2665.8 2669.2 2672.0 2676.6 2718.9 2734.6 2750.5 2769.7 
2775.7 2778.6 2840.3 2852.0  
 
 
name= TS412 
energy (in kcal/mol)= 75.670945 
ZPE (in kcal/mol)= 141.605 
G (in kcal/mol)= 117.694 
Geometry 
C -2.00939702 1.00939876 -0.72925985 
C -0.77926520 0.13129904 -0.53420750 
C 0.55074857 0.93863781 -0.69488724 
C 1.58357954 0.82652890 0.38553820 
C 1.25228094 0.10394978 1.71418935 
C 2.12749097 -0.84776972 1.02910753 
C -0.88049220 -0.77347705 0.69108518 
C -0.21934732 -0.22444248 1.96779088 
C -0.94085723 1.03822426 2.46168410 
C -0.29414788 -1.30616377 3.05873326 
H -1.94115784 1.59960975 -1.65394571 
H -2.15258455 1.69908558 0.10960545 
H -2.92055954 0.40034656 -0.81590461 
H 0.33607733 2.00940733 -0.92532028 
H 2.16344237 1.74345470 0.54240896 
H 2.63471074 0.07533109 0.00225766 
638 
 
H 1.69220221 0.59715447 2.60319099 
H -0.42531841 -1.75794319 0.44103560 
H 1.75212064 -1.72542674 0.55702799 
H -1.94426342 -1.00474725 0.89789487 
H -2.01732919 0.86781936 2.56808271 
H -0.79571622 1.87792331 1.77438622 
H -0.56392018 1.35401281 3.44122495 
H 0.15825317 -0.95968234 3.99478580 
H 0.24544261 -2.21299589 2.76007673 
H -1.32931240 -1.58675757 3.27685172 
O 0.58360389 -0.87279438 -2.03585154 
O 1.11168983 0.44279293 -1.91560280 
O -0.77729073 -0.71989422 -1.70359735 
Vibrational frequencies (in cm-1) 
-1351.2  40.9 114.0 141.4 144.9 166.6 201.5 229.6 247.8 259.5 266.0 326.4 348.1 383.1 
421.3 451.9 467.0 482.0 523.6 565.4 657.3 667.4 705.3 788.3 838.6 856.3 887.6 913.0 
916.0 937.3 961.0 981.5 983.0 988.8 1007.9 1019.9 1028.8 1049.3 1087.7 1097.4 1112.1 
1150.6 1173.9 1202.2 1206.5 1220.4 1224.6 1250.9 1274.7 1278.9 1284.8 1285.8 1292.7 
1293.5 1299.9 1306.7 1310.3 1317.4 1330.0 1352.8 1369.7 1387.5 1396.8 1409.6 1414.6 
2133.4 2650.3 2666.4 2673.3 2673.6 2674.1 2676.8 2678.8 2681.7 2712.4 2719.9 2735.7 
2736.0 2778.1 2780.9 2782.4  
 
 
name= TS413 
energy (in kcal/mol)= 76.16367 
ZPE (in kcal/mol)= 141.113 
G (in kcal/mol)= 116.292 
Geometry 
C -1.64328615 -0.42533249 -1.79369633 
C -0.22276646 -0.49701030 -1.26437945 
C 0.47886898 0.90648755 -1.10165400 
C 0.88114461 1.03371847 0.32085273 
C 0.46208605 -0.05252250 1.15012573 
C 1.09131598 -1.34673288 0.80507553 
C -0.12284897 -1.24437605 0.04682486 
C -0.12096153 0.21606052 2.51104657 
C -1.54768328 0.75967910 2.34797950 
C -0.13389153 -1.02444214 3.41053059 
H -1.68730339 0.13658592 -2.73781256 
H -2.31152086 0.06417435 -1.07547069 
H -2.04599272 -1.42577842 -2.00180103 
H -0.12084244 1.76183039 -1.47305210 
H 1.06626966 2.01038435 0.72106616 
H 2.44713622 0.09598276 -0.00535062 
H 0.50906107 1.00265256 3.00632055 
H 1.45476372 -2.15736665 1.38657080 
H 2.40590024 -0.73867660 0.04886835 
H -0.90995068 -1.97476463 0.21245989 
H -2.19958646 0.03050814 1.85481480 
H -1.55526717 1.67241812 1.74018738 
H -1.99419658 1.00263812 3.31767122 
H -0.58410762 -0.79742529 4.38432142 
H 0.88036251 -1.39224184 3.60224881 
H -0.71488948 -1.84096774 2.96893457 
O 1.82132673 -0.53228265 -2.22164275 
O 1.55444522 0.84973140 -2.03988756 
O 0.53989105 -1.14384429 -2.28334253 
Vibrational frequencies (in cm-1) 
-1255.7  28.9  74.8 101.6 148.5 155.7 167.9 195.9 211.3 250.4 266.3 278.7 326.5 356.8 
398.7 421.0 468.9 514.9 527.4 553.1 593.4 657.2 674.8 711.6 763.7 846.1 853.3 889.1 
896.0 936.1 944.6 961.5 975.1 981.1 984.5 1001.8 1010.3 1012.0 1053.7 1073.4 1104.4 
1139.0 1169.9 1174.0 1190.5 1196.5 1233.4 1241.2 1254.5 1261.1 1266.4 1282.8 1284.2 
1287.6 1292.9 1295.1 1298.1 1305.5 1307.8 1314.3 1317.6 1391.3 1397.3 1400.8 1472.0 
1496.5 2669.9 2670.9 2675.4 2676.9 2677.4 2680.0 2689.1 2702.1 2744.2 2769.7 2779.7 
2780.8 2782.3 2784.7 3985.9  
639 
 
 
 
name= TS414 
energy (in kcal/mol)= 77.864687 
ZPE (in kcal/mol)= 139.514 
G (in kcal/mol)= 111.903 
Geometry 
C -2.77930217 -0.05100761 -0.24968308 
C -1.43499541 0.01532730 -0.27546959 
C -0.75917534 1.36387977 -0.20002071 
C 0.53315120 1.39743984 0.63699902 
C 0.68356978 0.17401699 1.48583608 
C 1.13817673 -1.00838757 0.71196399 
C -0.67081159 -1.14510119 -0.54379052 
C 0.41969975 0.14362780 2.80287449 
C -0.09516509 1.33248235 3.54570578 
C 0.61162744 -1.08443787 3.63124982 
H -0.36129436 -0.48959581 -2.56420674 
H -3.41965759 0.81453636 -0.22292904 
H -3.33077177 -0.97550426 -0.28528450 
H -1.47868864 2.13454824 0.18410613 
H 0.55776129 2.32272492 1.24661702 
H 1.41203221 1.50268362 -0.03609079 
H 2.22058895 -0.97816307 0.50403591 
H 0.91421603 -1.97311879 1.17562933 
H 0.81622161 -0.97000228 -0.46779408 
H -0.92294492 -2.11782899 -0.19502224 
H -0.57887002 1.05650609 4.49276210 
H -0.84494293 1.89026834 2.96663370 
H 0.72156773 2.02810034 3.79026510 
H 0.75980858 -0.84960813 4.69471399 
H 1.48598141 -1.67098073 3.31933175 
H -0.27008547 -1.73967267 3.56575259 
O 0.45530103 1.16503147 -2.18113954 
O -0.52704930 1.89176348 -1.49961775 
O -0.16252172 0.33188166 -3.10261190 
Vibrational frequencies (in cm-1) 
-772.5   7.2  52.0  59.6  71.9  81.3 100.3 109.4 181.8 199.9 243.2 281.8 323.9 355.6 
365.0 401.0 409.7 466.6 475.3 489.5 512.2 524.1 562.2 575.0 653.6 696.8 819.2 821.1 
854.2 878.8 966.9 975.4 982.6 988.6 998.9 1018.1 1026.9 1036.9 1058.7 1063.7 1100.2 
1109.1 1127.3 1164.3 1225.0 1234.6 1256.5 1268.8 1274.7 1276.6 1280.2 1288.1 1291.6 
1317.9 1326.8 1339.4 1352.6 1368.9 1371.0 1392.3 1395.3 1402.8 1457.5 1779.6 1872.0 
1950.4 2647.9 2658.0 2667.8 2669.3 2670.3 2672.8 2674.5 2721.8 2727.7 2738.3 2739.4 
2749.3 2776.8 2778.3 2787.1  
 
 
name= TS415 
energy (in kcal/mol)= 75.367943 
ZPE (in kcal/mol)= 142.158 
G (in kcal/mol)= 118.219 
Geometry 
C -1.62944790 -0.54563796 -1.89275561 
C -0.60278418 -1.47064554 -1.24698146 
C 0.71186531 -1.52345031 -2.09507342 
C 1.97491477 -1.96904084 -1.34676652 
C 2.09580636 -1.52977461 0.10723198 
C 0.78441733 -1.56179392 0.88905774 
C -0.46625560 -1.28283090 0.19523432 
C 2.15611106 -0.11073144 0.45428712 
C 1.53728000 0.94291465 -0.36060447 
C 2.93007875 0.31017631 1.64971354 
H -1.35483093 0.50718850 -1.78360384 
H -2.61626906 -0.68356690 -1.43116475 
H -1.74354936 -0.76423102 -2.96314725 
H 0.87110347 -0.58383313 -2.65819294 
640 
 
H 2.86879009 -1.62505884 -1.90455425 
H 2.01439331 -3.08244437 -1.38649091 
H 2.88647740 -2.14890758 0.59484081 
H 0.07687305 -2.64371378 0.68624426 
H 0.83745699 -1.45556403 1.96929409 
H -1.27308704 -0.82048251 0.73115709 
H 1.85071769 0.90917270 -1.41417359 
H 1.72947891 1.95662322 0.01199425 
H 0.42425174 0.80677950 -0.36230071 
H 3.27546547 -0.52906096 2.26723445 
H 2.34269435 0.97285346 2.30417687 
H 3.82787588 0.87593654 1.34949803 
O -0.80285136 -3.13960765 -2.75268259 
O 0.47294693 -2.52712342 -3.07544938 
O -1.03970344 -2.84866126 -1.41194677 
Vibrational frequencies (in cm-1) 
-1536.3  70.4 100.9 125.9 138.7 157.7 175.4 221.8 236.2 259.4 283.8 305.3 334.7 360.2 
409.7 426.9 459.4 464.6 492.6 568.5 635.9 694.4 723.2 770.2 810.1 867.3 869.7 895.1 
940.7 950.2 976.6 983.9 989.1 1013.2 1027.7 1031.8 1051.2 1086.1 1092.7 1114.1 1129.6 
1157.2 1169.9 1199.1 1212.2 1240.3 1258.4 1264.1 1269.4 1281.8 1282.9 1287.7 1291.3 
1293.7 1298.2 1305.0 1333.4 1360.8 1368.7 1383.4 1386.9 1403.3 1421.9 1441.8 1503.9 
2213.5 2576.7 2651.8 2660.5 2670.0 2672.1 2673.1 2682.0 2688.9 2708.8 2736.1 2746.5 
2759.5 2774.0 2781.1 2785.7  
 
 
name= TS416 
energy (in kcal/mol)= 81.932354 
ZPE (in kcal/mol)= 135.835 
G (in kcal/mol)= 104.608 
Geometry 
C -2.82705647 0.51562954 -0.79251837 
C -1.46926269 0.27336726 -0.22953455 
C -0.36702277 0.89972152 -0.97280437 
C 1.52729655 1.37741325 0.85930197 
C 0.72271214 0.82855026 1.98167099 
C 0.06247337 -0.54355992 1.57213460 
C -1.26970227 -0.37960080 0.92808658 
C -0.25119258 1.74723687 2.55215143 
C -0.31686672 3.14610881 2.12679809 
C -1.19709670 1.27956065 3.57567298 
H -2.85136804 0.24298748 -1.86274923 
H -3.10050491 1.57842306 -0.73129363 
H -3.61151135 -0.06012079 -0.28779466 
H 0.63945391 1.46584658 -0.16708764 
H 1.91186883 2.37669855 0.94760976 
H 2.26151123 0.71559483 0.42582794 
H 1.45653297 0.57874864 2.82031862 
H -0.00818945 -1.19329052 2.46336598 
H 0.76502596 -1.05498142 0.87715880 
H -2.10128132 -0.82472708 1.46741858 
H -1.13141657 3.72357240 2.58257766 
H -0.44061151 3.20889573 1.02040336 
H 0.62873596 3.68633468 2.32598105 
H -1.51372427 2.06308007 4.27877242 
H -0.82882641 0.42953132 4.16843966 
H -2.12302355 0.91457466 3.07234533 
O 1.07043298 -1.17329009 -3.40517720 
O -0.16804974 0.80152024 -2.14804596 
O 0.17550481 -1.71943400 -2.97302627 
Vibrational frequencies (in cm-1) 
-1489.7  12.1  18.8  24.9  27.4  50.0  75.4  81.1 109.2 115.1 135.1 156.4 172.0 201.5 
251.6 271.4 300.1 319.7 359.6 388.0 419.9 467.5 509.7 525.1 608.3 652.6 672.3 809.4 
849.9 890.8 914.2 936.9 959.8 994.3 1009.8 1021.7 1036.0 1060.0 1080.0 1100.0 1128.7 
1140.1 1154.8 1165.7 1211.7 1231.6 1234.7 1251.3 1253.4 1258.8 1273.3 1282.1 1286.0 
1326.5 1330.4 1348.6 1372.5 1375.2 1387.9 1397.2 1399.2 1409.3 1470.2 1598.0 1821.9 
641 
 
1866.2 2612.8 2618.2 2621.0 2654.9 2660.6 2662.2 2669.7 2677.8 2713.1 2734.9 2755.3 
2757.4 2763.0 2776.1 2777.9  
 
 
name= TS417 
energy (in kcal/mol)= 76.589133 
ZPE (in kcal/mol)= 141.482 
G (in kcal/mol)= 118.054 
Geometry 
C -2.35769655 -0.37484925 -0.64313478 
C -0.83499284 -0.34688112 -0.58850054 
C -0.21924981 1.10331579 -0.55581579 
C 0.87370836 1.27328330 0.42561767 
C 1.15053023 0.22302190 1.37674476 
C 1.23449294 -1.10043610 0.63131893 
C -0.26981341 -1.22967697 0.53364209 
C -0.26075763 -0.46479265 1.91995377 
C -1.32498288 0.53680900 2.29021636 
C -0.03339327 -1.41102489 3.09077338 
H -2.73336118 0.31849980 -1.40905479 
H -2.81694565 -0.11028814 0.31290360 
H -2.72052716 -1.37435690 -0.91953569 
H -0.99783324 1.89670035 -0.47658520 
H 1.25400410 2.26218510 0.57992672 
H 2.11077114 0.26032501 -0.80495768 
H 1.89252158 0.44532477 2.14441970 
H 1.89156298 -1.91368211 0.83891813 
H 2.07092195 -0.54439244 -0.77925049 
H -0.70017349 -2.23498689 0.52575262 
H -1.53142368 1.27279925 1.50481467 
H -1.01327629 1.12089793 3.16931992 
H -2.27263301 0.04193139 2.54044735 
H 0.29822952 -0.86076879 3.98133360 
H 0.71943905 -2.18079613 2.89356707 
H -0.96101894 -1.93390925 3.35975146 
O 0.56215012 -0.00025433 -2.37085534 
O 0.20055768 1.27847854 -1.92014006 
O -0.43674701 -0.88364517 -1.85296291 
Vibrational frequencies (in cm-1) 
-779.2  91.9 102.2 125.0 161.1 175.6 201.6 219.7 265.4 278.4 330.7 336.7 372.0 381.8 
422.0 459.2 479.0 513.5 533.4 581.8 619.6 662.8 692.7 703.0 754.1 764.0 812.9 838.3 
867.7 892.8 951.4 960.5 980.6 998.6 1007.5 1011.0 1015.8 1020.3 1035.2 1038.6 1055.4 
1084.1 1116.3 1131.1 1150.8 1159.8 1177.4 1197.8 1225.8 1237.0 1249.7 1257.2 1280.2 
1283.0 1284.6 1286.8 1291.6 1295.9 1300.4 1303.6 1308.9 1331.1 1398.1 1405.5 1408.3 
1415.7 2664.9 2669.4 2670.7 2672.7 2674.1 2675.8 2678.6 2741.6 2744.2 2751.7 2778.5 
2781.0 2782.3 2786.1 4602.6  
 
 
name= TS418 
energy (in kcal/mol)= 76.595259 
ZPE (in kcal/mol)= 141.486 
G (in kcal/mol)= 117.904 
Geometry 
C -2.26973592 -0.16188173 -0.77975267 
C -0.75093810 -0.05996995 -0.69958998 
C -0.22767095 1.38928657 -0.36561916 
C 0.81968716 1.43512808 0.67874860 
C 1.18672045 0.23530202 1.37852455 
C 1.35992137 -0.89724992 0.38922667 
C -0.12392974 -1.11702481 0.22157766 
C -0.18231464 -0.67745753 1.73595299 
C -1.32538042 0.13683826 2.28185106 
C 0.12586801 -1.82296198 2.68707205 
H -2.65502628 0.50313815 -1.56840258 
H -2.76101745 0.11191176 0.15719197 
642 
 
H -2.58804311 -1.17898284 -1.04082563 
H -1.05857010 2.10402541 -0.16341542 
H 1.10764941 2.39596879 1.05317024 
H 2.17752506 0.82324092 -0.70456075 
H 1.89853580 0.33772923 2.19804384 
H 2.08747246 -1.67525761 0.41644114 
H 2.20392557 0.04531761 -0.88169218 
H -0.46766809 -2.12806417 -0.01600416 
H -1.50901302 1.06478794 1.72717071 
H -1.12613471 0.44536209 3.31873016 
H -2.25782791 -0.44387262 2.28506370 
H 0.44798053 -1.44464197 3.66659828 
H 0.91470852 -2.49233905 2.32927887 
H -0.76530984 -2.44241816 2.85655278 
O 0.64276304 0.70409012 -2.34304026 
O 0.21394597 1.85100490 -1.65402437 
O -0.32605001 -0.30175126 -2.04385159 
Vibrational frequencies (in cm-1) 
-688.4  75.8 102.3 124.5 164.9 177.4 197.3 208.0 262.5 272.4 329.7 335.8 364.4 381.5 
417.9 452.8 470.2 504.6 528.6 556.9 613.6 660.9 675.3 699.5 740.5 761.0 807.5 837.3 
864.0 885.1 945.9 961.9 979.4 995.6 1006.7 1009.9 1011.8 1020.7 1033.5 1040.6 1052.9 
1082.3 1117.8 1132.1 1150.5 1159.3 1177.8 1200.3 1226.2 1239.2 1250.1 1260.8 1279.6 
1284.0 1285.0 1286.9 1290.4 1295.7 1300.9 1302.6 1308.6 1337.3 1397.9 1406.2 1414.5 
1419.9 2665.1 2668.6 2670.1 2672.8 2673.6 2675.1 2678.7 2742.1 2744.7 2751.5 2778.0 
2780.7 2781.8 2787.1 4765.7  
 
 
name= TS419 
energy (in kcal/mol)= 76.559372 
ZPE (in kcal/mol)= 141.532 
G (in kcal/mol)= 118.066 
Geometry 
C -1.72388624 -1.13774968 -1.23306242 
C -0.26709854 -0.80448606 -0.93430963 
C 0.03817323 0.73991678 -0.85466892 
C 0.87903014 1.13619154 0.29809303 
C 1.20557769 0.16357766 1.31067186 
C 1.67469010 -1.11252535 0.63644493 
C 0.27020843 -1.55204860 0.29375714 
C -0.11086232 -0.80678292 1.63570573 
C -1.40282348 -0.04591963 1.79052634 
C 0.10335255 -1.68716438 2.85814176 
H -2.08110489 -0.57234758 -2.10581790 
H -2.38630404 -0.91960686 -0.39162605 
H -1.83976772 -2.20209788 -1.47917991 
H -0.88321410 1.35994528 -0.94444008 
H 1.01427707 2.18204810 0.48045229 
H 2.50918104 0.46018363 -0.65958160 
H 1.74478153 0.52886206 2.18518857 
H 2.44896289 -1.76773715 0.96060343 
H 2.63094974 -0.33255570 -0.64181214 
H 0.06406084 -2.62532715 0.24799345 
H -2.26603039 -0.72426468 1.80848879 
H -1.57578315 0.69508004 1.00137206 
H -1.40888579 0.51899325 2.73469983 
H 0.21682920 -1.08008895 3.76594207 
H 0.98897634 -2.32687003 2.78838937 
H -0.75697570 -2.35123010 3.01802135 
O 1.32641204 -0.20223359 -2.46022084 
O 0.65677888 0.98785066 -2.12838653 
O 0.42879345 -1.25341191 -2.10077762 
Vibrational frequencies (in cm-1) 
-732.8  89.5  98.3 126.9 164.7 176.2 200.3 213.0 263.8 276.8 331.5 336.2 372.3 381.4 
422.7 459.2 477.4 511.2 530.7 573.0 618.3 663.0 686.1 703.2 751.8 762.0 809.8 837.9 
865.6 885.6 947.4 962.4 980.1 998.3 1007.9 1010.5 1015.5 1021.0 1034.0 1040.8 1054.5 
643 
 
1083.3 1117.1 1130.8 1150.9 1160.1 1178.2 1198.8 1226.0 1238.5 1250.3 1258.2 1279.8 
1282.9 1284.8 1286.0 1291.1 1295.6 1300.7 1302.6 1307.7 1333.9 1398.0 1405.6 1409.6 
1415.2 2665.2 2669.4 2670.4 2673.2 2674.3 2675.4 2678.3 2742.1 2746.2 2752.2 2778.4 
2780.9 2782.3 2786.9 4680.9  
 
 
name= TS420 
energy (in kcal/mol)= 77.815359 
ZPE (in kcal/mol)= 140.282 
G (in kcal/mol)= 113.744 
Geometry 
C -2.08241369 -0.61103700 -0.56741276 
C -0.75014754 -0.74908447 0.02773477 
C -0.08914385 2.33833822 -1.32993478 
C 0.79272328 2.60657149 -0.36636393 
C 1.09402172 -0.59030330 1.45996924 
C 1.60191645 -1.26424717 0.24374520 
C 0.37369939 -1.37923720 -0.70282816 
C -0.34206695 -0.35075168 1.33496689 
C -0.97738100 0.83335574 2.01562158 
C -0.53929715 -1.70946584 2.33284838 
H -2.69072014 0.15533420 -0.06965957 
H -2.64684792 -1.55600562 -0.53081811 
H -2.00972341 -0.32144950 -1.63098510 
H -0.97217880 2.92437778 -1.58615284 
H 0.72341220 3.46227850 0.27915884 
H 1.64005743 1.98249469 -0.14252941 
H 1.70809192 -0.28195358 2.27227991 
H 2.06258536 -2.24638785 0.44413802 
H 2.40230326 -0.65542619 -0.23161387 
H 0.16940835 -2.42344888 -1.03643981 
H -2.06772966 0.73385688 2.07954821 
H -0.76955773 1.74624723 1.42991740 
H -0.58880690 0.99874262 3.02594391 
H -0.16296071 -1.53192273 3.33664306 
H -0.13010680 -2.62286157 1.90216066 
H -1.63174624 -1.78878354 2.35092961 
O 1.08780391 0.46494646 -1.95902279 
O -0.05351276 1.31396382 -2.21338361 
O 0.64003462 -0.81903249 -1.99352353 
Vibrational frequencies (in cm-1) 
-482.7  34.2  51.9  57.9  83.5 100.9 138.0 149.8 163.8 187.2 204.8 226.9 260.5 277.6 
293.4 339.0 399.3 473.0 489.3 536.5 596.2 600.9 612.5 647.2 675.2 753.4 804.6 814.7 
922.7 932.2 942.2 960.9 983.8 990.6 1012.0 1023.6 1030.8 1041.2 1045.1 1071.1 1072.5 
1117.8 1152.6 1159.6 1204.7 1209.5 1246.4 1265.3 1277.7 1281.2 1284.3 1288.1 1288.8 
1292.3 1296.3 1302.6 1324.5 1358.7 1377.2 1379.7 1382.4 1394.3 1434.0 1557.9 1843.9 
2647.4 2650.8 2659.0 2660.4 2673.8 2677.9 2679.2 2681.5 2716.2 2734.5 2741.2 2758.2 
2770.1 2776.8 2779.0 2802.1  
 
 
name= TS421 
energy (in kcal/mol)= 77.792283 
ZPE (in kcal/mol)= 140.336 
G (in kcal/mol)= 115.698 
Geometry 
C -2.47965366 0.41489358 -0.85151109 
C -0.99538224 0.06585668 -0.94730688 
C -0.09953571 1.32295625 -0.67926413 
C 1.10838835 1.13216642 0.24245343 
C 0.93915171 0.16333801 1.33135863 
C 0.68765043 -1.80117165 -0.24607766 
C -0.68142655 -1.17849280 -0.15632745 
C 0.27683456 -1.09919403 1.04390885 
C -0.42061792 1.20745802 2.64295304 
C -0.02052384 -1.95803518 2.24636098 
644 
 
H -2.71928742 1.30892061 -1.44406115 
H -2.78558414 0.59349054 0.18422864 
H -3.10348459 -0.39763139 -1.24989841 
H -0.70867725 2.19526411 -0.36122788 
H 1.44271346 2.11983371 0.62530459 
H 1.98374375 0.78569574 -0.36917409 
H 0.76073745 0.67339994 2.59151183 
H 0.78801323 -2.88338979 -0.25032028 
H 1.43918493 -1.35797204 -0.89607978 
H -1.53960131 -1.85560062 -0.07866500 
H -0.24921731 2.26742299 2.54930367 
H -0.63329579 0.91401540 3.66095863 
H -1.21155875 0.87867316 1.98734194 
H -0.79029294 -1.50689626 2.88456544 
H 0.88367665 -2.09104488 2.85856276 
H -0.37445266 -2.95842284 1.96948814 
O 0.44112387 0.43930074 -2.66592782 
O 0.35854471 1.68093162 -1.98389338 
O -0.77510487 -0.21098062 -2.34432609 
Vibrational frequencies (in cm-1) 
-1227.0  43.1  81.3 108.5 120.6 136.9 163.8 184.3 226.4 248.9 280.5 293.5 322.2 357.5 
381.0 422.3 459.7 468.3 523.0 577.7 610.5 644.8 705.6 722.2 776.2 804.2 850.7 866.3 
879.7 944.2 954.8 968.4 979.8 1004.0 1014.8 1048.1 1054.3 1070.7 1080.8 1108.3 1127.1 
1142.8 1154.8 1173.8 1177.9 1186.0 1241.1 1253.8 1263.9 1273.6 1283.0 1286.1 1287.4 
1291.3 1292.0 1296.8 1303.9 1307.5 1345.3 1357.7 1377.5 1382.8 1398.5 1439.5 1474.6 
1852.1 2637.8 2666.8 2674.3 2676.0 2678.0 2685.7 2685.9 2695.6 2706.9 2733.0 2751.2 
2775.0 2779.0 2779.9 2782.6  
 
 
name= TS422 
energy (in kcal/mol)= 79.50215 
ZPE (in kcal/mol)= 138.714 
G (in kcal/mol)= 109.999 
Geometry 
C -2.49464747 -0.46961464 -0.44494602 
C -1.28880609 -0.26386507 0.03714672 
C -0.37247419 0.74933552 -0.59883683 
C 0.99106770 0.17296324 -1.00242013 
C 0.90058039 -1.21671057 -1.54644962 
C 1.77779261 -2.17248645 -1.24055541 
C -0.70586821 -0.94517175 1.19731828 
C -0.83860132 -0.53142229 2.46395858 
C -1.60327091 0.68792241 2.85683388 
C -0.20839831 -1.27388370 3.59627278 
H -2.63163315 0.12164644 -2.60898513 
H -3.07589048 -1.50414797 0.42946234 
H -3.55033997 -1.18580397 -0.24431975 
H -0.23623380 1.61171847 0.10897098 
H 1.67322979 0.21227427 -0.12788019 
H 1.45060137 0.83373801 -1.77175721 
H 0.05949058 -1.39211106 -2.22280705 
H 2.61312354 -2.03593513 -0.57462593 
H 1.72553136 -3.17153946 -1.64148377 
H -0.11527887 -1.82714583 0.93948199 
H -2.10410296 1.16735068 2.00300043 
H -0.93823612 1.44335181 3.30104850 
H -2.37579287 0.45933340 3.60314175 
H 0.49618089 -0.63278267 4.14649524 
H 0.35408846 -2.15746478 3.26549777 
H -0.96195609 -1.62050585 4.31728443 
O -0.88148410 0.81198275 -2.89510484 
O -1.01086648 1.43544675 -1.67084152 
O -1.79795434 -0.24858133 -3.00778365 
Vibrational frequencies (in cm-1) 
645 
 
-1570.7  25.3  30.6  40.7  53.5  87.2  94.0 101.9 107.2 130.8 159.8 188.6 229.0 259.6 
314.7 330.6 387.1 406.6 426.6 443.3 464.5 483.0 496.9 534.0 540.5 591.3 650.3 767.3 
840.9 873.6 896.6 920.3 942.3 957.0 961.0 995.7 1006.2 1007.8 1015.7 1067.3 1080.4 
1112.4 1117.4 1123.8 1177.6 1203.8 1258.4 1270.1 1272.1 1279.4 1283.1 1283.7 1289.2 
1300.2 1319.6 1339.3 1363.0 1368.8 1382.9 1393.7 1400.7 1408.1 1575.7 1847.0 1872.4 
1925.3 2656.9 2666.4 2667.1 2669.9 2673.2 2674.9 2716.6 2731.9 2743.0 2750.4 2777.4 
2780.4 2790.5 2793.0 3862.8  
 
 
name= TS423 
energy (in kcal/mol)= 76.920021 
ZPE (in kcal/mol)= 141.299 
G (in kcal/mol)= 118.103 
Geometry 
C -2.12479422 -0.38298106 -1.02874240 
C -0.62373133 -0.26835911 -0.83800335 
C -0.07243417 1.22068712 -0.78047309 
C 0.92352931 1.49996922 0.36659766 
C 1.15872766 0.29580863 1.27729089 
C 1.42907646 -0.96819108 0.40358940 
C -0.08259026 -1.00586907 0.33963073 
C -0.25686360 -0.34733405 1.78832430 
C -1.40291895 0.60559984 2.03872988 
C -0.13689012 -1.35379118 2.78541392 
H -2.47274949 0.22680313 -1.87309241 
H -2.67853828 -0.08418111 -0.13208175 
H -2.40622332 -1.42435430 -1.24739971 
H -0.89058884 1.96643889 -0.80765245 
H 0.57636408 2.36202575 0.96660478 
H 1.89191115 1.81833519 -0.07704699 
H 1.84096187 0.47986080 2.10601321 
H 1.90424583 -1.79473579 0.94140879 
H 1.98523659 -0.82174333 -0.52413323 
H -0.68267261 -2.59018625 0.81424877 
H -1.56295299 1.33377932 1.24053220 
H -1.22816683 1.17628275 2.96191338 
H -2.34524423 0.05562137 2.17370723 
H -0.85187501 -1.44565331 3.57504465 
H 0.77519315 -1.88563965 2.95406607 
H -0.72109313 -2.71764073 1.61233096 
O 1.01983456 0.07134754 -2.37308785 
O 0.56735490 1.37569224 -2.04094962 
O -0.07753093 -0.77179171 -2.06935936 
Vibrational frequencies (in cm-1) 
-868.0  86.5  99.5 149.5 175.3 212.6 213.7 249.9 278.6 299.3 322.1 352.6 387.5 409.7 
431.6 443.6 464.9 514.6 535.7 564.4 606.3 624.9 661.2 687.9 710.7 730.9 806.7 842.3 
862.5 903.9 931.5 937.7 977.9 980.5 991.5 1001.4 1006.8 1029.8 1043.9 1061.2 1075.8 
1080.2 1103.2 1112.4 1128.0 1146.8 1177.0 1182.7 1215.0 1217.6 1239.5 1267.1 1272.8 
1278.6 1282.9 1287.5 1291.3 1302.2 1314.5 1331.0 1366.5 1371.5 1395.6 1398.9 1399.7 
1463.2 2654.5 2668.6 2672.7 2675.5 2677.7 2686.9 2688.1 2733.3 2736.2 2740.1 2767.7 
2779.1 2782.7 2786.3 4497.9  
 
 
name= TS424 
energy (in kcal/mol)= 76.229584 
ZPE (in kcal/mol)= 142.007 
G (in kcal/mol)= 117.631 
Geometry 
C -1.69055694 -1.18132953 -1.11301549 
C -0.40410287 -0.46186434 -0.70492377 
C -0.68249769 1.04148315 -0.39697111 
C 0.36469339 1.75521649 0.45901686 
C 0.98432487 0.93546101 1.58569253 
C 1.26017518 -0.52303424 1.22475402 
C 0.37547414 -1.20166919 0.29188813 
646 
 
C 0.15175054 0.42454180 2.67302502 
C 0.74078937 0.27614745 4.02772048 
C -1.26955052 0.09342645 2.50793912 
H -2.23287195 -0.61225620 -1.87968372 
H -2.35479815 -1.34198150 -0.26011651 
H -1.46088242 -2.16219102 -1.55006192 
H -1.71443185 1.21374146 -0.03450697 
H -0.07685237 2.67859217 0.88529756 
H 1.17937728 2.10272490 -0.21704866 
H 1.90764722 1.45873545 1.93175328 
H 1.86840386 -1.10281961 1.91418455 
H 1.81373702 -0.69654950 0.05020927 
H 0.20619443 -2.25664848 0.39401040 
H 0.55876777 -0.72672942 4.44426105 
H 0.28740221 0.99727059 4.72792348 
H 1.82493841 0.44488549 4.05560069 
H -1.86221337 0.93131263 2.11394992 
H -1.75019536 -0.24667111 3.43371940 
H -1.37402424 -0.74159140 1.76664731 
O 0.40602088 0.96342276 -2.35971063 
O -0.67465507 1.60708332 -1.70480673 
O 0.40940423 -0.39012951 -1.90634798 
Vibrational frequencies (in cm-1) 
-1548.6  51.8  94.3 105.9 126.6 142.4 162.3 189.7 238.7 252.6 289.0 295.5 338.2 357.4 
411.5 423.3 459.8 467.4 480.4 569.3 641.0 688.8 726.6 770.8 816.6 871.3 886.6 906.2 
936.0 961.2 975.4 983.3 989.3 1015.4 1023.0 1030.1 1051.2 1082.5 1085.2 1107.2 1136.3 
1157.3 1163.3 1194.7 1220.5 1237.9 1259.4 1264.0 1270.9 1281.7 1282.8 1289.2 1292.1 
1293.4 1298.9 1306.4 1335.9 1361.3 1369.5 1379.9 1386.8 1403.8 1416.1 1433.0 1503.4 
2218.7 2574.3 2652.6 2661.1 2670.6 2672.8 2673.6 2683.6 2695.8 2709.0 2735.9 2746.2 
2759.2 2774.0 2781.1 2784.5  
 
 
name= TS425 
energy (in kcal/mol)= 78.520218 
ZPE (in kcal/mol)= 139.8 
G (in kcal/mol)= 112.861 
Geometry 
C -2.25866474 -2.30212473 0.57484584 
C -1.17644953 -1.44268169 -0.07811724 
C -1.34828200 0.07928756 0.24244345 
C -0.04282591 0.86838486 0.40337649 
C 0.61998583 0.84937203 1.67201506 
C 1.11286362 -2.18474859 -0.71259770 
C 0.18705322 -1.98249058 0.22274623 
C 0.44564815 0.43780089 2.96172886 
C 1.32592284 1.00815800 4.05091841 
C -0.77572917 -0.25835217 3.50594036 
H -2.16891534 -2.33348682 1.66366135 
H -2.20747938 -3.33665930 0.20601246 
H -3.26094526 -1.92764725 0.32152608 
H -2.05523886 0.27139106 1.07159327 
H -0.26230506 1.94842608 0.17077907 
H 0.66822512 0.58201677 -0.41018060 
H 1.31575958 -0.30798533 2.17578998 
H 2.09229585 -2.59009145 -0.50876184 
H 0.95623007 -1.96373286 -1.76190053 
H 0.35581609 -2.22132821 1.27053451 
H 0.76983137 1.76681431 4.62055950 
H 2.20582411 1.52143658 3.63398982 
H 1.67361146 0.24999510 4.75869443 
H -0.55436688 -0.85001266 4.40214993 
H -1.23849539 -0.92974016 2.77466675 
H -1.53669947 0.48394154 3.79050287 
O -1.45260146 -0.19146197 -1.96894541 
O -2.03383845 0.55427877 -0.91924446 
647 
 
O -1.44702187 -1.53314663 -1.48737175 
Vibrational frequencies (in cm-1) 
-1254.0  24.5  45.7  65.4  79.3  91.5 129.3 142.3 154.1 188.4 205.5 226.7 266.8 287.1 
317.3 337.4 384.2 424.1 450.0 526.2 534.0 548.9 610.7 672.2 720.8 810.6 849.8 876.9 
906.7 946.3 969.6 977.6 984.6 994.7 1009.5 1011.1 1026.4 1056.7 1064.8 1097.8 1108.5 
1123.3 1135.8 1181.7 1196.6 1230.5 1236.7 1252.6 1255.8 1275.0 1275.6 1282.2 1285.1 
1287.1 1289.4 1292.9 1299.9 1340.3 1349.1 1384.4 1388.7 1394.4 1396.2 1750.7 1848.9 
2251.3 2632.9 2666.1 2667.6 2669.3 2672.3 2676.6 2679.9 2692.4 2707.3 2726.3 2756.5 
2776.0 2778.2 2780.1 2781.5  
 
 
name= TS426 
energy (in kcal/mol)= 77.107544 
ZPE (in kcal/mol)= 141.306 
G (in kcal/mol)= 117.176 
Geometry 
C -2.00981079 0.30775696 -1.61216371 
C -0.57843349 0.48752285 -1.16522087 
C -0.25284769 1.90745655 -0.52412391 
C -0.08246241 1.64372700 0.91978580 
C 0.31162225 0.23239363 1.13970513 
C 1.34582352 -0.40890376 0.20642744 
C -0.11093165 -0.54301130 -0.12129651 
C 0.36585092 -0.04014288 2.57716823 
C -0.89193080 0.03691852 3.37582585 
C 1.41940607 -0.94027342 3.12946710 
H -2.29224687 1.06370864 -2.35796952 
H -2.70641693 0.38612708 -0.76922801 
H -2.15967433 -0.67306692 -2.08352396 
H -0.98204149 2.68644605 -0.79464870 
H -0.81093825 2.10509372 1.56279202 
H 1.00672272 2.02635694 2.20457829 
H 1.05546552 1.45008464 2.83725072 
H 1.90450547 -1.27250394 0.54974697 
H 1.98331210 0.22963182 -0.41025392 
H -0.62936262 -1.49040005 -0.09021212 
H -1.60866894 0.77036231 2.97983845 
H -0.70975439 0.29536591 4.42721727 
H -1.40949151 -0.93711205 3.37083683 
H 1.19932602 -1.99436208 2.89393452 
H 1.49952014 -0.86839549 4.22261534 
H 2.41710940 -0.72305623 2.72025172 
O 0.85169333 1.71242988 -2.44613313 
O 1.00418388 2.21720871 -1.14227485 
O 0.29351854 0.39378702 -2.28548271 
Vibrational frequencies (in cm-1) 
-1291.1  86.1  91.3  95.2 135.9 143.3 159.9 199.8 219.8 260.1 273.6 307.1 366.8 379.4 
414.0 434.6 490.2 531.7 564.8 601.1 620.0 666.7 706.9 739.6 785.3 819.5 843.9 862.6 
886.7 933.3 968.9 973.3 979.7 993.1 1005.8 1007.6 1014.6 1018.1 1041.2 1065.9 1101.6 
1119.2 1134.8 1169.9 1176.9 1197.4 1231.6 1245.9 1260.0 1266.6 1276.6 1278.5 1284.4 
1286.9 1287.1 1302.9 1313.6 1329.4 1345.7 1356.4 1386.9 1389.8 1391.1 1398.0 1403.3 
1516.5 2658.5 2661.9 2668.6 2672.3 2672.9 2680.1 2698.3 2704.1 2756.5 2770.0 2774.2 
2775.2 2776.9 2781.7 3655.5  
 
 
name= TS427 
energy (in kcal/mol)= 79.85659 
ZPE (in kcal/mol)= 138.563 
G (in kcal/mol)= 111.043 
Geometry 
C -2.01293662 -1.04241582 -1.73588383 
C -1.01159068 -0.89633925 -0.65220045 
C -0.74036441 0.56060959 -0.27204002 
C 0.78978719 0.56306320 0.30597629 
C 0.97528320 -0.41018913 1.47130211 
648 
 
C 0.65418003 -1.83557700 0.98717779 
C -0.43374940 -1.93395425 -0.03560485 
C 0.08527944 0.14359332 2.54966835 
C 0.38529490 1.43317370 2.95241833 
C -1.11202519 -0.58072032 2.98666783 
H -2.10895287 -2.06197594 -2.11816165 
H -1.72628633 -0.37666246 -2.57949896 
H -3.00303188 -0.68904605 -1.41540854 
H -1.40339190 0.80414430 0.60604517 
H 0.97229688 1.71895452 0.66116867 
H 1.47287197 0.43508721 -0.53778344 
H 2.03991695 -0.39858943 1.82207332 
H 0.42578443 -2.48789705 1.85311416 
H 1.57923429 -2.26518602 0.53431745 
H -0.68747755 -2.95727012 -0.30041190 
H 0.53714339 1.95174175 1.54297282 
H 1.40169321 1.79659814 3.08573401 
H -0.29873620 2.00243636 3.56997135 
H -0.84673000 -1.46172260 3.60151135 
H -1.68024645 -0.99850028 2.12232121 
H -1.81560903 0.02461872 3.57829448 
O 1.14826118 0.15900337 -3.01343394 
O -0.80750482 1.43701035 -1.19900899 
O 0.58361564 1.14255683 -3.09355428 
Vibrational frequencies (in cm-1) 
-1384.6  27.9  40.1  58.4  78.8  88.9 104.2 109.5 119.2 148.4 175.5 199.4 274.6 293.8 
331.9 338.5 402.9 419.1 439.2 493.6 510.4 599.7 614.3 643.0 710.1 757.6 797.2 813.3 
867.5 876.7 930.7 959.8 979.8 999.6 1028.0 1032.3 1039.0 1064.7 1068.6 1104.3 1119.6 
1157.3 1187.2 1205.4 1212.6 1225.0 1239.8 1249.5 1253.5 1256.1 1268.5 1282.8 1302.2 
1308.9 1310.8 1346.3 1361.8 1377.2 1382.8 1393.4 1398.7 1494.6 1581.6 1665.5 1866.6 
1972.8 2263.8 2576.8 2610.3 2646.0 2650.9 2655.2 2680.5 2686.9 2688.0 2709.2 2732.7 
2756.4 2761.8 2771.1 2775.4  
 
 
name= TS428 
energy (in kcal/mol)= 78.584821 
ZPE (in kcal/mol)= 139.849 
G (in kcal/mol)= 115.154 
Geometry 
C -2.66551528 -0.27780714 -0.27155156 
C -1.39522023 -0.10189977 0.11399416 
C -0.51088049 0.87765428 -0.47613970 
C 0.95983344 0.94724029 0.05852862 
C 1.19187024 -0.04144695 1.18081901 
C 0.62202244 -1.40453885 0.66266487 
C -0.76852696 -0.93185258 1.20552892 
C 0.00117117 -0.00354768 2.22528831 
C -0.62641914 1.32965346 2.58251028 
C 0.37421111 -0.73674644 3.50858400 
H -3.12052498 0.30747485 -1.05374022 
H -3.32988554 -1.00099303 0.16046100 
H -1.12653603 -0.86413322 -2.50274144 
H 0.19862654 2.14145887 0.39216364 
H 1.18482824 2.11973584 0.49173661 
H 1.66579553 0.86567095 -0.78953181 
H 2.20018957 -0.04498169 1.59286096 
H 1.03078078 -2.28478426 1.15826422 
H 0.67401995 -1.56258501 -0.42029831 
H -1.42095468 -1.68836723 1.64028024 
H -1.20056935 1.77666001 1.75886976 
H 0.11237830 2.04487106 2.95388155 
H -1.36955603 1.19759530 3.38560687 
H 1.04565091 -0.13580048 4.13184043 
H 0.87636808 -1.69204308 3.31648566 
H -0.51816341 -0.96306223 4.10572035 
649 
 
O -0.20642985 0.71047524 -2.83647670 
O -0.72066062 1.47252349 -1.60559300 
O -0.16347230 -0.61790488 -2.50115291 
Vibrational frequencies (in cm-1) 
-1604.2  42.6  75.3  97.6 126.7 154.6 167.4 177.0 198.0 281.5 288.8 330.7 372.4 384.0 
392.6 420.9 432.4 453.7 507.1 516.7 577.1 601.9 619.6 676.5 713.6 732.7 765.3 778.5 
828.3 891.7 916.1 920.3 969.1 992.5 1002.9 1006.4 1014.6 1017.5 1027.3 1057.6 1061.6 
1079.0 1085.5 1151.6 1156.4 1184.5 1216.5 1233.7 1263.8 1269.9 1282.9 1285.9 1294.2 
1297.4 1300.6 1310.3 1314.3 1333.5 1373.4 1373.9 1387.2 1404.8 1412.5 1488.0 1802.0 
1845.8 2647.0 2670.0 2673.2 2677.0 2680.4 2683.4 2733.1 2745.8 2753.0 2760.4 2774.2 
2782.1 2795.9 2839.6 2872.0  
 
 
name= TS429 
energy (in kcal/mol)= 78.657707 
ZPE (in kcal/mol)= 139.797 
G (in kcal/mol)= 114.368 
Geometry 
C -1.92877096 -0.07912266 -1.22011667 
C -0.45652071 -0.30697521 -0.94233156 
C 0.42197676 1.00127600 -0.92778382 
C 1.22506077 1.03257668 0.37854186 
C 0.80613077 -0.17990865 1.20271958 
C 1.20333292 -1.53006457 0.61712471 
C -0.18790866 -1.01966766 0.36407422 
C 0.74493616 0.01489153 2.63306423 
C -1.00108551 1.26638147 2.89469011 
C 0.47517507 -1.09423220 3.55521798 
H -2.07817454 0.46932327 -2.16156061 
H -2.40726178 0.49047836 -0.41523195 
H -2.46646221 -1.03271760 -1.32136965 
H -0.14934984 1.92671390 -1.11578758 
H 1.05636894 1.97166715 0.93261971 
H 2.31277621 1.00545292 0.16921282 
H 0.28847767 1.24348485 3.04125778 
H 1.34728547 -2.38208065 1.27606287 
H 1.92941066 -1.56147238 -0.19536575 
H -1.03519776 -1.52453631 0.81726285 
H -1.07681895 2.24922221 2.45469601 
H -1.36060152 1.23712215 3.91042125 
H -1.51546567 0.54218421 2.28347883 
H 0.23034125 -0.74340719 4.56853660 
H 1.39947031 -1.69381428 3.66347405 
H -0.32122263 -1.78139112 3.24018380 
O 1.36336720 -0.54342359 -2.26227409 
O 1.25772588 0.86284010 -2.06761535 
O 0.04541345 -1.03085855 -2.06971334 
Vibrational frequencies (in cm-1) 
-1224.6  40.0  56.3  79.1  81.1 149.9 151.8 166.9 175.3 243.7 262.5 271.1 309.7 350.8 
353.9 426.0 487.6 491.7 548.8 560.8 598.3 642.7 668.2 708.3 777.7 833.4 839.7 857.1 
906.0 947.3 954.9 969.5 978.6 995.3 1003.6 1028.2 1041.8 1069.5 1078.6 1102.8 1122.8 
1134.6 1150.6 1168.0 1169.9 1204.9 1230.9 1239.4 1256.6 1274.5 1276.7 1282.3 1283.5 
1285.1 1291.3 1293.3 1305.7 1311.5 1328.0 1330.8 1373.9 1384.4 1387.9 1400.4 1489.5 
1851.6 2659.4 2664.5 2668.7 2669.9 2677.0 2688.4 2696.8 2700.3 2704.6 2748.5 2766.6 
2771.9 2777.1 2779.1 2780.3  
 
 
name= TS430 
energy (in kcal/mol)= 77.181953 
ZPE (in kcal/mol)= 141.283 
G (in kcal/mol)= 118.025 
Geometry 
C -2.26989345 -0.01103445 -0.86721705 
C -0.76213652 -0.14153863 -0.90424901 
C 0.00710410 1.25272763 -0.90683854 
650 
 
C 1.14347998 1.38983639 0.12726290 
C 1.36947103 0.10981558 0.93135696 
C 1.35005902 -1.11723951 -0.03031159 
C -0.14992546 -0.99811793 0.15545420 
C -0.01928261 -0.39903206 1.63344387 
C -0.99799890 0.65921965 2.08707612 
C 0.13526866 -1.46079460 2.56518918 
H -2.64146285 0.58871324 -1.70875751 
H -2.63192932 0.44084550 0.06198506 
H -2.74138571 -1.00216233 -0.94707564 
H -0.70521223 2.09598313 -0.86368428 
H 0.93914913 2.23664829 0.80886280 
H 2.08366443 1.65764265 -0.40506000 
H 2.18749995 0.16407580 1.64869818 
H 1.81431158 -2.02004518 0.37575342 
H 1.75054459 -0.96103824 -1.03711233 
H -0.84837117 -2.53559487 0.66636311 
H -1.17478853 1.44748403 1.35112891 
H -0.63449608 1.14952422 3.00111105 
H -1.97269814 0.21061322 2.32693973 
H -0.45674963 -1.51498954 3.45396344 
H 0.99363250 -2.09865787 2.56734613 
H -0.77871017 -2.69793736 1.45474996 
O -0.13972313 0.41647366 -2.99349953 
O 0.65237653 1.27071987 -2.18361304 
O -0.38999165 -0.70938245 -2.17189727 
Vibrational frequencies (in cm-1) 
-847.9  76.0 103.7 155.2 173.1 205.9 216.0 254.1 278.2 289.7 328.4 356.0 378.9 402.0 
433.4 442.9 453.3 517.4 530.9 572.2 599.8 618.7 643.4 698.4 702.6 722.6 810.4 836.0 
867.4 909.0 926.0 941.0 977.5 986.5 991.3 1001.4 1009.5 1042.6 1057.8 1064.9 1069.1 
1081.0 1102.9 1114.2 1124.9 1150.8 1171.2 1181.0 1213.4 1222.7 1242.4 1263.2 1269.4 
1279.1 1284.4 1288.9 1291.5 1304.4 1316.7 1333.4 1363.1 1370.1 1394.6 1398.0 1400.5 
1464.5 2651.5 2670.0 2673.1 2675.5 2677.4 2684.5 2686.1 2733.2 2734.2 2739.4 2764.2 
2779.9 2782.5 2785.9 4522.0  
 
 
name= TS431 
energy (in kcal/mol)= 77.13463 
ZPE (in kcal/mol)= 141.381 
G (in kcal/mol)= 116.955 
Geometry 
C -2.33746432 -0.42888314 -0.52790360 
C -0.86382906 -0.09757175 -0.65456228 
C -0.48850334 1.38998022 -0.31537114 
C 0.66377818 1.37568659 0.68819103 
C 0.83830935 -0.07023389 1.17732033 
C 1.85096584 -0.83061435 0.46515425 
C 0.02173812 -0.98944022 0.18761069 
C 0.61171436 -0.22710262 2.67848138 
C -0.85146370 0.06116823 3.04155830 
C 0.99560914 -1.61858140 3.19541856 
H -2.94995097 0.24346669 -1.14706077 
H -2.68282834 -0.34197402 0.50925968 
H -2.55070390 -1.45150438 -0.86868422 
H -1.34597218 2.01114387 -0.00350147 
H 0.49561792 2.07981660 1.51687142 
H 1.60121063 1.71209917 0.19151015 
H 1.26548619 0.52400422 3.19385077 
H 1.02075202 -1.29253981 -0.66019720 
H 2.35748211 -1.66975033 0.87253336 
H -0.43474615 -1.87871592 0.60320588 
H -1.52608378 -0.67931061 2.59887322 
H -1.16895109 1.04917062 2.69217362 
H -1.00098499 0.03424000 4.12682102 
H 2.06365514 -1.82005024 3.05128098 
651 
 
H 0.79480648 -1.70563046 4.26997617 
H 0.43177132 -2.41143266 2.69485616 
O 0.40113265 0.81299922 -2.29065852 
O -0.09814578 1.93033911 -1.57241769 
O -0.55407119 -0.21314604 -2.04757838 
Vibrational frequencies (in cm-1) 
-1327.8  50.1  72.5  89.0 150.5 159.1 180.2 189.5 206.6 274.0 284.1 314.9 340.4 376.8 
418.2 449.6 454.4 518.1 545.7 555.3 588.2 649.0 710.1 796.5 828.8 844.2 868.0 906.4 
947.1 965.1 972.2 979.1 984.4 1003.7 1006.8 1011.4 1060.1 1066.0 1101.2 1134.3 1150.5 
1152.6 1171.3 1175.9 1180.7 1202.4 1237.2 1258.5 1272.0 1277.0 1281.9 1283.3 1286.9 
1294.4 1298.3 1299.8 1306.4 1307.3 1311.6 1322.4 1338.9 1392.7 1399.5 1405.1 1430.6 
2140.4 2658.5 2668.1 2671.4 2673.5 2674.6 2677.3 2678.3 2700.8 2703.4 2732.7 2743.5 
2744.6 2779.0 2780.4 2782.2  
 
 
name= TS432 
energy (in kcal/mol)= 78.419353 
ZPE (in kcal/mol)= 140.113 
G (in kcal/mol)= 113.89 
Geometry 
C -2.00501503 -0.58584401 -1.36458889 
C -0.47956135 -0.52865884 -1.31016183 
C 0.06093796 0.82295099 -0.73517798 
C 1.24113390 0.69243178 0.23745570 
C 0.95992310 0.46303689 1.62121310 
C 0.71944321 -2.70929720 -1.25686025 
C 0.06789668 -1.73846652 -0.62086854 
C -0.05925128 0.25788102 2.50433176 
C -1.52925120 0.22159244 2.17115538 
C 0.24160525 -0.33685677 3.86220567 
H -2.41644615 0.29181243 -1.88101776 
H -2.44835832 -0.64276528 -0.36668512 
H -2.33918339 -1.47013148 -1.92625651 
H -0.74308528 1.46669915 -0.33250705 
H 1.89076318 1.59728993 0.12474164 
H 1.92379642 -0.13106911 -0.11058179 
H 0.55628694 1.50203911 2.53278477 
H 1.10741403 -3.58688065 -0.76270801 
H 0.91993443 -2.69799978 -2.32015398 
H -0.11564714 -1.76381315 0.45408543 
H -1.77927722 0.83361326 1.29760867 
H -2.15047643 0.57116170 3.00485849 
H -1.84382899 -0.80898176 1.94935083 
H 1.31706829 -0.29744084 4.09324646 
H -0.03502869 -1.40106505 3.87267782 
H -0.30235244 0.15522394 4.67371794 
O 0.95490293 0.47856507 -2.75727363 
O 0.50172802 1.51595054 -1.90521893 
O -0.07410524 -0.49582940 -2.69111425 
Vibrational frequencies (in cm-1) 
-1248.2  46.0  50.0  69.3  87.4 110.3 131.9 161.3 169.2 189.8 220.4 243.5 255.7 306.2 
325.4 346.4 381.2 434.3 457.4 527.4 529.8 542.7 609.7 683.2 722.8 823.1 851.8 865.7 
903.9 944.6 968.0 981.6 987.3 996.4 1008.9 1011.7 1027.5 1063.3 1066.5 1094.9 1114.6 
1122.5 1134.8 1187.7 1195.5 1230.0 1235.6 1253.8 1257.9 1274.7 1279.2 1283.3 1286.2 
1287.4 1290.4 1293.5 1302.9 1335.9 1350.4 1386.7 1389.3 1394.7 1396.4 1756.2 1852.9 
2261.0 2628.0 2666.5 2669.0 2670.1 2672.4 2679.0 2679.7 2690.4 2710.2 2724.5 2750.6 
2777.5 2779.5 2781.2 2782.5  
 
 
name= TS433 
energy (in kcal/mol)= 78.429341 
ZPE (in kcal/mol)= 140.137 
G (in kcal/mol)= 115.597 
Geometry 
C -2.48674856 -0.02693063 -0.73109578 
652 
 
C -1.32247753 0.21873756 -0.11700302 
C -0.31595721 1.11687800 -0.62609379 
C 0.98058550 1.30428124 0.19046395 
C 0.97083906 0.47821209 1.46000124 
C 0.52442815 -0.95634022 1.01734211 
C -0.94999232 -0.45424793 1.18202019 
C -0.41735617 0.61543890 2.21390195 
C -1.10864295 1.96402678 2.25199319 
C -0.32735106 0.06283432 3.63152905 
H -0.90800729 -0.73685699 -2.70750638 
H -2.76190621 0.44585923 -1.66087725 
H -3.23579436 -0.69672169 -0.35626205 
H 0.14244919 2.52817507 0.20232199 
H 1.05548421 2.55154713 0.53081470 
H 1.88493182 1.19608813 -0.43150239 
H 1.86669074 0.55815766 2.07386915 
H 0.81423526 -1.75124427 1.70515400 
H 0.80877534 -1.25734041 0.00561960 
H -1.68365094 -1.16575027 1.55899734 
H -1.49061662 2.28586134 1.27223118 
H -0.47066309 2.74204735 2.67945650 
H -2.00973729 1.91177512 2.88468530 
H 0.19319766 0.75793313 4.29971983 
H 0.20527746 -0.89398114 3.67817579 
H -1.32725853 -0.11162586 4.04914186 
O 0.41850815 0.57089724 -2.74601780 
O -0.27565154 1.52948290 -1.87708338 
O -0.55733251 -0.14954220 -3.42538241 
Vibrational frequencies (in cm-1) 
-1825.7  46.5  75.7  88.5 140.0 169.3 187.6 195.5 203.0 265.8 292.2 337.4 366.9 383.4 
403.6 419.8 442.4 482.0 508.9 550.3 582.8 620.0 626.7 701.6 715.4 740.2 770.9 786.9 
830.4 891.1 914.6 924.0 968.5 994.4 998.4 1004.9 1009.7 1017.7 1034.7 1060.1 1070.7 
1080.4 1087.4 1151.5 1156.0 1181.3 1215.2 1233.0 1263.9 1266.0 1282.0 1284.9 1292.6 
1297.0 1299.3 1302.2 1314.4 1327.4 1371.3 1373.8 1385.0 1404.6 1412.0 1462.2 1741.7 
1849.0 2644.5 2672.8 2676.6 2679.9 2681.5 2688.4 2730.8 2745.9 2752.9 2762.9 2773.4 
2782.2 2795.2 2841.0 2942.0  
 
 
name= TS434 
energy (in kcal/mol)= 79.023746 
ZPE (in kcal/mol)= 139.702 
G (in kcal/mol)= 113.67 
Geometry 
C -2.38012116 -0.26213211 -1.85306739 
C -0.96945003 -0.31408190 -1.30283618 
C -0.33122188 1.09034270 -0.98517247 
C 0.19205996 1.07038815 0.45675389 
C -0.17217807 -0.28507801 1.05244677 
C 0.54120014 -1.48944856 0.43691935 
C -0.84129038 -1.13956671 -0.03828791 
C -0.63567402 -0.24813379 2.42296862 
C -1.42831766 -1.34162197 2.99728536 
C 1.23402026 -0.31649189 3.50529242 
H -3.08530065 0.13312090 -1.11198773 
H -2.72945360 -1.26138214 -2.14880682 
H -2.43720060 0.37137834 -2.74974301 
H -0.99684319 1.94449893 -1.19902601 
H -0.25449669 1.88729674 1.05364593 
H 1.28506763 1.23706858 0.47704330 
H 0.19064489 0.41935246 3.29348142 
H 0.68976379 -2.38399788 1.03382589 
H 1.39951805 -1.32655826 -0.21287488 
H -1.67183597 -1.80478772 0.18218360 
H -1.09667602 -2.35421543 2.73238347 
H -2.47084978 -1.23887712 2.63979445 
653 
 
H -1.48317915 -1.28425344 4.09423207 
H 1.33011378 -0.08738528 4.55635377 
H 2.00862688 0.13865205 2.90824876 
H 1.21208439 -1.38353484 3.35493881 
O 1.08186272 -0.13279007 -2.23458720 
O 0.71742167 1.21014532 -1.93578446 
O -0.15369862 -0.81854157 -2.36360195 
Vibrational frequencies (in cm-1) 
-1219.5  17.5  48.7  74.6  85.5 151.2 152.4 161.9 184.7 219.5 254.0 273.5 305.6 337.4 
357.7 414.6 488.3 492.4 543.2 561.1 609.9 641.8 664.7 708.8 781.9 834.9 845.3 859.3 
904.7 947.6 955.8 965.7 979.7 998.5 1004.5 1025.4 1044.4 1072.1 1079.3 1106.5 1122.9 
1134.3 1139.6 1166.0 1169.7 1203.5 1232.8 1240.1 1256.1 1274.2 1276.1 1282.2 1284.1 
1286.7 1289.3 1291.7 1304.0 1312.4 1329.0 1330.8 1370.6 1384.3 1387.3 1398.7 1493.2 
1851.1 2660.1 2666.3 2669.9 2670.3 2676.6 2689.0 2695.2 2700.6 2707.7 2746.4 2764.6 
2772.2 2776.2 2780.0 2782.3  
 
 
name= TS435 
energy (in kcal/mol)= 76.681364 
ZPE (in kcal/mol)= 142.139 
G (in kcal/mol)= 117.013 
Geometry 
C -2.13821760 0.41292672 0.01384365 
C -0.75455723 0.13998240 -0.45684958 
C 0.25884654 1.21140021 -0.49675610 
C 1.75858512 0.79958279 -0.12219589 
C 1.85560606 -0.27363183 0.82205785 
C 1.20664761 -1.53728160 0.54577296 
C -0.28378881 -1.49409520 0.92187969 
C -0.74073784 -1.11082801 2.14027478 
C -2.06292375 -1.60500071 2.63351265 
C -0.02838106 -0.20050806 3.07465798 
H -2.75494338 -0.49760893 0.02369782 
H -2.64195099 1.12932301 -0.65626420 
H -2.15306432 0.83176916 1.02850281 
H 0.01001210 2.16113165 0.00166293 
H 2.29508001 1.71487379 0.18692707 
H 2.18501817 0.49883335 -1.11813643 
H 2.39792076 -0.13580488 1.74338437 
H 1.65117693 -2.38660694 1.11070592 
H 1.26451763 -1.81355747 -0.53580394 
H -0.88650125 -2.17141640 0.31020925 
H -2.72592569 -0.77443201 2.91327734 
H -1.93257666 -2.23153511 3.52875856 
H -2.59883066 -2.21331087 1.89335515 
H 0.00175198 0.82787699 2.68538406 
H 1.01600347 -0.51766645 3.22743037 
H -0.49579446 -0.15637402 4.06681434 
O 0.18911644 0.24989786 -2.52600332 
O 0.28886234 1.49772883 -1.90976069 
O -0.63619171 -0.59674531 -1.57497964 
Vibrational frequencies (in cm-1) 
-418.1  49.7  84.7  91.0 129.5 134.5 146.8 181.3 196.4 202.0 233.4 258.8 279.7 323.2 
333.7 391.4 419.7 444.8 496.3 525.1 577.6 602.0 677.2 718.1 745.6 847.9 874.6 936.2 
950.5 954.2 974.5 995.5 1012.5 1019.3 1021.1 1027.6 1041.2 1072.9 1100.6 1110.3 1124.5 
1163.0 1176.5 1202.4 1228.7 1269.1 1273.9 1276.2 1278.7 1282.3 1283.6 1288.1 1289.0 
1295.4 1301.1 1319.7 1343.0 1358.4 1376.8 1385.5 1399.5 1410.3 1425.8 1492.1 1760.2 
2615.4 2645.3 2658.5 2662.1 2668.4 2671.3 2674.3 2676.6 2707.5 2720.6 2726.8 2733.0 
2757.2 2773.6 2775.3 2777.2  
 
 
name= TS436 
energy (in kcal/mol)= 76.530353 
ZPE (in kcal/mol)= 142.398 
G (in kcal/mol)= 119.193 
654 
 
Geometry 
C -1.50490960 1.47844931 -0.06754046 
C -0.07423588 0.96219219 -0.06286594 
C 0.99089889 2.01637455 0.38902903 
C 1.96765031 1.54762992 1.47468764 
C 2.05338064 0.06077320 1.64720407 
C 1.55046954 -0.79969431 0.63162774 
C 0.08136021 -0.37691282 0.65500005 
C 0.03361710 -0.32251945 2.19733233 
C -0.39995579 0.84900832 3.01049948 
C -0.06800667 -1.59099620 2.80641632 
H -1.91282556 1.56709163 0.94497087 
H -2.16404645 0.79724846 -0.62486628 
H -1.57717749 2.45823162 -0.55832626 
H 0.52996506 2.99128103 0.65037588 
H 1.75546898 2.05318965 2.43653331 
H 2.98779103 1.90824500 1.18968763 
H 2.86321391 -0.26639421 2.28649922 
H 1.53042247 -2.14872893 1.38585669 
H 2.06028624 -1.25702275 -0.18734468 
H -0.61440072 -1.11960240 0.22411731 
H -1.42295146 0.68844447 3.38920844 
H -0.41466060 1.80150337 2.47299792 
H 0.24406807 0.97759664 3.89417695 
H 0.05932514 -1.68553125 3.87105372 
H 1.12987310 -2.32835617 2.14113220 
H -0.69492819 -2.36412314 2.39124059 
O 1.59343394 1.11837023 -1.58525891 
O 1.70996249 2.30365293 -0.81219893 
O 0.23021906 0.76186220 -1.45684446 
Vibrational frequencies (in cm-1) 
-2068.3  76.0 112.4 141.9 158.0 184.3 220.0 224.2 261.6 311.6 332.0 352.2 381.7 433.4 
452.7 483.3 491.3 527.3 578.7 615.1 669.9 706.0 734.5 773.9 841.7 857.8 888.1 904.2 
922.9 969.3 973.4 978.9 986.6 1003.1 1007.7 1021.6 1042.8 1058.6 1071.6 1079.1 1093.0 
1121.4 1142.5 1150.9 1161.3 1188.5 1200.3 1226.9 1241.1 1272.8 1279.0 1279.4 1282.6 
1289.4 1298.4 1304.1 1312.0 1325.3 1334.6 1364.4 1371.9 1395.5 1402.2 1416.8 1522.1 
1555.1 2641.5 2663.1 2669.2 2673.7 2676.3 2686.1 2713.9 2723.3 2728.5 2750.6 2757.0 
2775.6 2779.3 2780.5 3229.0  
 
 
name= TS437 
energy (in kcal/mol)= 77.638404 
ZPE (in kcal/mol)= 141.789 
G (in kcal/mol)= 117.582 
Geometry 
C -1.21328274 -1.73312755 -1.81407989 
C 0.12322976 -1.07579588 -1.45958972 
C 0.01302672 0.48831525 -1.47352354 
C 0.72908391 1.28839240 -0.37810040 
C 1.10156662 0.53364188 0.88643342 
C 1.42175699 -0.90064230 0.69191166 
C 0.72743892 -1.68822752 -0.25155957 
C -0.02076981 -0.03677443 1.76622566 
C 0.28292209 -0.15596198 3.22322809 
C -1.42749103 0.35870809 1.45142290 
H -1.62202525 -1.32392785 -2.74740471 
H -1.95434712 -1.59826983 -1.02145037 
H -1.08579082 -2.81211916 -1.97215053 
H -1.04313277 0.81596296 -1.57928835 
H 0.11039231 2.16797089 -0.10365785 
H 1.65929045 1.71304250 -0.82290391 
H 1.84260547 1.12219681 1.46460453 
H 2.14607062 -1.36279508 1.37086515 
H -0.15517306 -1.47039434 0.93459954 
H 0.94873527 -2.74437139 -0.35233533 
655 
 
H -0.36992807 -0.89407874 3.70780836 
H 0.12103586 0.79907637 3.74556413 
H 1.31605310 -0.45530002 3.42770975 
H -1.71956083 0.15011870 0.41649695 
H -1.57787350 1.43607441 1.61877318 
H -2.14280016 -0.16408400 2.10121756 
O 1.60879410 -0.14148399 -2.91346684 
O 0.59596835 0.83624292 -2.73194790 
O 0.96624919 -1.36127780 -2.60124937 
Vibrational frequencies (in cm-1) 
-3216.1  53.3  84.5 123.0 140.0 164.7 168.8 203.9 213.8 262.6 292.7 324.6 333.1 352.0 
400.6 441.7 469.5 476.1 494.3 545.0 643.3 698.3 747.0 782.6 823.7 837.0 868.7 937.9 
960.8 969.3 986.2 999.2 1004.4 1009.9 1019.5 1025.5 1029.5 1071.5 1090.0 1104.6 1146.1 
1157.4 1177.6 1201.6 1221.5 1245.2 1256.7 1281.4 1287.8 1290.1 1293.2 1297.6 1300.8 
1301.6 1306.5 1308.3 1325.7 1345.5 1351.9 1373.8 1393.3 1406.0 1407.1 1425.8 1539.5 
1736.7 2648.4 2666.6 2669.7 2671.8 2674.7 2679.1 2679.7 2684.3 2715.4 2724.4 2733.8 
2770.2 2776.5 2778.7 2780.9  
 
 
name= TS438 
energy (in kcal/mol)= 77.72649 
ZPE (in kcal/mol)= 142.003 
G (in kcal/mol)= 118.705 
Geometry 
C -2.20839296 -0.27102848 -1.06173530 
C -0.71314799 -0.24931031 -0.75797870 
C -0.14557651 1.21276785 -0.67436820 
C 0.75557494 1.55459074 0.51984794 
C 1.09759998 0.33112828 1.38693387 
C 1.73869748 -0.73024983 0.56470450 
C -0.35387938 -1.14952750 0.39770370 
C -0.21866869 -0.42928587 1.75756414 
C -1.40585429 0.43125924 2.16688008 
C 0.05199353 -1.44465042 2.87367962 
H -2.45640070 0.38823145 -1.90505167 
H -2.80258226 0.03620810 -0.19454554 
H -2.53717224 -1.28002917 -1.34739229 
H -0.95622218 1.96639313 -0.78286681 
H 0.28287630 2.33634511 1.14213700 
H 1.69470114 2.01010344 0.14067488 
H 1.70305804 0.62089039 2.26463966 
H 0.84833660 -1.75683882 0.28917559 
H 2.26038756 -0.46168611 -0.32818469 
H -0.92123110 -2.08173890 0.42225479 
H -2.28399462 -0.19027955 2.38224894 
H -1.70161890 1.15234263 1.39985587 
H -1.17794204 1.00283081 3.07532472 
H 0.22245995 -0.94234675 3.83188380 
H 0.94921084 -2.04479067 2.66419650 
H -0.78807571 -2.13360393 3.00282213 
O 1.02327017 0.03995483 -2.20034205 
O 0.58379061 1.35087921 -1.89501795 
O -0.10601609 -0.77948124 -1.95375717 
Vibrational frequencies (in cm-1) 
-1396.1  60.2 139.5 145.0 172.0 191.7 214.4 220.9 256.5 281.1 295.7 339.9 368.0 410.1 
441.4 448.3 475.5 502.5 563.1 633.5 664.4 700.6 708.5 834.4 841.7 868.5 893.8 930.4 
947.9 963.0 967.6 993.2 1001.1 1006.0 1016.1 1029.0 1032.2 1059.5 1074.7 1107.6 1136.1 
1147.4 1164.4 1183.2 1203.8 1220.8 1225.4 1247.5 1265.6 1270.2 1280.2 1283.1 1285.4 
1289.2 1291.5 1297.3 1304.8 1306.9 1311.0 1323.8 1325.9 1373.8 1395.6 1406.2 1412.7 
1957.2 2656.6 2667.5 2667.7 2675.2 2676.9 2677.0 2681.2 2682.7 2706.8 2720.9 2729.9 
2739.7 2778.6 2780.0 2783.3  
 
 
name= TS439 
energy (in kcal/mol)= 77.436284 
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ZPE (in kcal/mol)= 142.325 
G (in kcal/mol)= 118.968 
Geometry 
C -2.45153743 0.72309690 -0.09849597 
C -1.00195520 0.33727441 -0.36928062 
C 0.01812171 1.52457855 -0.29455772 
C 1.28763691 1.26482715 0.52873805 
C 1.27344475 -0.06533950 1.27597270 
C 0.82893410 -1.20180600 0.35389955 
C -0.56793956 -0.92633785 0.28831536 
C 0.08221318 -0.23746917 2.23968748 
C -0.82020729 0.86750373 2.66043163 
C 0.18132628 -1.34677829 3.09894281 
H -2.70393953 0.66797967 0.96422750 
H -3.13256194 0.03406219 -0.62234025 
H -2.68265312 1.73027121 -0.46459855 
H -0.47467894 2.47370225 0.00162473 
H 1.45269803 2.09259747 1.24401527 
H 2.16195903 1.28733848 -0.15904253 
H 2.24889434 -0.23576725 1.76841002 
H 0.84285819 -2.42448195 1.26055039 
H 1.44516497 -1.71129967 -0.35776883 
H -1.28077924 -1.73531974 0.20738138 
H -1.83195698 0.49602231 2.88542170 
H -0.91945071 1.68637261 1.94280429 
H -0.43862026 1.31892299 3.59277801 
H 1.11891969 -1.63204170 3.54841618 
H 0.48996371 -2.47595580 2.06029020 
H -0.66746926 -1.65294883 3.68509542 
O 0.21433673 0.49363774 -2.28553703 
O 0.39000853 1.75898922 -1.65215546 
O -1.02506634 0.04976106 -1.80132610 
Vibrational frequencies (in cm-1) 
-2026.7  75.7  92.7 139.5 144.9 157.7 222.4 236.4 281.6 310.1 319.2 378.0 424.2 432.5 
455.5 484.1 492.9 513.3 581.7 603.9 651.9 701.2 738.4 756.0 824.6 848.9 869.7 908.0 
932.9 942.2 948.0 975.9 980.0 993.7 1013.5 1034.9 1048.4 1062.7 1070.8 1077.6 1106.3 
1117.6 1127.3 1158.4 1181.7 1189.4 1206.4 1217.2 1236.3 1272.1 1275.1 1278.7 1282.3 
1285.0 1303.6 1312.9 1316.8 1328.0 1341.5 1362.5 1383.5 1400.5 1404.8 1418.9 1510.9 
1564.2 2655.6 2660.1 2666.4 2674.5 2678.4 2686.0 2713.9 2720.4 2737.9 2747.8 2758.0 
2776.7 2780.7 2781.8 3212.4  
 
 
name= TS440 
energy (in kcal/mol)= 77.270967 
ZPE (in kcal/mol)= 142.523 
G (in kcal/mol)= 119.426 
Geometry 
C -2.52810219 -0.05994168 -0.47671900 
C -1.04035410 -0.36475764 -0.53671200 
C -0.15992820 0.89626238 -0.82785975 
C 1.02918562 1.11270312 0.11558639 
C 1.42815598 -0.10029256 0.90275575 
C 0.97696748 -1.39015379 0.50528476 
C -0.53282042 -1.18444703 0.64755938 
C -0.38742202 -0.41414680 1.97820326 
C -0.93272711 0.94324317 2.26173608 
C -0.15058944 -1.24956705 3.08968112 
H -3.11415816 -0.98948490 -0.45592502 
H -2.85710572 0.49976854 -1.36219838 
H -2.80133113 0.51474522 0.41403352 
H -0.78075735 1.80861797 -0.92506359 
H 0.84950722 1.98357474 0.77528299 
H 1.91233191 1.40979034 -0.50538003 
H 2.36615865 0.00637251 1.43276806 
H 1.32927722 -2.21531655 1.75983798 
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H 1.45396129 -2.11311542 -0.12039260 
H -1.11602869 -2.11773288 0.74590104 
H -1.20019796 1.52656856 1.37593810 
H -0.21872340 1.54186078 2.84840890 
H -1.84889369 0.86282979 2.87016594 
H 0.13007993 -0.81682291 4.03452374 
H 1.07420152 -2.06428657 2.58220561 
H -0.65630025 -2.19590153 3.19897437 
O -0.48101525 -0.29182253 -2.71734733 
O 0.41678689 0.62643027 -2.11332380 
O -0.80057323 -1.20302865 -1.68362982 
Vibrational frequencies (in cm-1) 
-2044.5  77.9 135.7 147.2 162.4 181.0 222.4 232.0 269.0 300.3 335.6 352.6 374.7 423.2 
454.8 470.6 488.5 532.2 588.7 617.5 647.4 718.8 737.3 774.6 838.4 868.0 889.6 900.8 
918.3 966.4 979.5 983.4 988.7 1003.5 1016.1 1029.8 1045.3 1065.6 1071.5 1089.4 1103.2 
1122.6 1143.5 1146.7 1151.9 1184.5 1208.1 1229.3 1243.3 1266.7 1279.3 1281.8 1284.5 
1292.2 1298.7 1305.2 1322.1 1326.6 1334.6 1365.8 1373.9 1395.4 1402.4 1419.4 1522.0 
1556.2 2639.2 2662.9 2670.6 2673.3 2677.1 2681.9 2713.7 2723.4 2727.0 2750.4 2754.8 
2775.9 2779.5 2781.6 3226.0  
 
 
name= TS441 
energy (in kcal/mol)= 81.172019 
ZPE (in kcal/mol)= 138.722 
G (in kcal/mol)= 110.833 
Geometry 
C -2.70488447 2.62581190 1.13700027 
C -1.75707800 1.49319115 1.11656865 
C 1.41984906 3.24542122 2.23615155 
C 2.27064966 2.47895791 1.56096924 
C 0.10032910 -0.75022822 2.46140616 
C -0.95910787 -0.85045409 1.41824852 
C -1.99633440 0.22348199 1.47428615 
C 0.01825806 0.18396213 3.54824070 
C 0.95052254 0.21992162 4.59723392 
C 1.26852652 -1.64233172 2.33168503 
H -3.72916896 2.31115075 1.38618814 
H -2.75061773 3.13437741 0.16005516 
H -2.41120846 3.38770524 1.87930656 
H 1.57607054 3.73187593 3.19888005 
H 3.26275441 2.24420893 1.91403509 
H 2.05363551 2.03103640 0.60356495 
H 0.41979679 1.01370790 2.72357848 
H -1.44540572 -1.85236670 1.51913000 
H -0.49531565 -0.86885111 0.40284044 
H -2.98262991 -0.08673732 1.80771193 
H -1.00306894 0.53138717 3.81264253 
H 0.78267474 0.79077748 5.47887660 
H 1.86401531 -0.32242982 4.58957941 
H 1.34335102 -2.30202958 3.21825687 
H 2.21528338 -1.07785607 2.30136272 
H 1.23867420 -2.28104476 1.44120855 
O -0.18547659 3.09579543 0.57688771 
O 0.14231348 3.56646632 1.86163348 
O -0.46717664 1.73193779 0.66217439 
Vibrational frequencies (in cm-1) 
-641.2  27.8  38.5  51.0  71.6  87.7 100.0 116.7 126.6 159.8 180.2 198.5 229.6 239.1 
312.5 341.6 353.1 365.4 421.3 434.9 495.5 525.3 595.2 615.1 632.7 660.0 745.0 816.5 
846.2 881.6 914.5 930.3 940.0 947.5 990.4 1011.4 1014.5 1028.1 1046.0 1053.8 1065.5 
1065.9 1092.2 1164.5 1179.8 1205.7 1252.7 1266.3 1274.6 1275.3 1277.6 1280.3 1287.1 
1290.3 1329.4 1365.4 1372.4 1379.3 1390.1 1393.2 1402.7 1427.5 1615.6 1854.5 1863.3 
2299.3 2640.7 2645.5 2659.8 2670.2 2673.7 2705.1 2708.3 2724.2 2731.1 2757.8 2759.1 
2767.8 2777.2 2789.6 2811.2  
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name= TS442 
energy (in kcal/mol)= 83.987501 
ZPE (in kcal/mol)= 135.977 
G (in kcal/mol)= 105.281 
Geometry 
C -2.68212782 -0.46299322 0.38416128 
C -1.34262132 0.28428145 0.34137791 
C -1.45330590 1.71429277 0.81051936 
C -0.44392650 2.57150067 0.66620072 
C 0.92706929 -1.55305462 2.90123980 
C 2.15866669 -1.51125661 2.29922523 
C -0.26796455 -0.47780769 1.06606564 
C -0.21001260 -0.73574536 2.37772919 
C -1.21024569 -0.28082520 3.38454276 
C 0.49352923 -2.68335474 3.80659052 
H -3.41324605 0.02199304 -0.27482009 
H -3.09982131 -0.48672850 1.39503611 
H -2.57110383 -1.50006651 0.04986254 
H -2.41043661 1.99568298 1.23770589 
H -0.48892136 3.60625418 0.96622846 
H 0.50498038 2.29414782 0.22319916 
H 1.78640614 -0.64431429 3.43335192 
H 2.99443114 -2.13833654 2.38175469 
H -0.86722324 -0.45131255 -1.45624699 
H 0.54643235 -0.81655603 0.41006926 
H -1.72609434 0.63848828 3.06938974 
H -0.75350920 -0.06039471 4.35793031 
H -1.98195817 -1.04727926 3.55051837 
H -0.22281672 -3.33394462 3.28277169 
H 0.00017887 -2.32917669 4.71789550 
H 1.33655608 -3.31757879 4.10565165 
O -1.80998657 1.62444880 -3.17437791 
O -0.69334070 1.81773992 -3.21790612 
O -0.95799698 0.41923101 -1.02616955 
Vibrational frequencies (in cm-1) 
-1186.2  15.4  35.2  40.3  42.0  62.6  64.8  89.8  98.4 122.3 132.4 144.8 157.3 174.2 
216.0 259.2 266.6 280.1 321.6 342.1 395.7 411.8 423.3 519.7 536.3 560.7 613.1 674.9 
720.9 766.4 845.0 896.6 941.0 968.7 982.6 990.6 1016.8 1038.3 1052.0 1058.9 1071.0 
1098.5 1101.0 1138.3 1159.2 1189.5 1246.2 1275.0 1282.9 1285.4 1286.4 1290.8 1293.9 
1294.2 1331.0 1364.3 1381.7 1389.8 1399.2 1404.4 1421.8 1597.8 1606.4 1841.6 1870.3 
2263.9 2666.6 2670.6 2673.0 2677.5 2678.0 2680.0 2712.1 2717.9 2760.2 2774.1 2778.3 
2781.4 2782.3 2783.2 2819.4  
 
 
name= TS443 
energy (in kcal/mol)= 79.64989 
ZPE (in kcal/mol)= 140.43 
G (in kcal/mol)= 117.018 
Geometry 
C -2.24946186 -0.27736143 -0.93709925 
C -0.73825942 -0.23878278 -0.74213572 
C -0.26283704 1.21692776 -0.23952986 
C 1.02314456 1.26843806 0.57143010 
C 1.14824232 0.04996089 1.50102828 
C 1.16733513 -1.20342382 0.56568175 
C -0.16117720 -1.31778025 -0.06843285 
C -0.00428630 -0.04576214 2.45454849 
C -0.76797394 1.06734684 2.76534459 
C -0.35148640 -1.36135083 3.02239806 
H -2.62787062 0.62020010 -1.43871334 
H -2.77799827 -0.41270304 0.00863844 
H -2.51080416 -1.13320617 -1.57751993 
H -1.24251101 1.61175617 0.50955306 
H 1.13455808 2.22374583 1.11054535 
H 1.87080662 1.25574574 -0.15743951 
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H 2.10206249 0.10495182 2.07677860 
H 1.43156280 -2.11094997 1.13437882 
H 1.97375501 -1.07860296 -0.18591713 
H -0.63224943 -2.27512662 -0.07589368 
H -1.32203298 1.36368916 1.42989718 
H -0.33696711 2.06667477 2.78110159 
H -1.60594049 0.99483849 3.44704786 
H -1.03460704 -1.31840202 3.87970269 
H 0.53352704 -1.94623843 3.31930701 
H -0.85005023 -1.98114777 2.23490723 
O -0.47827716 1.14144533 -2.52591829 
O -0.24261442 2.06361903 -1.28086519 
O -0.12474958 -0.06024086 -2.10729539 
Vibrational frequencies (in cm-1) 
-1545.8  83.2  90.3 140.0 165.2 179.8 245.2 259.9 273.7 306.0 314.7 356.7 367.1 391.5 
410.0 429.9 467.9 492.8 519.0 551.9 572.1 593.8 643.8 715.8 730.9 765.3 815.5 821.2 
877.1 908.2 942.9 962.5 997.3 1010.2 1024.0 1030.4 1038.3 1051.1 1070.3 1082.4 1094.3 
1117.0 1145.0 1156.7 1162.6 1180.1 1210.4 1216.3 1244.5 1249.4 1253.8 1289.0 1291.7 
1301.2 1320.8 1332.1 1339.8 1347.4 1356.8 1359.4 1378.1 1389.3 1395.1 1595.6 1635.7 
1866.5 2370.1 2604.0 2647.7 2662.1 2670.1 2671.9 2687.2 2690.4 2694.7 2736.1 2742.7 
2761.3 2774.5 2782.1 2810.9  
 
 
name= TS444 
energy (in kcal/mol)= 83.056607 
ZPE (in kcal/mol)= 137.577 
G (in kcal/mol)= 108.798 
Geometry 
C -2.31924644 1.14369012 -1.21741321 
C -1.05353667 0.55990871 -0.71394875 
C 0.20585373 1.44180822 -0.81361409 
C 0.88783736 1.30040937 0.72804510 
C 1.08149714 -0.13810364 1.17504925 
C 0.43242270 -1.14417581 0.17039826 
C -0.92535549 -0.68834572 -0.24791955 
C 0.44752037 -0.39983755 2.50788148 
C -0.76640733 0.18680439 2.77175844 
C 1.19999968 -1.19095412 3.49704770 
H -3.18842320 0.49513224 -1.05554723 
H -2.23735457 1.30524412 -2.30869806 
H -2.53448386 2.12130725 -0.76920587 
H -0.05395893 2.52115599 -0.89091945 
H 0.15629299 1.94046281 1.48515431 
H 1.80550395 1.88780617 0.69844143 
H 2.17976750 -0.35737199 1.19342648 
H 0.43899706 -2.16624922 0.57473304 
H 1.08762658 -1.14846019 -0.74768440 
H -1.72801489 -1.40806681 -0.20054527 
H -0.42552624 1.49447906 2.13438135 
H -1.53436544 0.28848461 1.98248348 
H -1.21999987 0.18040776 3.74986284 
H 2.19377683 -0.76043553 3.71347505 
H 1.39301587 -2.21392150 3.11715382 
H 0.68027780 -1.30905701 4.46035428 
O 1.17572825 -0.66113288 -3.40507678 
O 1.07553948 1.03325172 -1.64152461 
O 0.37129435 -1.45155551 -3.27204503 
Vibrational frequencies (in cm-1) 
-1368.7  25.2  27.5  37.1  53.6  70.5  97.0 110.1 112.5 118.6 140.3 210.3 225.3 266.3 
296.4 326.0 349.2 411.9 469.3 502.9 527.3 557.2 609.9 614.3 639.5 697.4 729.4 798.8 
848.2 900.9 911.4 928.5 950.1 990.2 1018.7 1023.1 1029.7 1040.3 1060.7 1079.8 1111.5 
1161.9 1175.8 1188.5 1224.3 1228.5 1241.6 1255.0 1258.5 1267.4 1271.8 1276.0 1286.1 
1287.0 1312.9 1332.0 1337.6 1354.9 1371.1 1382.5 1392.7 1518.3 1590.1 1706.4 1859.1 
1992.5 2297.6 2621.4 2624.8 2632.5 2640.6 2659.9 2662.7 2681.9 2692.2 2714.0 2731.9 
2761.6 2772.5 2773.7 2779.0  
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name= TS445 
energy (in kcal/mol)= 84.44492 
ZPE (in kcal/mol)= 136.288 
G (in kcal/mol)= 107.63 
Geometry 
C -1.64220807 -0.69821628 -0.40412247 
C -0.22488825 -0.11553111 -0.34032063 
C -0.24833451 1.39360613 -0.35636512 
C 0.81135612 2.14138374 -0.66076052 
C 1.69028638 0.09538772 2.40767766 
C 1.95146212 -0.18801428 1.12044018 
C 0.56376224 -0.73154882 0.80917902 
C 0.21853593 -0.34229311 2.34922752 
C -0.74798445 0.67848077 2.69710417 
C -0.10711622 -1.57671370 3.18297559 
H -2.21934295 -0.24356882 -1.21915120 
H -2.18144494 -0.55369162 0.53586825 
H -1.60376803 -1.77636990 -0.61420937 
H -1.22028389 1.83614789 -0.14111669 
H 0.78413397 3.22043489 -0.70842546 
H 1.78857680 1.74427189 -0.89208847 
H 2.22363509 0.46511676 3.24273006 
H 2.79395442 -0.12528139 0.48321629 
H 1.30138762 -0.31597799 -1.61499643 
H 0.57072958 -1.83082300 0.67632214 
H -1.68134718 0.78046567 2.20127282 
H -0.10731138 2.08234797 2.00127511 
H -0.07881942 2.11015628 2.80958849 
H -0.18837070 -1.31399156 4.24817399 
H 0.67036951 -2.34272132 3.08859914 
H -1.06193564 -2.02180001 2.88001384 
O -0.20812252 0.68620622 -3.79463019 
O -0.10698802 1.57999894 -3.10255655 
O 0.36117805 -0.57062236 -1.55678924 
Vibrational frequencies (in cm-1) 
-954.8  23.0  33.6  58.5  62.7  78.5  86.9  99.6 110.2 131.1 141.2 176.5 217.4 249.5 
262.2 284.2 301.0 311.9 327.0 341.2 378.7 407.5 466.0 502.1 532.7 567.4 632.8 680.2 
710.4 764.0 807.1 858.7 886.3 934.8 956.0 969.4 986.9 991.1 1014.9 1027.8 1054.2 1063.8 
1091.4 1093.9 1103.4 1106.8 1125.7 1165.0 1215.7 1219.1 1226.9 1270.4 1285.4 1290.0 
1291.8 1295.5 1311.7 1344.1 1366.3 1385.0 1387.9 1404.7 1413.5 1592.4 1775.6 1844.1 
2671.5 2673.4 2679.1 2680.8 2708.8 2714.3 2717.2 2750.5 2779.3 2780.2 2782.6 2794.7 
2807.9 2816.5 4763.0  
 
 
name= TS446 
energy (in kcal/mol)= 82.257775 
ZPE (in kcal/mol)= 138.604 
G (in kcal/mol)= 110.468 
Geometry 
C -1.72460720 -1.71181112 -2.79377795 
C -1.33010259 -1.77207621 -1.44998186 
C 1.87916439 -0.17174314 -0.53190613 
C 2.38019531 -1.15264084 0.21444710 
C -1.76848402 0.29248588 1.51288419 
C -1.45388164 -1.11509396 0.95618947 
C -2.05008354 -1.35479892 -0.38528701 
C -1.23819815 1.33596887 0.57246335 
C -0.30146458 2.21892034 0.91629719 
C -3.27222022 0.50562394 1.72347767 
H -1.33926398 -3.31823084 -3.36088484 
H -0.81678824 -2.79783509 -3.67063064 
H -2.70807886 -1.72761224 -3.17889786 
H 1.97679350 0.90127117 -0.36964445 
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H 2.97457401 -0.98328128 1.09504041 
H 2.23243664 -2.19929249 0.00276737 
H -1.26112919 0.37792596 2.50821261 
H -1.82062725 -1.88439864 1.66857765 
H -0.34679374 -1.24306210 0.93096701 
H -3.11762257 -1.16903277 -0.47266021 
H 0.15314591 2.26643248 1.89226627 
H 0.07839419 2.97079930 0.24335762 
H -1.67374330 1.31278198 -0.42710799 
H -3.82273975 0.49913632 0.77677918 
H -3.46560419 1.47186166 2.20432931 
H -3.69835023 -0.27579022 2.36147345 
O 0.90205056 -1.64293270 -2.02636590 
O 1.11281696 -0.30529568 -1.65376562 
O -0.03779499 -2.21429531 -1.16452047 
Vibrational frequencies (in cm-1) 
-784.0  30.1  39.3  48.7  52.2  79.5  87.4 113.3 150.9 171.1 187.9 200.1 221.6 258.1 
322.8 330.9 344.0 368.2 383.3 423.2 452.9 501.7 579.7 620.3 633.8 639.5 661.2 664.5 
719.8 809.5 855.3 903.6 914.4 929.1 937.4 949.9 981.6 992.2 1007.1 1016.2 1032.4 1058.1 
1070.3 1086.4 1109.6 1132.1 1169.9 1171.6 1212.6 1261.6 1284.0 1291.9 1297.7 1301.2 
1303.6 1313.2 1327.2 1329.9 1377.9 1378.3 1393.0 1402.8 1455.1 1785.7 1848.1 1853.1 
2645.7 2672.9 2679.8 2698.9 2713.9 2718.2 2725.7 2737.3 2742.0 2754.3 2755.5 2781.6 
2790.9 2796.9 4911.8  
 
 
name= TS447 
energy (in kcal/mol)= 81.179134 
ZPE (in kcal/mol)= 139.747 
G (in kcal/mol)= 113.555 
Geometry 
C -2.18592893 0.35800064 -0.47624409 
C -0.81470542 -0.06212511 -0.95268126 
C 0.37107665 0.94985803 -0.67559083 
C 1.43795817 0.06210175 0.03116727 
C 0.82027316 -0.28640694 1.35468549 
C 1.23709635 -1.30720470 -0.71472623 
C -0.28199369 -1.40109534 -0.35404074 
C -0.18543861 -1.14899529 1.16118209 
C -1.09036126 -1.80076740 2.11913605 
C 1.74390460 0.74922434 3.88489068 
H -2.94038835 -0.40555042 -0.70887647 
H -2.20352112 0.52753526 0.60713451 
H -2.50994944 1.28741582 -0.96774162 
H 0.10408458 1.86035399 -0.12201712 
H 0.99143099 0.59848496 2.55675765 
H 2.44756113 0.47054669 0.02746379 
H 1.58756266 -0.13382519 2.63977539 
H 1.44874974 -1.27590564 -1.78674302 
H 1.83344042 -2.11849003 -0.28595273 
H -0.81280029 -2.29227198 -0.67844840 
H -2.14689792 -1.67850940 1.83369537 
H -0.98023400 -1.41053630 3.14113850 
H -0.90135742 -2.88633396 2.16676148 
H 2.08113784 1.75378034 3.73071607 
H 2.55256882 0.11083408 4.18397393 
H 0.92564760 0.69344101 4.57158972 
O 0.36842576 0.34686491 -2.84578504 
O 0.75455141 1.39376131 -1.96081720 
O -0.89462273 -0.10481606 -2.37401993 
Vibrational frequencies (in cm-1) 
-2941.1  10.8  66.3  71.3  82.6 119.5 131.9 162.5 216.3 248.8 276.7 309.6 357.0 361.5 
366.9 407.9 450.1 482.6 531.6 540.2 585.6 642.6 666.2 705.4 718.5 771.1 857.2 876.9 
889.0 946.9 952.8 969.3 982.5 992.8 1005.4 1031.8 1034.7 1042.9 1068.8 1074.3 1076.2 
1098.3 1123.6 1142.8 1171.2 1182.1 1199.9 1212.3 1218.4 1240.7 1245.3 1268.3 1273.3 
1277.1 1281.4 1284.8 1286.3 1286.8 1299.5 1301.8 1322.4 1383.7 1385.5 1390.2 1513.7 
662 
 
1847.7 2664.8 2670.7 2673.8 2675.8 2685.0 2706.6 2707.5 2716.4 2756.1 2759.0 2761.6 
2778.4 2779.9 2801.8 3294.6  
 
 
name= TS448 
energy (in kcal/mol)= 78.406542 
ZPE (in kcal/mol)= 142.701 
G (in kcal/mol)= 119.216 
Geometry 
C -2.56861146 0.32503150 0.26169384 
C -1.11190204 0.04333248 -0.08071071 
C -0.26799199 1.33837809 -0.28568383 
C 1.11517186 1.29998391 0.39249065 
C 0.95894970 0.81689186 1.77130922 
C 0.73374155 -1.54399687 0.29013712 
C -0.45539627 -0.98806049 0.84943346 
C 0.13045076 -0.27788304 2.22872943 
C -0.98198053 0.23933229 3.16061236 
C 0.88308354 -1.38062136 2.99579422 
H -3.16090555 -0.59953622 0.27477705 
H -3.02871142 0.98195340 -0.49099146 
H -2.67741473 0.80431639 1.24007599 
H -0.82409375 2.25780288 -0.01481229 
H 1.56055851 2.31822686 0.37336537 
H 1.82012052 0.69987873 -0.21984004 
H 1.25531319 1.52744554 2.53752925 
H 1.11479604 -2.49375266 0.60900623 
H 1.25736377 -1.10218102 -0.53380553 
H -1.20083995 -1.72842338 1.21033796 
H -1.72077850 -0.54056615 3.36521942 
H -1.50250661 1.09858954 2.72629215 
H -0.57577184 0.56848780 4.12358228 
H 1.14054801 -1.03229215 4.00348628 
H 1.83045273 -1.64069450 2.50948851 
H 0.28422770 -2.28909668 3.10167104 
O -0.11500047 0.07128111 -2.12784600 
O -0.11360270 1.42441117 -1.69952889 
O -1.17824654 -0.52573294 -1.40425635 
Vibrational frequencies (in cm-1) 
-383.3  70.1 138.5 152.6 174.8 189.4 207.3 227.1 258.0 281.5 284.3 329.5 347.6 375.2 
418.8 427.8 455.5 460.2 487.8 541.6 566.4 651.2 665.2 719.7 795.0 837.8 868.6 911.1 
928.6 963.6 972.6 989.3 1002.3 1006.0 1018.7 1035.4 1052.1 1059.4 1072.7 1111.4 1138.1 
1154.7 1163.4 1172.5 1200.5 1225.2 1237.7 1258.8 1270.3 1278.6 1286.9 1288.7 1297.8 
1301.8 1305.9 1311.4 1320.6 1343.7 1360.8 1381.8 1389.4 1396.7 1397.4 1435.0 1489.2 
2640.2 2665.8 2668.0 2669.1 2674.9 2678.9 2681.7 2692.3 2695.4 2719.0 2734.6 2741.3 
2762.4 2776.0 2778.1 2781.5  
 
 
name= TS449 
energy (in kcal/mol)= 80.185953 
ZPE (in kcal/mol)= 141.151 
G (in kcal/mol)= 118.069 
Geometry 
C -2.54075983 0.37048211 0.62632381 
C -1.11051427 0.00622358 0.25035345 
C -0.25993116 1.12056422 -0.27527001 
C 1.20540673 1.18280548 0.20551236 
C 1.52009725 0.20510565 1.31062525 
C 1.02034202 -1.17801917 0.76628520 
C -0.38397206 -0.80549172 1.34158893 
C 0.34591056 0.14129227 2.37062163 
C -0.30783084 1.44170103 2.79346664 
C 0.77620951 -0.61555325 3.62458982 
H -2.93326467 1.11981390 -0.07605621 
H -2.61779414 0.77269797 1.63760678 
663 
 
H -3.19589649 -0.50744742 0.55831755 
H 0.43470549 2.45596409 0.53583562 
H 1.35201898 2.41333993 0.70889360 
H 1.93542092 1.21427850 -0.61752744 
H 2.53147156 0.25213036 1.71055983 
H 1.49267887 -2.04299033 1.23236254 
H 1.05676326 -1.31424965 -0.32107983 
H -0.98495239 -1.61119025 1.75802815 
H -0.83419805 1.95511108 1.97803837 
H 0.41712899 2.12887671 3.24093970 
H -1.07862320 1.25289596 3.55669184 
H 1.44467695 -0.01165057 4.24757186 
H 1.30230831 -1.54889412 3.39299493 
H -0.09376609 -0.88582610 4.23610298 
O -0.57014270 -0.24486290 -1.99703518 
O -0.45724703 1.18140589 -1.58928789 
O -1.24924821 -0.86198526 -0.91514266 
Vibrational frequencies (in cm-1) 
-1910.1  99.2 124.7 163.7 169.9 180.1 194.6 239.0 271.9 292.8 312.4 327.3 382.2 406.5 
428.8 458.3 484.0 516.3 562.8 588.4 644.2 680.4 712.2 730.4 759.0 780.3 828.5 886.1 
897.7 925.3 953.0 963.2 982.8 991.6 1000.6 1008.6 1017.4 1034.1 1058.5 1077.5 1083.7 
1136.7 1144.6 1171.1 1182.1 1195.2 1217.6 1232.3 1254.3 1263.4 1275.1 1286.3 1289.5 
1291.6 1294.9 1298.4 1304.8 1307.7 1313.4 1319.8 1340.0 1376.4 1399.0 1405.4 1412.8 
1667.7 2649.6 2672.8 2675.3 2675.7 2678.4 2680.1 2685.9 2686.7 2747.1 2753.4 2758.4 
2774.3 2782.2 2782.9 3135.5  
 
 
name= TS450 
energy (in kcal/mol)= 79.9656 
ZPE (in kcal/mol)= 141.402 
G (in kcal/mol)= 115.826 
Geometry 
C -2.36698742 -0.27564307 -1.57139714 
C -0.90217140 -0.16140317 -1.14963750 
C -0.55918597 1.29682947 -0.65126770 
C 0.48736246 1.33810134 0.48082203 
C 0.57332589 0.04241675 1.25049546 
C 0.86689434 -1.15259820 0.31922711 
C -0.48435458 -1.18041678 -0.20282477 
C -0.03472480 -0.12673613 2.53621812 
C -0.88523005 0.92561382 3.14394156 
C -0.05415190 -1.45534736 3.20002866 
H -2.63923086 0.51223344 -2.28392209 
H -3.03503818 -0.21867415 -0.70775383 
H -2.54478504 -1.23787349 -2.07014851 
H -1.46317630 1.87957757 -0.40252630 
H 0.27873647 2.20263783 1.13734924 
H 1.47576500 1.55374083 0.01081603 
H 1.46369567 0.19307348 2.22125814 
H 1.18964368 -2.06333828 0.84349655 
H 1.65396530 -0.90060821 -0.41729405 
H -1.17710382 -1.92140623 0.12720391 
H -1.91005204 0.86365688 2.72983318 
H -0.53393910 1.94760180 2.94620624 
H -0.97643236 0.82362687 4.23430385 
H -0.17315892 -1.39113201 4.28942469 
H 0.83567006 -2.06813257 3.00474139 
H -0.91426547 -2.03948828 2.81206975 
O 0.69921905 0.86800135 -2.44343886 
O -0.02429565 1.92152009 -1.80497027 
O -0.16125811 -0.24756220 -2.39859177 
Vibrational frequencies (in cm-1) 
-1488.0  37.9  51.3  63.8  82.9 107.4 156.9 168.3 188.3 267.8 283.8 302.3 336.0 365.6 
396.4 436.9 437.2 482.1 507.0 548.4 633.6 686.2 715.5 745.0 815.6 829.7 847.9 931.8 
935.3 955.1 964.9 989.6 997.6 1006.9 1022.4 1033.6 1047.7 1069.7 1084.9 1104.7 1116.3 
664 
 
1134.1 1172.1 1187.1 1223.0 1238.2 1246.9 1255.9 1266.6 1270.8 1280.7 1281.9 1292.1 
1295.0 1316.0 1323.4 1336.8 1349.8 1360.5 1363.1 1384.5 1391.5 1398.4 1453.1 1521.2 
2189.6 2644.5 2647.2 2651.4 2667.0 2673.1 2675.9 2676.5 2685.8 2700.8 2728.5 2753.1 
2770.1 2770.8 2782.2 2799.3  
 
 
name= TS451 
energy (in kcal/mol)= 81.00063 
ZPE (in kcal/mol)= 140.374 
G (in kcal/mol)= 114.441 
Geometry 
C -1.54294625 -2.65262402 -0.58451363 
C -0.31558616 -1.77582395 -0.51842176 
C 0.23735357 1.67041684 -0.49595026 
C 1.52235675 1.04818204 0.13191011 
C 1.38240959 0.14737587 1.14636540 
C 1.84508836 -1.24242864 0.82513837 
C 0.60001617 -1.98546576 0.44466223 
C 0.71462029 0.39804995 2.46246738 
C 0.97554050 1.83109130 2.94592226 
C -0.79469506 0.13415379 2.38047746 
H -2.09071066 -2.64296479 0.36600245 
H -1.26661963 -3.69118923 -0.81450941 
H -2.24657591 -2.32667613 -1.36791567 
H -0.63097308 1.81312448 0.10040526 
H 1.38528015 2.36330273 0.08009785 
H 2.25703943 0.80382331 -0.65877456 
H 1.14596571 -0.30915550 3.22143987 
H 2.35346950 -1.73433054 1.67747267 
H 2.58036536 -1.26783557 -0.00915796 
H 0.42018417 -2.83041250 1.11574352 
H 0.46807576 2.57154612 2.31833474 
H 2.04564064 2.06518084 2.95114262 
H 0.60574726 1.97080199 3.96892424 
H -1.28140614 0.33072260 3.34151549 
H -1.00061529 -0.90880676 2.10723853 
H -1.28026631 0.76503430 1.62624775 
O 0.56788365 -0.14202324 -1.94055377 
O 0.20537365 1.34662020 -1.74398328 
O -0.49766581 -0.92271786 -1.56453691 
Vibrational frequencies (in cm-1) 
-1652.9  36.5  55.9  73.8  87.7 127.5 142.1 151.6 179.8 214.6 249.3 260.0 273.3 325.5 
339.7 368.9 381.5 449.0 468.3 529.5 536.6 562.6 614.8 630.0 674.7 712.7 811.8 846.9 
876.5 893.0 904.0 978.6 979.6 984.0 1012.9 1015.4 1027.3 1060.0 1074.4 1127.8 1139.9 
1164.2 1178.9 1190.1 1222.3 1227.5 1243.1 1264.1 1275.7 1277.5 1289.1 1295.2 1298.2 
1301.2 1304.8 1320.3 1333.6 1386.8 1391.4 1398.2 1409.5 1423.2 1426.9 1702.2 1853.8 
2196.7 2658.5 2660.8 2662.9 2671.5 2672.8 2674.9 2678.6 2698.8 2703.4 2736.7 2740.8 
2747.4 2774.9 2777.3 2781.1  
 
 
name= TS452 
energy (in kcal/mol)= 78.774599 
ZPE (in kcal/mol)= 142.658 
G (in kcal/mol)= 118.908 
Geometry 
C -2.34684145 0.16304095 -0.89659960 
C -0.85759847 -0.03654494 -0.83042792 
C 0.01172089 1.22734250 -0.90670003 
C 0.97481752 1.43535865 0.27456009 
C 1.13804040 0.16522039 1.12684759 
C 1.27706671 -1.04586753 0.17482097 
C -0.21217976 -1.22295425 -0.10083092 
C -0.14832249 -0.27127580 1.78882297 
C -1.26668137 0.66120002 2.05757616 
C -0.09641752 -1.43630066 2.71661166 
665 
 
H -2.63855675 0.35499783 -1.94594552 
H -2.69859261 1.00773515 -0.29869785 
H -2.89453402 -0.73350931 -0.58135972 
H -0.60671818 2.11978834 -1.10711465 
H 0.64471663 2.28286104 0.90023872 
H 1.96911223 1.73445399 -0.12351689 
H 1.97423615 0.28301998 1.84109864 
H 1.75684132 -1.92176377 0.62503745 
H 1.84724203 -0.81738149 -0.74912420 
H -0.73483055 -2.12450056 0.16846353 
H -1.35033108 1.48311651 1.33194065 
H -1.14876526 1.13576466 3.04762827 
H -2.24109859 0.14744621 2.07031004 
H 0.09361977 -1.10279030 3.75104828 
H 0.69384695 -2.16116811 2.47516281 
H -1.04519654 -1.99341424 2.73866803 
O 0.27650161 0.37749955 -2.98754618 
O 0.89143719 1.00758093 -2.04666953 
O -0.37519592 -1.03666921 -1.65443764 
Vibrational frequencies (in cm-1) 
-759.3  89.6 110.0 121.7 144.9 153.7 201.3 205.5 224.3 242.6 269.2 322.1 352.7 375.5 
389.5 418.8 422.4 489.5 508.0 539.5 589.9 611.1 723.2 793.4 866.8 885.2 921.0 930.4 
937.6 970.8 991.9 1008.3 1018.7 1027.0 1042.4 1062.6 1068.0 1094.7 1100.7 1113.5 1133.8 
1158.2 1168.7 1183.4 1211.1 1226.7 1236.4 1251.0 1262.5 1265.4 1266.3 1273.7 1276.6 
1278.2 1294.4 1304.5 1321.0 1335.3 1353.1 1366.9 1382.1 1387.3 1395.6 1402.6 1467.1 
2650.0 2653.2 2655.6 2657.0 2660.3 2660.8 2665.8 2682.4 2694.2 2716.8 2737.8 2747.0 
2749.5 2769.2 2771.8 2779.2  
 
 
name= TS453 
energy (in kcal/mol)= 78.832473 
ZPE (in kcal/mol)= 142.662 
G (in kcal/mol)= 119.726 
Geometry 
C -2.29567039 -0.11343825 -1.11320189 
C -0.82448795 -0.21988998 -0.83283753 
C -0.00473295 1.08565992 -0.90717664 
C 0.50630893 1.44970505 0.52262133 
C 0.70171473 0.21690596 1.43711382 
C 1.21738336 -0.90618281 0.49344934 
C -0.28015304 -1.11250187 0.17159675 
C -0.63236333 -0.68982110 1.60480992 
C -1.91480841 0.07118891 1.88584865 
C -0.47251901 -1.78131562 2.65627670 
H -2.74309278 0.78391301 -0.66759508 
H -2.84029520 -0.98433078 -0.71742061 
H -2.49427106 -0.06954713 -2.19506763 
H -0.53441894 1.92877485 -1.38269113 
H -0.19846084 2.16089640 0.98477849 
H 1.47388038 1.97786453 0.42670028 
H 1.24089000 0.43074714 2.35224236 
H 1.66996344 -1.76086394 1.00532787 
H 1.90614739 -0.61945175 -0.29784390 
H 0.14148421 -1.91565853 -1.31659505 
H -2.79311873 -0.54882913 1.67081220 
H -1.99973685 0.99077588 1.30032531 
H -1.96956312 0.36446573 2.94200237 
H -0.39561431 -1.36137301 3.66402383 
H 0.41648646 -2.39865514 2.48619936 
H -1.33353524 -2.46047184 2.63294807 
O 0.71549783 -0.21617465 -2.66118495 
O 1.13101411 0.76368620 -1.71200305 
O -0.25561690 -1.04346890 -2.00908565 
Vibrational frequencies (in cm-1) 
666 
 
-1159.9 115.3 129.5 144.6 173.4 189.9 213.0 226.0 264.4 291.4 300.8 368.9 387.9 403.8 
453.0 458.9 494.1 537.8 598.2 632.2 635.7 679.9 734.3 780.8 837.6 865.1 900.6 910.6 
929.1 951.6 958.2 978.1 994.4 1010.7 1013.1 1022.3 1060.4 1072.8 1084.0 1103.7 1109.5 
1117.6 1140.0 1171.9 1183.1 1214.2 1227.1 1240.3 1243.9 1255.3 1274.6 1279.1 1281.7 
1292.5 1298.7 1302.7 1314.0 1324.1 1324.8 1357.2 1382.5 1398.7 1406.0 1419.0 1464.9 
2174.7 2665.2 2666.2 2669.6 2673.2 2675.7 2679.9 2683.9 2685.2 2692.2 2739.5 2752.3 
2767.0 2776.2 2780.6 2782.1  
 
 
name= TS454 
energy (in kcal/mol)= 79.674356 
ZPE (in kcal/mol)= 141.863 
G (in kcal/mol)= 118.684 
Geometry 
C -0.95238755 1.13190281 -0.58242092 
C 0.28920226 0.33312887 -0.23189452 
C 1.52649704 1.22335986 0.17217043 
C 2.29525571 0.80339859 1.44197757 
C 1.72316915 -0.45647670 2.08515293 
C 1.42475009 -1.50529847 0.98456882 
C 0.05029547 -0.79424789 0.76964615 
C 0.10961783 -0.27308020 2.25890784 
C -0.29302114 1.06336208 2.62460735 
C -0.33481921 -1.27212564 3.22405544 
H -1.69171616 0.49271232 -1.08653702 
H -0.72260601 1.95442381 -1.27170202 
H -1.44443789 1.55254995 0.30286270 
H 1.25139426 2.29481886 0.19904670 
H 2.30128993 1.63673533 2.17007413 
H 3.36162243 0.62747233 1.17559457 
H 2.24902177 -0.78162611 2.98256141 
H 1.34479645 -2.53400607 1.34384965 
H 2.10242142 -1.50214503 0.12349479 
H -0.80653621 -1.42440360 0.52523669 
H -1.99543175 0.37264414 3.15197971 
H -0.47439171 1.82977547 1.90920363 
H -0.13686295 1.40952433 3.62461584 
H -0.56490707 -2.27051364 2.92615962 
H -2.00724708 -0.40036485 3.35478945 
H -0.16042441 -1.12496035 4.26834152 
O 1.65514970 0.60465256 -1.99766833 
O 2.45399537 1.03133672 -0.90242925 
O 0.74662128 -0.31746752 -1.43341163 
Vibrational frequencies (in cm-1) 
-732.9  72.9 106.9 140.4 182.9 189.6 232.2 264.5 275.6 326.1 346.5 354.3 376.6 413.9 
424.1 486.4 499.2 527.7 557.3 601.4 629.6 631.1 656.6 710.6 736.2 774.9 829.7 870.3 
890.6 914.5 938.3 946.9 951.8 972.9 979.7 1004.7 1011.5 1028.0 1034.5 1042.3 1054.9 
1074.7 1086.5 1102.0 1123.0 1136.2 1154.4 1175.6 1183.6 1217.1 1233.7 1255.2 1264.1 
1273.2 1278.8 1283.0 1288.9 1307.9 1313.0 1321.4 1367.5 1372.6 1376.6 1389.4 1400.6 
1423.6 2651.6 2665.2 2672.5 2681.8 2684.5 2729.3 2732.6 2733.0 2738.4 2746.5 2760.1 
2763.5 2777.9 2791.3 4715.7  
 
 
name= TS455 
energy (in kcal/mol)= 79.56221 
ZPE (in kcal/mol)= 142.009 
G (in kcal/mol)= 118.759 
Geometry 
C -2.62057173 0.06300927 0.51089825 
C -1.20163589 -0.23487487 0.04547063 
C -0.32339412 1.04483802 -0.16214328 
C 1.12252423 0.99940900 0.36927555 
C 1.44379389 -0.14237475 1.30646983 
C 0.73028222 -1.79140619 0.16882423 
C -0.48598031 -1.30928365 0.88081687 
667 
 
C 0.23356515 -0.66271433 2.11496935 
C -0.49779710 0.40768431 2.91075290 
C 0.66332617 -1.76778210 3.08877257 
H -3.09026290 0.83645559 -0.11307603 
H -2.65978003 0.39285701 1.55267361 
H -3.25194034 -0.83349788 0.42735818 
H -0.84693741 1.95967932 0.18849861 
H 1.34194705 1.96256918 0.87747356 
H 1.81418203 0.97762407 -0.50231190 
H 2.35114018 0.01949621 1.89282806 
H 1.88470106 -1.27284343 0.72793123 
H 0.80940182 -1.69144458 -0.89089096 
H -1.17554965 -2.13077573 1.14771226 
H -1.42116369 0.01194588 3.35116644 
H -0.75864388 1.28770106 2.31669011 
H 0.12743072 0.76703932 3.73926344 
H 1.36862447 -1.39412212 3.83658929 
H 1.14444972 -2.60587967 2.56339512 
H -0.20032991 -2.18170920 3.62030615 
O -0.38806232 -0.11936899 -2.08118869 
O -0.30019779 1.20463190 -1.57954705 
O -1.39608618 -0.72969329 -1.29427523 
Vibrational frequencies (in cm-1) 
-1397.2  81.5 104.0 160.3 175.4 189.3 210.5 223.4 251.4 271.4 297.6 347.5 370.6 392.5 
428.4 463.2 476.2 522.5 573.1 593.7 658.7 691.6 714.0 817.7 844.3 868.8 893.9 907.2 
947.2 954.2 972.3 993.1 1003.7 1011.7 1019.3 1029.5 1047.8 1075.4 1099.9 1110.8 1144.8 
1158.8 1183.7 1194.4 1201.7 1217.6 1225.7 1226.6 1261.8 1275.9 1279.7 1280.5 1283.7 
1291.2 1295.0 1298.6 1300.6 1303.1 1308.5 1311.7 1324.0 1380.5 1398.6 1407.3 1414.0 
1971.7 2646.8 2665.4 2668.1 2672.6 2676.3 2678.0 2682.5 2683.9 2707.7 2718.3 2729.5 
2731.9 2779.0 2780.4 2783.2  
 
 
name= TS456 
energy (in kcal/mol)= 81.928697 
ZPE (in kcal/mol)= 139.911 
G (in kcal/mol)= 112.603 
Geometry 
C -2.84404472 -1.03713489 0.30140615 
C -1.61854451 -1.16292043 -0.57437491 
C -1.59688589 -0.22706501 -1.82979604 
C -0.23402956 0.46830542 -1.86269170 
C 0.59918340 -0.14169481 -0.77890646 
C 1.91073692 0.04395578 -0.64242357 
C -0.24421569 -1.00024901 0.13988119 
C -0.40690387 -0.42832608 1.47174165 
C -0.50455735 0.97644289 1.85503019 
C 0.25266781 -1.58847710 2.91703236 
H -3.75882854 -1.30247415 -0.24203150 
H -2.95010619 -0.02113705 0.70110196 
H -2.76414363 -1.69871068 1.17796362 
H -2.45705601 0.45825368 -1.90614160 
H -0.33210535 1.56006493 -1.71398451 
H 0.23981136 0.33937859 -2.85820453 
H 0.85376594 -0.82630252 2.13481354 
H 2.50205784 -0.40573047 0.13448633 
H 2.49727443 0.66006629 -1.30336781 
H 0.20903243 -2.02686923 0.19426933 
H -1.27001060 1.46058386 1.21882719 
H 0.41719366 1.56210585 1.72388924 
H -0.84787746 1.10972038 2.89104682 
H -0.39307602 -1.13345723 3.66972285 
H -0.23735970 -2.47500149 2.50965239 
H 1.21309492 -1.86381492 3.36348371 
O -1.18541736 -2.34031309 -2.45919368 
O -1.74588384 -1.11840021 -2.92753415 
668 
 
O -1.69893850 -2.47837926 -1.14573578 
Vibrational frequencies (in cm-1) 
-1150.2  10.5  26.0  64.4  71.6 106.4 121.9 137.8 179.2 202.4 235.4 250.5 306.4 336.5 
343.0 376.1 438.9 443.3 544.3 560.5 571.4 601.2 631.3 662.3 708.2 722.1 855.5 857.2 
928.6 945.0 968.1 973.5 977.9 1004.1 1010.4 1026.5 1055.0 1056.8 1083.6 1122.2 1131.5 
1159.5 1183.6 1197.4 1211.5 1236.8 1246.5 1263.2 1265.9 1269.4 1276.6 1279.8 1284.7 
1289.4 1289.8 1292.7 1307.0 1313.1 1338.9 1382.6 1388.2 1395.2 1403.2 1470.3 1879.9 
1972.5 2643.7 2657.5 2662.0 2663.2 2669.2 2671.2 2682.2 2690.0 2704.6 2729.0 2744.1 
2757.1 2770.6 2782.2 2797.6  
 
 
name= TS457 
energy (in kcal/mol)= 83.71411 
ZPE (in kcal/mol)= 138.442 
G (in kcal/mol)= 107.277 
Geometry 
C -3.66523188 -0.29666901 0.61229962 
C -2.34531965 -0.77993687 0.75491018 
C -0.36149903 1.74135837 -0.42889211 
C 0.98388702 1.21731722 -0.00162936 
C 0.91460831 -0.17607443 0.63117421 
C -0.01373259 -1.13357758 -0.16133886 
C -1.15174918 -1.25159626 0.82413181 
C 0.33557980 -0.24396436 2.03135210 
C -0.41289295 0.86780182 2.66070030 
C 1.08003327 -1.13089081 2.97846637 
H -4.13146098 0.01995586 1.56388225 
H -4.33365274 -1.04774342 0.14715264 
H -3.69164963 0.58662567 -0.06263184 
H -1.23688550 1.47450203 0.17754483 
H 1.45020900 1.93861836 0.70135946 
H 1.66773719 1.19553621 -0.87831329 
H 1.95438991 -0.58671367 0.63787771 
H 0.46117919 -2.10393990 -0.37054914 
H -0.33122925 -0.73442890 -1.13716486 
H -0.86141485 -1.84050034 1.75478115 
H -0.27052347 0.91246545 3.74991867 
H -1.50484893 0.74525675 2.50245221 
H -0.14513558 1.85683796 2.26918159 
H 1.96034730 -0.61093829 3.38950595 
H 1.44647637 -2.04990529 2.50324388 
H 0.46404437 -1.43194388 3.83662390 
O -0.54786882 0.99314274 -3.75870828 
O -0.47916714 2.43760613 -1.40819416 
O -1.43565023 0.62157698 -3.15906678 
Vibrational frequencies (in cm-1) 
-530.1  17.7  20.5  30.1  44.3  56.9  67.1  71.0  89.3  94.7 108.2 151.7 167.3 210.8 
238.5 244.4 269.1 306.8 337.5 371.0 424.3 440.1 472.6 514.1 597.2 694.1 816.0 839.0 
922.9 968.7 989.4 991.8 1007.2 1022.7 1031.6 1034.9 1073.2 1087.8 1096.8 1100.0 1156.0 
1167.6 1201.3 1205.3 1231.8 1250.4 1262.2 1265.4 1276.5 1282.6 1284.7 1291.0 1296.3 
1299.5 1307.7 1326.7 1352.9 1372.6 1380.0 1390.1 1405.7 1414.9 1598.4 1831.3 2055.6 
2531.1 2619.0 2638.9 2645.4 2653.9 2657.6 2661.7 2668.5 2672.3 2674.9 2697.5 2739.4 
2752.3 2758.1 2764.1 2774.6  
 
 
name= TS458 
energy (in kcal/mol)= 81.410672 
ZPE (in kcal/mol)= 140.78 
G (in kcal/mol)= 115.302 
Geometry 
C -2.60028024 -1.28336236 -0.14817255 
C -1.21902270 -0.61565496 -0.18897839 
C -1.07343232 0.43017077 0.95019866 
C 0.33244323 1.00774645 1.11944333 
C 1.36901641 0.02083387 1.67381819 
669 
 
C 1.62333411 -1.09779757 0.67641080 
C -0.24506082 -1.67758064 -0.35414138 
C 0.94463813 -0.47528873 3.03547565 
C 1.47658213 0.33082969 4.17606886 
C 0.14996277 -1.52842580 3.23538268 
H -3.39600051 -0.52849511 -0.08384770 
H -2.69106113 -1.95931134 0.70982501 
H -2.78219503 -1.87118731 -1.05695403 
H -1.52248341 0.09975289 1.90839516 
H 0.26642024 1.89395692 1.78554717 
H 0.67797497 1.40911647 0.14273588 
H 2.33720639 0.58493340 1.78987130 
H 2.40842168 -1.79032023 1.00289745 
H 1.90585615 -0.71953244 -0.30912734 
H 0.19266857 -1.87061927 -1.30832005 
H 1.26825193 1.40262718 4.04665489 
H 2.56611383 0.21651580 4.26924597 
H 1.04139313 0.03551046 5.14029565 
H -0.26525077 -2.13970304 2.44874485 
H 0.71042207 -1.91463232 0.73409625 
H -0.15283443 -1.86807420 4.21209297 
O -1.92428335 1.40502285 -0.95772649 
O -1.89738229 1.49346095 0.48917567 
O -1.16004700 0.27686681 -1.32350948 
Vibrational frequencies (in cm-1) 
-823.1  42.1  55.1  76.3  95.8 105.8 133.5 153.3 227.8 255.1 260.6 305.8 324.3 341.6 
378.0 410.1 452.0 487.4 536.2 560.8 604.8 649.2 676.3 719.1 782.9 838.5 860.9 907.3 
959.9 964.2 969.4 989.2 995.4 1001.5 1025.7 1041.2 1050.8 1060.8 1090.2 1098.9 1107.6 
1110.2 1142.5 1176.8 1201.5 1223.3 1232.5 1242.5 1248.1 1269.4 1270.1 1274.5 1286.6 
1287.0 1287.6 1288.8 1314.5 1325.3 1365.5 1377.8 1380.6 1390.2 1404.3 1411.8 1864.5 
1872.4 2652.8 2667.2 2668.9 2670.5 2672.8 2676.9 2683.8 2687.2 2712.7 2717.2 2737.7 
2742.7 2778.0 2778.2 2787.2  
 
 
name= TS459 
energy (in kcal/mol)= 83.885476 
ZPE (in kcal/mol)= 138.502 
G (in kcal/mol)= 111.384 
Geometry 
C -1.62810488 -0.69478126 -1.17649277 
C -0.22275633 -0.58319910 -0.78161017 
C 2.06879346 2.10139277 0.87580445 
C 2.23968697 1.21423617 2.08351153 
C 1.60819875 -0.15897686 1.99111262 
C 1.85482715 -0.98261639 0.69701556 
C 0.32060835 -1.12484063 0.47697486 
C 0.06025438 -0.25942741 1.75119274 
C -0.71933859 1.01181613 1.59662955 
C -1.68331789 -1.42501719 2.77794727 
H -2.03484990 0.29913463 -1.46176370 
H -2.28160920 -1.13218807 -0.41419743 
H -1.72610221 -1.29761573 -2.10337748 
H 2.02617804 1.63092479 -0.11339590 
H 1.84842602 1.74299794 2.98321206 
H 3.33252770 1.11182456 2.27617253 
H 1.90083895 -0.73683995 2.89512934 
H 2.36579634 -1.93688338 0.86632492 
H 2.40939424 -0.46410424 -0.08723663 
H -0.01779790 -2.17686236 0.60867306 
H -0.31279291 1.67170929 0.81481472 
H -0.72400705 1.59902341 2.52725179 
H -1.76618223 0.83350809 1.31631946 
H -0.30451606 -0.94780525 2.70227779 
H -1.98913178 -1.94806320 1.90571360 
H -2.31624918 -0.63129571 3.09362807 
670 
 
O 0.24448815 0.48557832 -2.64144536 
O 2.00387019 3.29889802 0.99665017 
O 0.65630047 0.00360207 -1.54899743 
Vibrational frequencies (in cm-1) 
-587.6  35.5  42.1  54.8  86.3  99.2 115.7 128.5 152.8 180.7 200.6 220.3 256.4 269.3 
277.3 301.2 376.7 392.0 424.9 448.7 528.9 586.9 658.1 702.0 732.0 736.6 790.2 867.2 
869.5 915.4 937.2 994.0 1029.4 1039.8 1046.7 1052.7 1060.7 1082.2 1092.8 1112.7 1116.4 
1135.1 1164.1 1178.9 1181.8 1208.0 1225.7 1234.5 1260.8 1261.0 1279.7 1283.9 1286.4 
1294.2 1298.4 1306.5 1321.2 1349.0 1361.6 1382.7 1384.2 1398.2 1450.0 1588.7 1754.0 
1835.1 2629.9 2644.9 2653.8 2658.5 2669.4 2672.5 2675.4 2692.2 2694.9 2701.3 2709.7 
2735.4 2761.4 2767.7 2777.6  
 
 
name= TS460 
energy (in kcal/mol)= 84.931797 
ZPE (in kcal/mol)= 137.675 
G (in kcal/mol)= 109.766 
Geometry 
C -2.82306464 -1.47451051 0.39705040 
C -1.62570598 -0.72722340 -0.06251823 
C -0.09186467 2.42780166 -1.30572041 
C 1.16569395 1.99033208 -1.33745908 
C 1.27252380 -0.46952259 2.31079008 
C 2.29238722 -0.93807186 1.59252185 
C -0.49230832 -0.42994175 0.57865807 
C -0.17876377 -0.79161641 2.00896209 
C -1.08463779 0.04552403 2.93787764 
C -0.46544765 -2.23621649 2.15830131 
H -3.60197363 -0.79149689 0.76522745 
H -2.56164463 -2.16073103 1.23058708 
H -3.26698232 -2.08811787 -0.39997341 
H -0.43704520 3.41380489 -0.99391736 
H 2.00527529 2.58751607 -1.02361891 
H 1.46203902 1.01047506 -1.67111002 
H 1.43171520 0.18131144 3.16803066 
H 2.17219828 -1.57242017 0.72682019 
H 3.32539725 -0.71573286 1.80797201 
H 0.29164401 0.14462146 0.08496887 
H -0.84278138 -0.10651940 3.99164408 
H -2.13675187 -0.22950634 2.79370530 
H -0.98996437 1.11406699 2.71641374 
H -0.58095295 -2.63568338 3.64560021 
H 0.23318204 -2.58993436 3.61949053 
H 0.12404600 -2.95443626 1.63871669 
O -0.88340416 0.37677885 -1.96534448 
O -1.20395351 1.75371314 -1.70179092 
O -1.89325115 -0.35537281 -1.37196972 
Vibrational frequencies (in cm-1) 
-1013.3  22.6  51.3  55.7  71.2  86.7 114.2 124.1 141.5 169.6 184.3 190.4 215.8 241.1 
279.2 304.5 347.0 360.3 402.1 414.5 491.2 508.9 522.1 561.9 577.6 611.0 622.1 625.4 
700.8 838.9 856.1 881.7 908.8 927.8 937.7 982.1 987.6 1006.9 1013.2 1023.0 1053.4 
1056.5 1061.5 1078.8 1092.3 1099.6 1140.2 1181.1 1195.9 1235.4 1265.8 1270.6 1278.7 
1286.1 1288.4 1303.6 1309.1 1361.4 1377.4 1383.1 1394.9 1408.0 1414.7 1841.3 1847.2 
1891.7 2625.4 2672.2 2677.6 2683.2 2712.3 2714.0 2714.6 2735.4 2739.8 2753.6 2767.7 
2781.5 2786.0 2797.0 4667.2  
 
 
name= TS461 
energy (in kcal/mol)= 83.646462 
ZPE (in kcal/mol)= 139.124 
G (in kcal/mol)= 112.967 
Geometry 
C -1.83229939 -1.08795006 -1.72441321 
C -0.48810459 -1.15003505 -1.18175929 
C -0.01722229 1.16578182 -0.57855656 
671 
 
C 0.71671488 1.65801950 0.59284058 
C 0.67067074 0.67167499 1.76962764 
C 1.00666198 -0.76846208 1.25008331 
C -0.49723837 -0.97700055 1.00164723 
C -0.78923165 0.14609319 2.08518882 
C -1.95936368 1.07734567 1.84377797 
C -0.89805839 -0.45329468 3.48209684 
H -1.90957288 -1.67221609 -2.66613539 
H -2.13998540 -0.04575174 -1.97920120 
H -2.60646151 -1.47297032 -1.03213214 
H -0.76932236 -0.07649078 0.04240459 
H 0.32041793 2.65527350 0.89327423 
H 1.77385436 1.87228494 0.30969240 
H 1.23566108 1.02139305 2.63516736 
H 1.43669244 -1.42998001 2.00713142 
H 1.67248090 -0.79896896 0.38364910 
H -0.96688521 -1.92807529 1.10820111 
H -2.91548944 0.54831952 1.91509472 
H -1.92687744 1.57594607 0.86656337 
H -1.97329969 1.88315122 2.59162858 
H -0.08131475 -1.14948377 3.70303721 
H -1.83650797 -1.00357268 3.60866379 
H -0.86885474 0.33230953 4.24792777 
O 0.29477362 2.88444726 -1.93874241 
O -0.20224478 1.70718412 -1.69250770 
O 0.59998821 -1.49737786 -1.38102071 
Vibrational frequencies (in cm-1) 
-1640.2  49.3  63.7  78.0  99.2 103.8 128.3 135.5 161.2 180.2 217.7 229.5 251.5 281.3 
311.7 369.3 374.4 421.5 433.6 462.5 488.4 538.8 587.8 693.0 747.4 770.4 843.2 916.5 
928.7 984.9 1000.2 1005.3 1010.4 1010.5 1023.1 1038.9 1056.4 1073.3 1078.8 1094.8 
1098.5 1117.1 1128.4 1176.7 1188.3 1192.8 1215.1 1219.3 1225.5 1249.0 1270.8 1274.6 
1284.6 1290.9 1293.7 1300.3 1304.5 1334.9 1350.4 1353.3 1370.6 1404.8 1413.8 1664.7 
1715.9 2065.0 2607.5 2632.9 2644.3 2663.2 2675.1 2677.4 2678.5 2681.4 2731.8 2744.9 
2746.9 2759.7 2765.5 2780.1 2782.8  
 
 
name= TS462 
energy (in kcal/mol)= 84.633873 
ZPE (in kcal/mol)= 138.207 
G (in kcal/mol)= 109.749 
Geometry 
C -1.80946781 1.90993368 3.05261839 
C -1.09319176 0.81705184 2.34752228 
C -0.10964830 2.84029236 -0.29408470 
C 0.85770790 2.84399220 0.61686369 
C 0.58901261 -1.01987092 2.07612614 
C 2.24091605 -0.44218793 0.25641042 
C -0.08873195 0.07825874 2.83507550 
C 1.90918253 -0.53106649 1.52477300 
C 2.94450889 -0.10414817 2.52185464 
C 0.79505872 -2.23727318 2.99272594 
H -1.42892002 2.89427432 2.73382002 
H -1.70024853 1.84679726 4.14341073 
H -2.88812586 1.89777014 2.82740568 
H -0.43114370 3.66723143 -0.92512505 
H 1.46283102 3.70478514 0.84287089 
H 1.13581828 1.97713747 1.20297260 
H -0.07069528 -1.35364278 1.23083168 
H 1.05241731 -0.90113540 -0.52298711 
H 1.77401983 -0.63835964 -0.94683014 
H 0.29221199 0.24928110 3.84098726 
H 3.26914586 -0.94806268 3.14418016 
H 2.56093878 0.68161956 3.18442610 
H 3.84285500 0.29628146 2.02576145 
H 1.36998182 -1.97890741 3.88845155 
672 
 
H 1.34122957 -3.03078351 2.47085839 
H -0.16633044 -2.64686431 3.32227232 
O -0.65473466 0.63140671 0.11606922 
O -0.90231890 1.78347333 -0.64979150 
O -1.65820787 0.57452042 1.10610254 
Vibrational frequencies (in cm-1) 
-1599.5  27.5  41.8  55.1  63.3  65.8  80.9  96.0 117.1 144.0 159.5 169.0 234.0 237.1 
281.3 306.5 342.8 373.6 424.5 434.4 462.7 523.7 542.8 556.6 603.8 617.8 633.1 645.4 
801.4 838.0 875.3 921.4 929.9 949.7 968.3 1006.2 1010.2 1053.5 1057.9 1062.0 1066.7 
1076.1 1083.9 1121.3 1166.0 1233.4 1258.7 1269.9 1275.0 1276.4 1278.2 1290.3 1294.5 
1299.1 1304.0 1322.8 1331.5 1368.1 1369.5 1392.6 1397.9 1405.3 1518.5 1851.5 1858.6 
1910.9 2663.1 2668.2 2671.7 2674.4 2676.2 2679.8 2687.7 2702.7 2732.3 2754.2 2776.6 
2777.3 2781.0 2787.9 3909.3  
 
 
name= TS463 
energy (in kcal/mol)= 83.146123 
ZPE (in kcal/mol)= 139.734 
G (in kcal/mol)= 112.542 
Geometry 
C -1.55733795 -1.27943618 -1.19674205 
C -0.23636966 -0.52617041 -1.11482354 
C -0.35331049 0.79394035 -0.28708675 
C 0.67269541 0.98301077 0.82874729 
C 0.37612313 0.09249410 1.98836156 
C 2.20114287 -1.26833871 -1.06774348 
C 0.89863382 -1.43602891 -0.68998276 
C -0.62951246 0.26876617 2.85583444 
C -1.60903309 1.39202766 2.79105169 
C -0.84872458 -0.68781591 3.98385899 
H -2.35152136 -0.64286402 -1.61492843 
H -1.88743338 -1.62010294 -0.20832570 
H -1.48517218 -2.15708282 -1.85035085 
H -1.38792799 0.95449698 0.08740518 
H 0.67784441 2.05139453 1.13949499 
H 1.70015920 0.80447009 0.44280197 
H 1.06677008 -0.74375919 2.09639021 
H 1.41420904 -2.36811153 -1.55643263 
H 2.64468247 -0.55037271 -1.69676537 
H 0.63952027 -2.07114756 0.17060127 
H -2.53232919 1.08120207 2.28117676 
H -1.21572313 2.26653236 2.25362032 
H -1.89730488 1.74116631 3.79244922 
H -0.63476034 -0.20949445 4.95089965 
H -0.20905348 -1.57756461 3.91911994 
H -1.88933094 -1.03807515 4.01711953 
O 0.60618127 1.21710182 -2.27781609 
O -0.18509607 1.82048614 -1.26931574 
O 0.01888198 -0.06374824 -2.45094702 
Vibrational frequencies (in cm-1) 
-1489.3  27.8  36.1  59.5  87.1  91.6  98.0 105.9 154.9 194.7 210.0 236.6 253.5 306.2 
337.0 355.7 392.0 421.8 453.8 483.3 539.8 574.9 635.8 682.8 743.6 798.8 844.3 862.8 
913.5 922.8 958.0 977.1 980.0 993.5 1002.9 1016.4 1020.5 1060.4 1081.1 1082.1 1114.7 
1136.1 1143.0 1184.9 1204.4 1221.8 1233.4 1251.6 1273.5 1277.4 1283.4 1284.7 1286.1 
1288.0 1290.5 1303.0 1323.9 1327.0 1343.4 1377.8 1392.1 1400.2 1414.3 1582.5 1874.4 
2267.2 2648.1 2667.8 2668.3 2669.8 2673.4 2676.1 2676.4 2681.0 2710.1 2736.2 2751.0 
2773.1 2777.6 2779.7 2780.9  
 
 
name= TS464 
energy (in kcal/mol)= 81.948628 
ZPE (in kcal/mol)= 141.016 
G (in kcal/mol)= 116.155 
Geometry 
C -1.63334414 -0.38137125 -1.04647298 
673 
 
C -0.11003715 -0.39506184 -1.06989381 
C 0.47911421 1.05132041 -0.88832608 
C 0.98224258 1.50419354 0.38672956 
C 1.66322262 -1.76249613 1.43605019 
C 1.92053801 -1.53995021 0.13540777 
C 0.45925480 -1.57379361 -0.30104067 
C 0.13631346 -1.83952091 1.25294434 
C -0.65925985 -0.80210562 2.00673866 
C -0.41158805 -3.23665201 1.49386007 
H -2.03737984 0.12470121 -1.93534203 
H -2.05157178 -1.39443380 -1.03297833 
H -2.00842011 0.14765912 -0.16189301 
H -0.27042113 1.78180090 -1.29126712 
H 0.66306013 2.43927965 0.78430117 
H 1.85019149 1.31699163 1.25797267 
H 2.22170955 -1.89870068 2.32249764 
H 2.77628202 -1.41314114 -0.47930855 
H 1.90832504 0.63208669 0.65210979 
H 0.24026127 -2.48927600 -0.89607224 
H -1.73869308 -0.94672456 1.87510981 
H -0.43696478 0.22244092 1.66964493 
H -0.45394973 -0.84892467 3.08227862 
H -0.46582001 -3.46133800 2.56594172 
H 0.21575070 -4.00967046 1.03324864 
H -1.42229210 -3.34353976 1.08246264 
O 1.54529116 -0.13244858 -2.56929143 
O 1.56859928 1.09583351 -1.84369163 
O 0.22909928 -0.62496312 -2.45507383 
Vibrational frequencies (in cm-1) 
-1274.9  38.1  84.9 120.1 141.9 150.8 164.0 193.1 202.5 226.5 260.0 269.6 295.7 315.5 
321.2 372.6 388.0 422.0 469.5 477.8 596.3 618.5 673.5 714.5 723.0 740.5 805.9 855.8 
884.8 905.1 928.5 959.6 972.3 995.9 1001.2 1004.1 1010.9 1019.6 1066.5 1069.2 1100.2 
1125.7 1158.9 1171.2 1183.4 1207.3 1211.9 1237.6 1251.9 1261.4 1283.6 1287.5 1289.7 
1292.8 1297.8 1304.7 1313.7 1337.5 1365.5 1380.1 1399.2 1402.8 1407.8 1456.8 1770.4 
1847.7 2653.7 2669.6 2672.1 2675.8 2676.4 2677.3 2680.9 2700.1 2778.0 2778.9 2781.1 
2782.2 2786.9 2806.1 3716.5  
 
 
name= TS465 
energy (in kcal/mol)= 81.367837 
ZPE (in kcal/mol)= 141.826 
G (in kcal/mol)= 118.82 
Geometry 
C -2.59324070 0.03404247 -0.20931692 
C -1.10984069 -0.21469398 -0.43631858 
C -0.26216215 1.07196313 -0.75422294 
C 1.07427335 1.21085009 0.00928954 
C 1.29479612 0.11047522 1.04669899 
C 1.01883074 -1.25347411 0.37455746 
C -0.49489722 -1.03956791 0.68769435 
C -0.08894277 -0.14245952 1.92106575 
C -0.58206359 1.20102328 2.16126228 
C 0.12345163 -0.92083028 3.11411607 
H -2.78728833 0.46516620 0.78091759 
H -3.15426654 -0.91149867 -0.26063475 
H -3.01928079 0.69721360 -0.97146697 
H -0.87154962 1.99548687 -0.67290066 
H 1.13396305 2.20975909 0.48098198 
H 1.90540849 1.18790465 -0.72957468 
H 2.18444089 0.23036143 1.66160761 
H 1.46191860 -2.10809003 0.89531513 
H 1.28700261 -1.33167742 -0.68256719 
H -1.06922059 -1.94027725 0.92081056 
H -0.03201190 1.83491793 2.82771653 
H -1.65278837 0.66190814 3.66726821 
674 
 
H -1.26853672 1.69364253 1.51521962 
H -1.42886174 -0.03885123 3.95452872 
H 0.71204597 -0.56157460 3.92574409 
H -0.11787843 -1.96054935 3.14620830 
O 0.03831093 -0.43685661 -2.39035561 
O -0.00944362 0.96113090 -2.15158848 
O -1.06412390 -0.95742657 -1.66740670 
Vibrational frequencies (in cm-1) 
-618.0  88.8 135.8 144.7 171.0 201.0 224.8 265.4 280.7 324.1 348.9 362.9 371.6 413.9 
445.8 478.7 487.3 514.4 523.5 569.3 579.6 636.1 657.8 703.3 715.4 765.4 839.7 869.6 
883.6 915.6 919.9 946.9 958.5 968.3 974.3 979.8 997.5 1010.3 1011.8 1037.6 1042.6 
1064.5 1085.8 1098.1 1119.4 1141.9 1153.5 1174.2 1191.1 1207.2 1233.8 1253.3 1266.2 
1278.9 1280.7 1283.7 1295.6 1300.1 1313.4 1319.2 1366.3 1371.9 1373.4 1390.8 1398.3 
1422.7 2651.3 2665.0 2674.6 2684.0 2685.5 2728.6 2734.6 2736.2 2739.6 2744.3 2762.5 
2765.3 2778.2 2793.8 4914.9  
 
 
name= TS466 
energy (in kcal/mol)= 83.738649 
ZPE (in kcal/mol)= 139.518 
G (in kcal/mol)= 113.346 
Geometry 
C -2.52979665 -1.03516783 -0.84750482 
C -1.05658133 -0.73810067 -0.58885216 
C -0.79833186 0.81231411 -0.55252834 
C 0.09101638 1.28941660 0.50329847 
C 0.58739914 0.59722689 1.51352231 
C 0.96409308 -1.79350214 0.69469472 
C -0.52206316 -1.53442900 0.57580610 
C 0.29568592 -0.84627204 1.67335249 
C 0.94359759 4.07348548 0.17630163 
C 0.08681141 -1.27911318 3.09992017 
H -3.15597571 -0.74600005 0.00308845 
H -2.68926799 -2.10532616 -1.03532521 
H -2.89228620 -0.50343172 -1.73738565 
H -1.76174736 1.36928708 -0.57275243 
H 0.18082038 2.86439901 0.59575280 
H 0.87546881 2.57985736 0.02796846 
H 1.23955453 1.02767645 2.27115468 
H 1.31512681 -2.76402212 1.02933800 
H 1.63411186 -1.39008962 -0.06457453 
H -1.19937991 -2.33908522 0.88467574 
H 0.08575696 4.66091321 -0.09697521 
H 1.67024897 4.07543613 -0.62051922 
H 1.38011893 4.39695741 1.10205200 
H 0.98890432 -1.10976305 3.70295560 
H -0.16033047 -2.34504340 3.18118758 
H -0.73513285 -0.71866537 3.56571090 
O -0.36787676 -0.05583356 -2.60961007 
O -0.12309612 1.08724550 -1.79426840 
O -0.28331525 -1.15180108 -1.72861960 
Vibrational frequencies (in cm-1) 
-2793.0  27.0  38.7  73.6  80.0 121.2 132.5 180.4 199.3 232.6 269.9 293.2 313.1 336.9 
372.6 396.5 419.0 435.1 484.5 509.8 546.1 559.9 600.1 670.9 706.4 741.8 816.2 824.1 
870.5 880.5 909.1 944.0 968.6 978.4 1000.6 1010.0 1023.6 1044.3 1055.6 1085.2 1096.0 
1106.5 1124.2 1148.1 1159.7 1168.7 1181.9 1221.6 1244.1 1278.6 1279.6 1289.1 1290.4 
1291.1 1293.6 1295.9 1300.9 1333.6 1367.9 1371.3 1376.4 1398.2 1410.5 1490.0 1537.5 
1919.3 2670.3 2675.5 2676.1 2677.9 2680.5 2692.2 2705.9 2709.3 2749.1 2755.0 2780.3 
2780.6 2783.1 2793.1 3339.4  
 
 
name= TS467 
energy (in kcal/mol)= 82.216086 
ZPE (in kcal/mol)= 141.117 
G (in kcal/mol)= 116.663 
675 
 
Geometry 
C -1.19626013 -1.37060270 -2.42062901 
C -0.15476491 -0.94586964 -1.40286315 
C -0.32182688 0.57833618 -0.94961295 
C -0.49496437 0.76208307 0.56658223 
C 0.64015985 0.15832296 1.40892046 
C 0.93437319 -1.35492548 0.69093422 
C -0.10135772 -1.72116277 -0.16047915 
C 0.38131337 -0.05154756 2.81290947 
C 1.27611585 0.60981773 3.79868405 
C -0.47051533 -1.07417681 3.20217173 
H -2.21041511 -1.30802987 -2.01412327 
H -1.02500596 -2.41245785 -2.72484997 
H -1.14576197 -0.75581026 -3.32737244 
H -1.13789878 1.06890475 -1.50912639 
H -1.46594804 0.31665826 0.86178294 
H -0.55954723 1.84461758 0.79510733 
H 1.56617125 0.74126930 1.21039652 
H 0.95430874 -2.16596918 1.72763938 
H 1.94881799 -1.27165505 0.28105073 
H -0.97355811 -2.25530752 0.14541194 
H 1.12944868 0.25312152 4.82702204 
H 1.09355589 1.69829983 3.81079264 
H 2.34154654 0.47554198 3.55475987 
H 0.37316835 -2.13517101 2.47787061 
H -1.34578014 -1.33957144 2.61621151 
H -0.58116103 -1.35584733 4.23778271 
O 1.36511694 0.39100415 -2.41613430 
O 0.91438891 1.18089376 -1.31597130 
O 1.14722120 -0.94559916 -2.01936603 
Vibrational frequencies (in cm-1) 
-2054.7  53.2  72.3  95.5 107.1 152.0 173.7 206.3 245.4 252.0 287.3 335.6 387.8 403.1 
443.1 450.4 470.8 530.9 552.3 599.8 644.2 647.8 669.5 694.3 799.5 819.9 850.0 859.3 
930.8 946.1 960.7 969.3 985.7 998.9 1013.6 1039.0 1045.0 1062.6 1109.6 1114.0 1130.6 
1136.6 1155.9 1176.0 1184.1 1193.7 1219.6 1243.3 1254.5 1258.8 1267.1 1276.0 1289.5 
1291.5 1293.1 1321.4 1321.8 1361.1 1367.9 1372.1 1383.4 1401.1 1445.2 1550.5 1668.1 
1765.0 2397.2 2657.2 2661.6 2669.8 2676.8 2684.6 2686.7 2693.4 2701.8 2708.5 2736.3 
2771.4 2775.7 2783.3 2802.2  
 
 
name= TS468 
energy (in kcal/mol)= 80.478692 
ZPE (in kcal/mol)= 142.958 
G (in kcal/mol)= 118.805 
Geometry 
C -1.97131240 -0.28283378 -0.58503302 
C -0.45089623 -0.35853996 -0.60515086 
C 0.16260305 0.99917739 -1.04089778 
C 1.64297944 1.82333063 -0.10508238 
C 1.89319898 0.49223327 -0.32260930 
C 1.72597418 -0.62736139 0.60616725 
C 0.22479154 -1.02046188 0.61165656 
C -0.37967029 -0.75064996 2.01009734 
C -0.60046221 0.73386525 2.30863748 
C -1.66755943 -1.54631442 2.25810323 
H -2.35965114 0.08318497 -1.54731601 
H -2.35029483 0.37384906 0.20483121 
H -2.40946668 -1.28022943 -0.43486231 
H -0.44915473 1.89212718 -0.87984389 
H 1.47964818 2.27867455 0.86534021 
H 1.92297713 2.56198811 -0.85729622 
H 0.37705676 -1.13254021 2.75084089 
H 2.09662066 -0.40378015 1.62364254 
H 2.33786934 -1.48622675 0.25199973 
H 0.15780540 -2.12776605 0.43666460 
676 
 
H -1.29398075 1.20378739 1.60623026 
H 0.34366098 1.28951500 2.27008037 
H -1.01664778 0.87181586 3.31437668 
H -1.87230945 -1.62440704 3.33310032 
H -1.59552357 -2.56709184 1.86728078 
H -2.54555410 -1.07760421 1.80538530 
O 0.77770491 -0.50591026 -2.53824939 
O 0.41750261 0.87507615 -2.40005957 
O -0.18554640 -1.19409867 -1.76081589 
Vibrational frequencies (in cm-1) 
-809.2  68.1  79.6  92.7 159.0 170.6 205.7 215.0 218.7 236.0 271.8 308.4 319.9 352.0 
358.9 406.5 444.0 468.2 549.8 565.0 641.1 693.1 718.7 767.9 823.6 850.7 900.9 950.6 
964.5 969.9 980.7 985.1 1003.5 1006.6 1016.9 1057.7 1078.3 1094.5 1125.5 1129.9 1142.0 
1167.1 1173.7 1187.9 1203.6 1215.3 1241.6 1250.1 1263.8 1282.6 1284.3 1292.3 1297.2 
1300.5 1303.6 1309.9 1319.9 1330.2 1338.5 1372.1 1380.0 1388.1 1406.2 1409.3 1671.7 
2655.5 2661.5 2664.7 2667.1 2670.8 2673.1 2675.8 2677.4 2678.6 2684.4 2692.5 2738.6 
2743.4 2773.7 2779.0 2782.8  
 
 
name= TS469 
energy (in kcal/mol)= 85.389832 
ZPE (in kcal/mol)= 138.346 
G (in kcal/mol)= 110.273 
Geometry 
C -2.23294205 0.01390155 -1.05859777 
C -1.07728399 0.28140047 -0.15059317 
C -0.18594445 1.36371801 -0.78189122 
C 1.17247736 1.55009290 0.15540388 
C 1.32627898 0.46500554 1.67940864 
C 1.93041386 0.26161901 0.32045026 
C -0.95099775 -0.40814242 0.98884078 
C 0.10629448 -0.36340215 2.05232475 
C -0.51489039 0.22540118 3.33261101 
C 0.61186743 -1.79205826 2.32688040 
H -2.86630626 0.90305885 -1.17824265 
H -2.86874880 -0.81565651 -0.73499654 
H -1.84965364 -0.23188264 -2.07110016 
H -0.69722794 2.35509159 -0.71712019 
H 0.68839316 1.75701150 1.40950433 
H 1.74083094 2.45702441 -0.00613164 
H 1.99562573 0.74529452 2.49521474 
H 1.55963981 -0.58202800 -0.29819838 
H 3.01857079 0.28385027 0.21594098 
H -1.71890465 -1.14955393 1.23518333 
H -1.35498378 -0.39450469 3.67456554 
H -0.92228882 1.22761206 3.16334700 
H 0.20144794 0.27278205 4.15751021 
H -0.20119959 -2.43364109 2.68792320 
H 1.40440422 -1.81192166 3.08039594 
H 0.99889528 -2.25701040 1.41013379 
O 0.94547716 -1.10789871 -2.84064748 
O 0.27983128 1.06110920 -1.92405450 
O 0.51834923 -1.88999693 -2.13667485 
Vibrational frequencies (in cm-1) 
-1114.1  20.6  29.6  52.8  65.1  74.0 112.1 128.9 148.4 169.4 189.7 190.4 247.7 273.6 
282.1 308.0 362.0 381.2 404.0 427.4 440.3 509.3 522.2 575.1 645.6 692.9 822.9 839.1 
870.2 908.2 966.3 979.2 983.5 985.6 1016.9 1031.3 1036.5 1067.8 1075.5 1088.6 1135.2 
1159.7 1180.0 1197.4 1219.7 1227.3 1238.3 1252.6 1263.2 1273.1 1285.8 1289.1 1290.2 
1293.7 1301.0 1320.5 1330.3 1345.5 1390.1 1398.5 1403.7 1434.2 1516.3 1589.8 1867.4 
2083.2 2621.9 2648.7 2655.6 2668.1 2671.3 2677.7 2680.9 2681.3 2707.8 2716.6 2741.7 
2757.3 2774.1 2779.6 2782.1  
 
 
name= TS470 
energy (in kcal/mol)= 84.758445 
677 
 
ZPE (in kcal/mol)= 139.14 
G (in kcal/mol)= 112.358 
Geometry 
C -2.18836314 -2.02795748 -1.09173727 
C -1.24290305 -0.96243138 -0.62113732 
C 0.68522040 1.55324528 -0.44949969 
C 1.46779109 0.87078103 0.59129639 
C 0.95793396 -0.47629568 1.05465826 
C 1.45896397 -1.49519069 -0.75041697 
C -0.29479898 -1.36711011 0.44377725 
C -0.34792942 -0.60396671 1.78570909 
C -1.25980783 0.58034002 1.94261598 
C -0.35917197 -1.48449635 3.01857811 
H -2.88889928 -1.63280653 -1.84613421 
H -2.79245567 -2.42283994 -0.26255627 
H -1.65826525 -2.87252940 -1.54998825 
H 0.65293838 1.20705700 -1.47724400 
H 1.53823087 1.53805936 1.49646444 
H 2.51874922 0.74002183 0.22057431 
H 1.78773086 -1.08339778 1.47172037 
H 1.52927242 -2.54628439 -0.66055235 
H 1.01625922 -1.09028903 -1.62059889 
H -0.24075646 -2.45741494 0.57911189 
H -2.20362050 0.31833182 2.43400811 
H -1.51996887 1.06939177 0.99203939 
H -0.77854806 1.37491700 2.54035026 
H -0.11185428 -0.89621931 3.91455232 
H 0.35915010 -2.31016394 2.96684984 
H -1.35192825 -1.92388806 3.18380736 
O -0.02205921 3.13568535 0.90377565 
O 0.00018009 2.63329322 -0.26228390 
O -1.28175801 0.15003015 -1.09240727 
Vibrational frequencies (in cm-1) 
-468.7  26.9  45.6  73.9  84.1 131.0 144.9 151.0 167.9 199.6 210.4 222.7 237.2 247.5 
268.0 298.3 340.6 383.8 403.4 447.8 490.8 554.3 614.5 665.8 668.2 709.2 787.6 815.8 
848.9 896.3 941.0 978.9 1000.6 1015.8 1017.1 1031.4 1035.1 1046.3 1051.3 1082.7 1094.7 
1108.5 1155.3 1181.2 1199.3 1212.8 1229.7 1249.1 1263.9 1269.3 1269.7 1275.3 1282.0 
1287.6 1289.2 1294.1 1332.3 1351.5 1380.8 1385.3 1388.5 1411.5 1448.9 1607.0 1843.1 
2621.5 2648.3 2664.5 2670.0 2670.4 2672.6 2676.2 2689.1 2694.7 2700.6 2702.3 2709.8 
2724.9 2777.7 2778.7 2781.0  
 
 
name= TS471 
energy (in kcal/mol)= 84.404165 
ZPE (in kcal/mol)= 139.603 
G (in kcal/mol)= 113.819 
Geometry 
C -1.87228762 -1.16070309 0.42605068 
C -0.51895019 -0.74334054 -0.14521128 
C -0.48532199 0.79294983 -0.47361994 
C 0.54372341 1.55365955 0.20333930 
C 2.26570131 -0.66900423 1.74574441 
C 2.04061659 -0.84982966 0.43347863 
C 0.62512344 -1.39043815 0.60913208 
C 0.86993948 -1.14307969 2.18388088 
C 0.05091750 -0.08045352 2.87605734 
C 0.88415165 -2.44122890 2.97281375 
H -2.68631642 -0.93943901 -0.27801080 
H -2.08414212 -0.64392701 1.36890494 
H -1.90643357 -2.23956464 0.62482980 
H -1.50477300 1.22750891 -0.32997934 
H 0.33731235 3.06435919 -0.49921933 
H 0.13783650 3.07450494 0.28738836 
H 3.06103115 -0.32999797 2.35231643 
H 2.58184749 -0.72391297 -0.46762822 
678 
 
H 1.57198997 1.52362325 -0.05544185 
H 0.58442449 -2.48231173 0.39917384 
H 0.00346968 0.84720114 2.27785252 
H 0.49940463 0.19406555 3.83837018 
H -0.97390039 -0.40896140 3.07159723 
H 1.23275776 -2.27498029 3.99900890 
H 1.55010527 -3.18709828 2.52271422 
H -0.11773347 -2.88134854 3.03098726 
O 0.20778992 -0.41850571 -2.26642164 
O -0.33460582 0.84148969 -1.91173822 
O -0.51228029 -1.33020145 -1.47036071 
Vibrational frequencies (in cm-1) 
-953.5  10.0  88.7 105.7 134.6 156.8 169.9 181.4 191.2 221.1 242.3 271.6 291.9 304.7 
321.6 364.6 384.3 425.7 445.5 481.5 529.4 586.8 598.6 656.8 704.2 715.8 794.5 829.1 
862.6 875.6 902.2 934.0 955.3 965.2 994.7 1000.2 1007.8 1012.5 1018.7 1039.3 1061.2 
1071.1 1101.7 1120.9 1155.8 1166.1 1179.3 1206.0 1216.5 1236.1 1243.6 1263.1 1282.7 
1287.2 1290.6 1291.3 1297.9 1299.3 1302.4 1316.4 1333.3 1366.4 1395.5 1401.5 1406.2 
1775.8 2643.3 2669.8 2671.1 2674.2 2677.7 2679.4 2682.9 2703.0 2730.3 2775.3 2778.9 
2782.6 2796.3 2811.4 4731.9  
 
 
name= TS472 
energy (in kcal/mol)= 81.989193 
ZPE (in kcal/mol)= 142.2 
G (in kcal/mol)= 118.206 
Geometry 
C -2.28206176 -0.23477705 -0.84651303 
C -0.84078601 -0.43605473 -0.62328258 
C 0.10907475 1.10504718 -0.70695927 
C 0.84059471 1.25003193 0.67366426 
C 1.09288120 -0.05414869 1.44125342 
C 1.33763597 -1.13847164 0.33600463 
C -0.18600261 -1.15857559 0.30868022 
C -0.28145817 -0.84660321 1.79851782 
C -1.44650554 -0.00801791 2.27873507 
C -0.05541658 -2.01002303 2.74837924 
H -2.48395928 0.21095189 -1.83558578 
H -2.73517559 0.43535791 -0.09918840 
H -2.83727523 -1.18457210 -0.79710368 
H -0.71717412 1.82261555 -0.82967296 
H 0.26801640 1.95723480 1.29651967 
H 1.81639093 1.73466733 0.46778297 
H 1.80275614 0.02321890 2.25685953 
H 1.81374848 -2.05574753 0.68709474 
H 1.87102040 -0.80115304 -0.55818667 
H 0.42378546 -1.68526747 -1.92799901 
H -1.59209816 0.89481563 1.67431293 
H -1.29321819 0.32070387 3.31441545 
H -2.38303472 -0.57872247 2.24757191 
H 0.17330327 -1.66052701 3.76175841 
H 0.76929022 -2.65888744 2.43217978 
H -0.95081208 -2.64193538 2.80674985 
O 0.36253818 -0.08443563 -2.85690446 
O 0.91827602 1.06907304 -1.72156127 
O -0.29497799 -0.97758078 -2.17765943 
Vibrational frequencies (in cm-1) 
-819.0  85.4 109.8 140.0 143.5 166.9 181.2 182.7 211.8 234.7 265.3 276.5 312.9 355.4 
369.9 407.7 430.5 467.0 484.3 499.3 561.9 580.2 630.7 651.8 773.8 833.9 882.0 934.8 
951.5 968.0 978.1 982.5 996.3 1000.9 1012.3 1018.9 1028.6 1060.1 1066.8 1111.9 1134.2 
1157.9 1167.2 1186.7 1208.3 1214.8 1244.9 1253.9 1269.4 1275.5 1282.5 1285.3 1294.3 
1296.9 1306.6 1316.9 1326.5 1336.8 1356.1 1385.6 1386.7 1399.7 1411.6 1435.7 1809.7 
2653.1 2659.4 2666.2 2668.3 2671.2 2674.8 2676.9 2680.1 2681.1 2738.5 2749.9 2759.1 
2763.9 2772.4 2780.2 2782.5  
 
 
679 
 
name= TS473 
energy (in kcal/mol)= 81.81676 
ZPE (in kcal/mol)= 142.63 
G (in kcal/mol)= 119.648 
Geometry 
C -2.19810122 -0.53340674 -0.41876257 
C -0.69926748 -0.26448904 -0.54647389 
C -0.30391278 1.20798395 -0.64099431 
C 1.11332947 1.56331729 -0.23347005 
C 1.58810232 0.57969356 0.84393974 
C 1.61784642 -0.83678773 0.18728287 
C 0.10859744 -0.95273076 0.55383947 
C 0.36453657 0.09887754 1.72437170 
C -0.68325637 1.11666099 2.08346373 
C 0.79918399 -0.59950679 3.00817260 
H -2.76774275 0.14575680 -1.06902517 
H -2.56583804 -0.44823954 0.60392549 
H -2.42531321 -1.55192369 -0.76576622 
H -1.42771598 1.44900060 0.75137917 
H 1.18238303 2.60782901 0.11070154 
H 1.77976734 1.51134611 -1.11982648 
H 2.47693533 0.89996432 1.38314382 
H 2.26348783 -1.56018988 0.68624853 
H 1.84623728 -0.86120238 -0.88260248 
H -0.26092643 -1.93213998 0.84879259 
H -0.81058705 2.05848269 0.85150804 
H -0.30756682 1.94351867 2.68017273 
H -1.58794733 0.70228443 2.51734211 
H 1.20352870 0.11466475 3.73464790 
H 1.58144691 -1.34698722 2.82578767 
H -0.03941658 -1.12291097 3.48178889 
O -0.50416589 0.39116527 -2.72441690 
O -0.70393986 1.59323128 -1.87343747 
O -0.30343652 -0.71911452 -1.85467726 
Vibrational frequencies (in cm-1) 
-1953.0  75.8 142.2 152.3 163.0 179.5 192.1 247.2 287.7 303.3 348.1 384.2 405.7 439.0 
468.9 502.5 528.9 554.6 581.3 660.6 706.8 717.5 756.7 780.0 794.2 832.0 885.0 906.6 
926.0 943.1 950.6 955.6 985.1 992.9 1003.6 1016.3 1027.7 1033.6 1050.5 1071.9 1081.0 
1106.3 1120.7 1147.3 1166.5 1175.5 1187.9 1196.2 1221.5 1230.4 1255.6 1272.5 1280.5 
1283.9 1290.7 1294.1 1295.6 1297.8 1315.6 1326.1 1335.5 1352.4 1355.6 1375.9 1396.1 
1406.5 2663.8 2667.5 2672.1 2678.3 2684.1 2685.7 2686.9 2745.0 2746.8 2749.3 2752.9 
2763.7 2780.0 2781.6 3993.2  
 
 
name= TS474 
energy (in kcal/mol)= 82.772137 
ZPE (in kcal/mol)= 142.111 
G (in kcal/mol)= 118.851 
Geometry 
C -2.32342805 0.12706459 -0.53370266 
C -0.81072648 -0.04303162 -0.48728793 
C -0.01900477 1.31230743 -0.48732129 
C 1.09660982 1.49582126 0.55353291 
C 1.30619509 0.31869716 1.51717230 
C 1.81241350 -0.86996847 0.77383010 
C -0.34178440 -1.00894853 0.58573917 
C -0.06044494 -0.31293185 1.93965589 
C -1.10643770 0.68671013 2.42076448 
C 0.11196489 -1.35488241 3.05468700 
H -2.62123920 0.79163885 -1.35714551 
H -2.72497455 0.53652227 0.39777911 
H -2.82079213 -0.83660446 -0.71177421 
H -0.71189627 2.18086593 -0.47928057 
H 0.91409300 2.41966781 1.13222476 
H 2.05195850 1.66481302 0.00456021 
680 
 
H 1.92510891 0.63093332 2.37567892 
H 2.24478204 -1.67138960 1.33924123 
H 0.80690865 -1.38572465 -0.02156741 
H -0.92117132 -1.92607830 0.65079730 
H -2.08000915 0.20322916 2.56655456 
H -1.25083102 1.52380644 1.73156743 
H -0.80976508 1.12428470 3.38296254 
H 0.52532904 -0.89704400 3.96088255 
H 0.77764971 -2.17725882 2.77527343 
H -0.85249766 -1.80221207 3.32475057 
O 0.72357438 0.00356966 -2.15700290 
O 0.54291926 1.36217994 -1.80164663 
O -0.49674202 -0.60912414 -1.77764016 
Vibrational frequencies (in cm-1) 
-1342.7  72.8 118.7 147.5 166.3 192.3 210.3 224.8 266.1 284.3 300.2 346.6 385.4 397.5 
442.0 470.9 477.7 498.6 549.8 608.0 670.6 693.1 711.1 823.2 853.5 869.7 886.1 927.9 
957.0 966.6 975.1 994.9 996.2 1006.6 1014.4 1024.8 1047.2 1071.3 1075.2 1115.5 1139.2 
1146.9 1149.0 1195.7 1210.5 1221.5 1231.7 1264.9 1274.3 1276.9 1279.7 1284.8 1286.6 
1290.3 1295.2 1297.2 1301.2 1304.3 1312.6 1320.7 1357.2 1389.1 1401.9 1406.1 1416.1 
1900.9 2653.9 2669.2 2670.7 2672.8 2675.3 2676.7 2678.4 2683.5 2691.8 2729.3 2731.5 
2736.5 2779.8 2781.1 2782.9  
 
 
name= TS475 
energy (in kcal/mol)= 84.769736 
ZPE (in kcal/mol)= 140.81 
G (in kcal/mol)= 114.529 
Geometry 
C -1.29375660 0.10281685 -1.57831275 
C 0.18298437 0.08318708 -1.20064776 
C 0.58980907 1.30007407 -0.29664916 
C 1.24284058 0.94512924 1.04264940 
C 0.16152100 0.77014864 2.07845436 
C 1.46525553 -2.05081630 -1.21735616 
C 0.56837642 -1.25033459 -0.64714354 
C -0.52395892 -0.41849271 2.22352151 
C -1.84564394 -0.63098503 2.80140883 
C 0.92800545 -0.40704211 3.34779087 
H -1.57353368 1.04364642 -2.06887617 
H -1.92788517 -0.03088529 -0.69311757 
H -1.53032000 -0.71062323 -2.27800935 
H -0.25648246 2.00763041 -0.16209895 
H 1.94807118 1.75276022 1.32839545 
H 1.87487565 0.03911476 0.93075321 
H -0.22829341 1.72419660 2.45773442 
H 1.72823614 -3.01957296 -0.82249378 
H 2.00315268 -1.80196600 -2.12096890 
H 0.03696441 -1.52135082 0.27876402 
H -1.91869125 -1.61849229 3.28314120 
H -2.58797252 -0.64778922 1.98212172 
H -2.17902304 0.12449569 3.52419642 
H 1.50384268 0.41598545 3.77017059 
H 1.57273296 -1.13478039 2.85757452 
H 0.34748619 -0.86267165 4.15288194 
O 2.02890443 1.07747972 -2.02082626 
O 1.52393094 2.03146514 -1.08842097 
O 0.88408318 0.36424210 -2.42836517 
Vibrational frequencies (in cm-1) 
-781.1  38.0  41.7  80.4  97.6 109.7 132.0 158.6 163.1 197.3 234.7 246.6 273.7 302.3 
325.0 330.6 355.7 420.4 477.2 505.0 555.3 571.2 602.5 687.2 723.2 826.0 872.2 909.9 
929.6 954.3 958.3 975.0 984.9 999.9 1010.9 1018.0 1049.4 1067.3 1083.9 1093.5 1105.0 
1143.4 1149.0 1190.6 1200.6 1218.8 1258.6 1263.1 1266.6 1269.3 1284.5 1286.4 1288.4 
1290.6 1294.3 1313.1 1332.8 1335.5 1339.3 1354.7 1386.1 1388.2 1396.2 1667.4 1856.0 
2646.5 2648.6 2665.0 2670.6 2671.1 2671.8 2674.5 2679.4 2680.5 2699.2 2722.6 2737.0 
2752.8 2773.7 2779.0 2785.1  
681 
 
 
 
name= TS476 
energy (in kcal/mol)= 85.634131 
ZPE (in kcal/mol)= 140.031 
G (in kcal/mol)= 113.751 
Geometry 
C -2.37203942 -1.11154769 -1.48750352 
C -1.16393914 -0.47463454 -0.81617925 
C -1.24487912 1.08853911 -0.78123976 
C -1.24730966 1.72640574 0.60698938 
C -0.30060039 1.03392940 1.56858097 
C 1.08199747 1.63011121 1.80187378 
C -0.83778617 -1.11883627 0.49917571 
C -0.43569660 -0.40831995 1.53920983 
C 0.03072373 1.74810647 2.87314502 
C 0.28530862 -1.83097222 4.00591292 
H -3.27537657 -0.98474887 -0.88006767 
H -2.22078735 -2.18862437 -1.64053486 
H -2.55899170 -0.67610082 -2.47860771 
H -2.10208013 1.46435902 -1.38299983 
H -2.27363565 1.69473047 1.02696112 
H -0.99071776 2.80105661 0.50731408 
H 0.05582092 -1.19573745 4.83987298 
H 1.93259531 0.97101345 1.94103028 
H 1.38418141 2.50681166 1.23556392 
H -0.91972337 -2.20205609 0.50807867 
H 0.37661968 -1.16982498 2.64917221 
H -0.42000996 2.71369528 3.08049804 
H 0.12936077 1.18505779 3.79400507 
H -0.27172940 -2.74784111 4.02879288 
H 1.34283168 -2.02064840 3.94499895 
H -0.50268237 -1.08200629 2.95497188 
O 0.78380036 0.40575245 -1.51405072 
O -0.10489543 1.51991575 -1.52484905 
O -0.06009708 -0.70644544 -1.71571686 
Vibrational frequencies (in cm-1) 
-2848.9  19.9  35.5  70.5  83.6  86.4 143.2 185.0 231.9 251.7 266.2 317.2 331.4 363.4 
375.8 385.8 423.5 470.0 526.6 545.4 573.2 637.6 643.6 688.9 711.3 805.4 816.6 840.7 
872.6 891.6 924.7 930.3 945.0 958.0 966.4 992.2 1005.5 1034.8 1048.3 1086.9 1102.4 
1109.7 1115.9 1140.1 1174.0 1184.4 1198.4 1216.6 1218.9 1233.4 1273.2 1281.1 1283.4 
1287.7 1297.3 1302.8 1305.9 1319.2 1361.1 1372.5 1375.9 1390.5 1403.0 1489.9 1535.8 
1910.7 2664.4 2670.0 2678.2 2679.0 2697.7 2705.6 2707.7 2728.8 2740.4 2758.1 2780.3 
2786.0 2793.7 2795.3 3397.2  
 
 
name= TS477 
energy (in kcal/mol)= 86.219669 
ZPE (in kcal/mol)= 139.921 
G (in kcal/mol)= 114.97 
Geometry 
C -2.27238337 0.09199374 -0.82718788 
C -0.76482426 -0.07550717 -0.76921741 
C 0.05206409 1.19107614 -1.20736272 
C 0.96487997 1.70561900 -0.19790445 
C 0.73959871 0.15842997 1.34219767 
C 2.04445629 -0.37093928 1.82441050 
C -0.23079358 -0.65369040 0.52150184 
C -0.62521740 -0.20727814 1.92187449 
C -1.60997437 0.90999844 2.15156862 
C -0.71851425 -1.27612449 2.98265184 
H -2.62200037 0.14479443 -1.87020912 
H -2.60614378 1.00345518 -0.31978422 
H -2.78532085 -0.75853469 -0.35802725 
H -0.60798194 2.00604602 -1.59620661 
682 
 
H 0.76374605 1.39187469 1.21083964 
H 2.01896443 1.66570651 -0.37516825 
H 2.41215971 0.19081672 2.69544951 
H 1.98316979 -1.42599244 2.12773650 
H 2.81750280 -0.31201758 1.04345141 
H -0.02439281 -1.73079182 0.39656357 
H -1.49083848 1.73397450 1.43388852 
H -1.48218062 1.34411869 3.15298780 
H -2.64504057 0.55194458 2.08049565 
H -0.46391851 -0.87424458 3.97235334 
H -0.04520266 -2.12158900 2.79455342 
H -1.73693049 -1.68343566 3.04179482 
O 0.81250978 -0.65276436 -2.27775593 
O 0.74313587 0.75706282 -2.39504059 
O -0.47765208 -1.01479706 -1.82443251 
Vibrational frequencies (in cm-1) 
-766.2  44.8  86.9 104.2 114.8 130.6 161.9 186.0 195.3 240.2 244.7 255.0 297.2 303.6 
377.5 422.9 435.6 452.5 465.2 497.6 563.7 661.8 700.3 718.9 775.9 789.7 844.0 869.6 
933.9 946.7 968.9 999.9 1004.0 1009.9 1014.2 1019.1 1032.5 1059.5 1075.0 1090.4 1140.8 
1146.5 1149.5 1186.8 1212.0 1224.3 1235.6 1270.2 1275.1 1278.9 1281.7 1282.6 1283.8 
1287.6 1293.8 1297.0 1300.9 1308.1 1322.8 1372.5 1391.2 1393.7 1400.8 1409.5 1529.7 
1904.3 2665.4 2666.8 2668.1 2669.2 2671.6 2673.0 2673.7 2674.4 2677.9 2716.5 2730.5 
2777.2 2778.1 2778.6 2781.0  
 
 
name= TS478 
energy (in kcal/mol)= 85.966109 
ZPE (in kcal/mol)= 140.195 
G (in kcal/mol)= 113.705 
Geometry 
C -2.56713459 -1.56123668 -0.19968133 
C -1.65469577 -0.50832125 -0.82600017 
C -1.62897510 0.82166174 0.00352804 
C -0.25770833 1.34536757 0.41736935 
C 0.14765106 0.89942584 1.84140569 
C 0.14664696 -1.30853593 -2.34612087 
C -0.30700020 -1.08700205 -1.11494775 
C 0.15399111 -0.53345882 1.96303034 
C -0.70521028 1.62553259 2.90062355 
C -0.13452590 -1.44610148 2.88005160 
H -3.60045110 -1.19565176 -0.12669387 
H -2.22513228 -1.82671522 0.80613448 
H -2.59037038 -2.47460879 -0.80719944 
H -2.32163710 0.76943053 0.87142792 
H -0.27196709 2.45416616 0.36962197 
H 0.52245418 1.03558382 -0.30475720 
H 1.22421367 1.22033372 1.99143762 
H 1.11465308 -1.73527600 -2.55416444 
H -0.41341556 -1.07457587 -3.24077728 
H 0.27926301 -1.31641462 -0.21606726 
H -1.75321806 1.31540869 2.85085810 
H -0.67186463 2.71090183 2.76801410 
H -0.34661134 1.39824323 3.90915844 
H -0.51324650 -1.41472359 3.87596593 
H 0.52574915 -2.57490117 2.68597168 
H -0.34770159 -2.64062579 2.35669799 
O -2.04311323 1.26108228 -2.16962013 
O -2.25363855 1.77480495 -0.86228921 
O -2.32126404 -0.11887235 -2.04148032 
Vibrational frequencies (in cm-1) 
-1511.9  29.6  45.2  66.5  89.1 104.2 145.8 160.0 172.8 180.4 217.4 240.3 260.3 300.4 
326.1 360.3 401.6 422.1 462.8 486.3 546.6 581.9 622.2 686.8 721.7 789.0 827.2 845.0 
873.2 924.1 942.5 960.0 960.9 976.8 995.3 1006.5 1010.0 1046.7 1065.5 1080.2 1091.8 
1097.3 1124.9 1155.8 1183.2 1196.3 1206.4 1243.9 1254.9 1258.9 1273.9 1291.0 1291.9 
1298.9 1302.4 1314.9 1321.1 1338.1 1345.7 1378.7 1387.5 1395.7 1400.7 1818.2 1853.1 
683 
 
1855.2 2654.9 2665.9 2672.5 2677.4 2680.0 2682.6 2686.2 2697.7 2726.3 2738.5 2745.4 
2779.2 2782.4 2785.2 3479.4  
 
 
name= TS479 
energy (in kcal/mol)= 84.380821 
ZPE (in kcal/mol)= 141.789 
G (in kcal/mol)= 118.165 
Geometry 
C -2.01247626 0.19592404 -0.91257043 
C -0.53431556 -0.13062363 -0.76058771 
C 0.40984807 1.12653789 -0.87492353 
C 1.42976016 1.18946353 0.21745572 
C 1.82095746 -0.02522122 0.85087025 
C 1.32337229 -1.33829311 0.33835405 
C -0.19351870 -1.01877275 0.46195522 
C -0.19009179 -0.26569566 1.78942432 
C -1.35613002 0.64437650 2.07978124 
C 0.16493792 -1.07696828 3.00154590 
H -2.32221368 1.04436068 -0.29492409 
H -2.64157265 -0.65977138 -0.63610309 
H -2.24870365 0.44597809 -1.95874290 
H -0.15987042 2.07696703 -0.96163875 
H 0.65057590 1.10716754 1.39341274 
H 2.06840931 2.05988711 0.22092026 
H 2.57827647 -0.02433349 1.63833952 
H 1.61539283 -2.20892891 0.94609474 
H 1.65309947 -1.57153533 -0.68981449 
H -0.83007535 -1.91969320 0.46901425 
H -1.41222483 1.50908928 1.40871006 
H -1.31530528 1.03692743 3.10386322 
H -2.30442356 0.09519071 1.99058413 
H 0.45835801 -0.43046545 3.83776341 
H 0.98153201 -1.78566423 2.83844342 
H -0.69485023 -1.67147892 3.34492487 
O 1.01845916 -0.40013633 -2.41769399 
O 0.99892519 0.99175458 -2.16788821 
O -0.24008311 -0.87360116 -1.95947993 
Vibrational frequencies (in cm-1) 
-3549.3  68.9 102.6 117.5 142.8 180.0 201.1 212.3 261.4 283.8 307.1 335.6 354.7 379.9 
407.9 447.7 486.2 505.2 530.2 566.7 671.2 701.3 724.9 826.8 857.8 887.6 910.3 931.4 
942.3 968.6 994.1 1000.5 1006.2 1012.5 1017.4 1035.0 1049.9 1056.6 1086.2 1106.1 1120.5 
1142.3 1160.4 1171.3 1190.8 1219.8 1241.8 1248.7 1268.4 1280.7 1283.1 1286.4 1290.5 
1294.6 1300.4 1304.5 1310.6 1315.4 1322.4 1348.2 1352.2 1394.4 1402.7 1415.7 1444.4 
1749.7 2656.6 2664.0 2667.3 2668.5 2670.6 2673.3 2678.2 2687.7 2710.2 2724.3 2747.0 
2769.5 2772.4 2776.8 2778.3  
 
 
name= TS480 
energy (in kcal/mol)= 86.330516 
ZPE (in kcal/mol)= 140.575 
G (in kcal/mol)= 114.038 
Geometry 
C -0.64277833 -1.25010168 -2.20651424 
C 0.62914138 -0.77923926 -1.50325529 
C 0.45633430 0.62751289 -0.83677413 
C 1.24569428 0.85148740 0.44859879 
C 0.47939025 0.73124656 1.74421908 
C 2.36022796 -2.36762667 -0.67709174 
C 1.14409324 -1.83545940 -0.57796564 
C -0.79634269 0.28020324 1.97719803 
C -1.88220704 -0.25518512 1.18148016 
C 0.49185640 -0.86958704 2.71201981 
H -1.00774933 -0.48767140 -2.90954870 
H -1.44787644 -1.48114740 -1.50216450 
684 
 
H -0.44702321 -2.15669558 -2.79709882 
H -0.60436588 0.93571503 -0.73939768 
H 1.68188180 1.87956926 0.39186350 
H 2.13762826 0.18998898 0.47842522 
H 0.93721121 1.37981206 2.51854833 
H 2.72766249 -3.14510097 -0.02456902 
H 3.08195754 -2.07083665 -1.42875096 
H 0.42718850 -2.15106308 0.17934391 
H -2.48880729 0.58726896 0.79752294 
H -1.59611740 -0.87907018 0.32512329 
H -2.57259772 -0.84728739 1.80737671 
H 1.40952769 -1.23131275 2.25566265 
H -0.26353464 -1.65916212 2.64419453 
H 0.62158469 -0.57102312 3.74789371 
O 2.07597167 0.76844204 -2.36311256 
O 0.97837248 1.49438622 -1.84768205 
O 1.56470930 -0.54534223 -2.57058660 
Vibrational frequencies (in cm-1) 
-713.2  31.4  41.2  67.8  88.3 120.0 136.7 139.0 177.9 198.0 203.5 237.5 263.6 298.7 
306.2 321.1 352.9 432.5 450.3 533.6 564.1 582.0 617.6 678.1 717.6 844.8 862.8 877.8 
919.1 929.6 960.3 972.9 985.3 987.1 1007.7 1015.7 1030.9 1051.6 1058.8 1096.4 1101.0 
1124.8 1151.9 1185.6 1189.2 1207.9 1250.9 1261.1 1263.1 1268.1 1278.1 1285.2 1289.1 
1292.5 1294.3 1302.6 1335.9 1341.6 1348.6 1380.8 1385.4 1393.9 1397.3 1733.9 1851.5 
2636.9 2643.5 2652.6 2662.7 2667.5 2671.9 2674.9 2684.6 2699.1 2707.0 2727.9 2753.0 
2754.9 2766.7 2776.3 2779.3  
 
 
name= TS481 
energy (in kcal/mol)= 84.787166 
ZPE (in kcal/mol)= 142.206 
G (in kcal/mol)= 117.564 
Geometry 
C -0.53028245 -0.91745635 -1.85265979 
C 0.41013325 0.00620514 -1.11186890 
C -0.28165261 1.25360183 -0.45484698 
C 0.20057523 1.35283233 0.99790349 
C 1.11846880 0.16888786 1.25711259 
C 0.55349199 -1.44481637 1.02744316 
C 1.25290591 -0.63391361 -0.02368882 
C 0.32827151 -0.55334454 2.93522676 
C 1.25022699 -1.37929407 3.73956987 
C -1.12129422 -0.76724051 3.10716075 
H -1.00819104 -0.40315194 -2.69825324 
H -1.32216116 -1.31080172 -1.20596442 
H 0.01228803 -1.77894063 -2.26769908 
H -1.37621814 1.26431308 -0.57067990 
H -0.64299146 1.39722839 1.70955651 
H 0.75762072 2.30106254 1.15595171 
H 2.03645898 0.37354352 1.81545248 
H -0.49572655 -1.65357709 0.88102605 
H 1.08650984 -2.30193197 1.41334709 
H 2.23286375 -0.97320691 -0.37338710 
H 2.29001445 -1.31342271 3.39390763 
H 0.98858920 -2.44189961 3.81339058 
H 1.24940763 -0.97884589 4.77002948 
H -1.72133703 -0.27590824 2.33003192 
H -1.41992022 -0.29921750 4.06323066 
H -1.43613707 -1.81729022 3.15739666 
O 0.72297769 1.82434604 -2.39130329 
O 0.25983196 2.37201755 -1.15987736 
O 1.33435318 0.59937461 -2.03747726 
Vibrational frequencies (in cm-1) 
-702.7  50.5  62.2 122.6 136.6 153.8 158.4 192.9 213.5 243.3 282.9 296.7 315.6 348.3 
375.0 419.4 442.4 448.8 555.1 597.0 614.7 646.0 724.2 839.9 871.4 884.5 930.5 937.5 
947.7 956.4 964.9 978.3 985.7 1005.1 1008.5 1036.8 1065.8 1074.7 1104.6 1128.7 1149.4 
685 
 
1160.3 1173.7 1193.5 1201.2 1211.0 1226.2 1239.3 1257.1 1264.1 1266.9 1275.2 1283.2 
1284.8 1285.7 1293.2 1302.7 1312.5 1340.1 1352.1 1367.2 1371.4 1374.9 1388.5 1393.9 
2652.4 2661.0 2664.7 2669.4 2671.6 2672.7 2677.3 2699.3 2707.3 2720.9 2740.3 2754.1 
2768.8 2771.8 2774.0 2781.3  
 
 
name= TS482 
energy (in kcal/mol)= 89.128713 
ZPE (in kcal/mol)= 137.881 
G (in kcal/mol)= 109.801 
Geometry 
C -2.59105615 -0.44466503 -1.44271529 
C -1.09012246 -0.33899846 -1.35706836 
C -0.56058014 0.95268852 -1.77053972 
C 1.54943973 1.48599034 0.83884455 
C 0.86567895 0.35922433 1.10778591 
C 0.98830474 -0.82394848 0.18646883 
C -0.35149705 -1.21716033 -0.37855619 
C -0.10185055 0.30419509 2.15995150 
C -0.04905654 1.15233091 3.35257458 
C 0.06120178 -1.66027637 3.04661118 
H -3.07742415 0.14360247 -0.65323526 
H -2.92673941 -1.48646515 -1.33517622 
H -2.96796763 -0.09552911 -2.41327232 
H -1.13509658 1.85341434 -1.58236657 
H 1.53096318 2.36172410 1.46246196 
H 2.17802311 1.60554717 -0.02812360 
H 1.10579763 -1.40969398 3.17399666 
H 1.45772663 -1.68044439 0.71271431 
H 1.69635168 -0.60788644 -0.65534766 
H -0.93488211 -1.91219736 0.23397552 
H -0.33509012 2.18232667 3.06313146 
H 0.94122120 1.21964027 3.82588614 
H -0.77148382 0.85010019 4.12368031 
H -0.43352651 -1.71270627 4.00571699 
H -0.03492344 -2.57814234 2.48220136 
H -0.72672564 -0.92695349 2.36159457 
O 1.38812751 0.35902113 -2.64602778 
O 0.56054363 1.23373147 -2.35742720 
O -0.38202066 -1.50924022 -1.77525631 
Vibrational frequencies (in cm-1) 
-1106.7  15.1  41.2  48.6  79.7  87.0 114.3 115.6 137.1 149.4 175.1 218.3 225.1 273.4 
285.1 317.4 362.7 389.6 412.8 440.2 464.6 533.8 580.7 593.0 628.6 669.7 719.0 825.9 
859.6 870.7 887.1 960.8 979.4 988.2 1010.9 1045.7 1060.4 1066.7 1071.9 1089.3 1108.1 
1121.3 1159.1 1169.6 1199.5 1235.5 1249.4 1257.8 1274.0 1276.1 1282.3 1285.6 1286.1 
1295.3 1310.8 1317.3 1337.6 1349.4 1382.8 1394.1 1394.6 1477.8 1552.3 1622.7 1790.3 
1852.3 2627.5 2657.7 2670.3 2670.5 2675.7 2679.1 2688.7 2719.2 2721.0 2722.5 2729.8 
2769.7 2773.0 2780.1 2788.9  
 
 
name= TS483 
energy (in kcal/mol)= 87.943137 
ZPE (in kcal/mol)= 139.154 
G (in kcal/mol)= 112.689 
Geometry 
C -0.27171676 -1.57557540 -2.31208894 
C -0.22871950 -0.50985797 -1.25637752 
C 0.75562267 2.15031890 0.03397129 
C 1.21322529 1.37940828 1.19868707 
C 0.69214342 -0.03484161 1.33898525 
C 2.14261455 -0.88832224 0.03419202 
C 0.02509034 -0.97136774 0.12601452 
C -0.76821903 -0.37913782 1.30415455 
C -1.83937558 0.65294989 1.07013552 
C -1.22920303 -1.40551536 2.32524589 
686 
 
H -0.44213541 -1.13760974 -3.30987441 
H -1.08404007 -2.29129290 -2.12708521 
H 0.66952248 -2.13950917 -2.36221412 
H -0.26540805 2.48733465 -0.09035018 
H 0.97117813 1.92978476 2.13937957 
H 2.34600148 1.32750577 1.16435561 
H 1.28008013 -0.59127121 2.09898662 
H 2.22813553 -1.93214036 -0.09854362 
H 2.24212257 -0.24121539 -0.79697160 
H 0.13288231 -2.06366982 0.20613762 
H -1.85922944 1.38843554 1.88523768 
H -2.83647777 0.19378762 1.01712036 
H -1.71552128 1.20694585 0.12850393 
H -1.53504242 -0.91532868 3.25919988 
H -0.45087650 -2.13332578 2.58392680 
H -2.09291687 -1.97300676 1.95501635 
O 2.72599159 2.20587989 -0.94836737 
O 1.50698337 2.51288474 -0.95631162 
O -0.40440710 0.65131332 -1.54829079 
Vibrational frequencies (in cm-1) 
-539.0  37.1  69.3  72.9  84.3 106.1 138.8 149.1 163.2 188.1 202.6 220.2 231.6 262.7 
299.2 337.9 353.0 386.6 413.5 449.3 485.8 553.4 615.1 647.9 655.2 707.1 789.9 831.5 
839.0 857.6 928.0 963.3 1002.1 1011.7 1017.8 1030.7 1044.7 1051.5 1054.5 1085.0 1092.6 
1115.5 1142.0 1171.4 1190.5 1221.6 1228.8 1249.9 1264.3 1269.9 1279.1 1281.4 1284.9 
1290.5 1292.7 1296.9 1332.1 1354.5 1381.8 1386.8 1394.6 1412.9 1457.3 1606.5 1837.2 
2604.4 2653.0 2664.2 2669.6 2671.7 2672.5 2676.3 2688.5 2693.9 2700.7 2703.1 2712.8 
2721.8 2777.0 2777.1 2780.5  
 
 
name= TS484 
energy (in kcal/mol)= 88.389084 
ZPE (in kcal/mol)= 138.875 
G (in kcal/mol)= 111.534 
Geometry 
C -2.65864490 -0.78990130 -0.25149947 
C -1.25529892 -1.17683974 -0.59772795 
C 0.99444064 1.38118397 -1.05382779 
C 1.83306101 1.14924265 0.14277866 
C 1.43584350 -0.08332404 0.94253823 
C 1.19353119 -1.38134702 0.12425238 
C -0.29627178 -1.39449623 0.54537520 
C -0.02716757 -0.15653910 1.48824496 
C -0.49582300 1.88655646 1.69183584 
C -0.13456090 -0.50201305 2.95461400 
H -2.89322079 -0.86183459 0.81418543 
H -3.37954514 -1.42460899 -0.79668938 
H -2.87016113 0.24085714 -0.58530539 
H 0.75674195 0.60677432 -1.76856985 
H 1.79291932 2.03070429 0.84055191 
H 2.90001486 1.05938220 -0.16786153 
H 2.17096889 -0.22457054 1.76097316 
H 1.76641434 -2.24585789 0.47154546 
H 1.36208442 -1.30008701 -0.95723058 
H -0.59360814 -2.30129005 1.10282053 
H -0.89862767 0.63241935 1.11733291 
H -0.74351679 2.40272437 0.81410235 
H -1.03158041 1.94865332 2.58788934 
H -1.17324456 -0.63642883 3.27915506 
H 0.30228901 0.29384774 3.58286760 
H 0.40664197 -1.42586584 3.19984241 
O -0.17418896 2.86918218 -2.14986866 
O 0.56127111 2.59982990 -1.16608183 
O -0.90115746 -1.32721759 -1.73904075 
Vibrational frequencies (in cm-1) 
687 
 
-939.7  14.1  48.8  62.5  79.9  94.6 102.5 144.9 160.7 193.0 196.9 249.6 265.2 307.7 
320.9 324.2 353.5 381.6 399.1 509.8 548.1 576.8 598.3 610.2 689.1 771.6 815.5 834.2 
904.9 933.3 934.2 978.7 1009.4 1027.3 1035.6 1049.9 1071.4 1088.2 1096.8 1103.5 1124.0 
1137.1 1146.3 1181.6 1189.5 1217.1 1228.3 1238.3 1249.5 1261.1 1268.0 1279.8 1282.1 
1287.5 1287.6 1293.1 1321.8 1332.2 1352.3 1379.2 1386.3 1399.4 1505.7 1567.4 1853.2 
1907.5 2625.1 2648.7 2658.5 2672.7 2673.0 2675.6 2699.4 2711.3 2717.5 2721.3 2728.2 
2738.6 2759.4 2775.8 2777.3  
 
 
name= TS485 
energy (in kcal/mol)= 89.450114 
ZPE (in kcal/mol)= 137.924 
G (in kcal/mol)= 110.159 
Geometry 
C -2.41508140 -1.07908017 0.16533244 
C -0.96086870 -1.18573783 -0.11327897 
C 0.33509176 1.50264356 -1.96745950 
C 0.98187349 1.62762459 -0.81358428 
C 1.49333285 -0.67808481 2.71071396 
C 2.42967887 -0.26089706 1.89198519 
C 0.09668253 -1.18493503 0.70366127 
C 0.09797225 -0.98174190 2.19162797 
C -0.78594279 0.21388456 2.59924372 
C -0.40280848 -2.27527183 2.86504229 
H -3.01944676 -1.48832664 -0.66099048 
H -2.71581054 -0.02685297 0.28812024 
H -2.69882398 -1.62423715 1.07655913 
H -0.04479016 2.30561755 -2.59737893 
H 1.19924729 2.57511098 -0.35365447 
H 1.34297920 0.79405408 -0.22075240 
H 1.58812260 -0.81862630 3.78150370 
H 3.66437132 0.11700424 1.85201907 
H 3.62668987 -0.02829337 2.72462545 
H 1.09642983 -1.33605046 0.27685996 
H -1.84874159 -0.00140842 2.46649276 
H -0.54048140 1.09409631 1.99261615 
H -0.63399692 0.48091481 3.64945487 
H -0.46720450 -2.16317425 3.95087313 
H 0.27472114 -3.10956290 2.65029306 
H -1.39486160 -2.55647313 2.49829301 
O 0.39063099 -0.81682845 -1.93798212 
O 0.03125112 0.35320588 -2.64009612 
O -0.80404645 -1.38550168 -1.48096599 
Vibrational frequencies (in cm-1) 
-1687.6  29.5  44.3  60.0  71.2  79.3 116.6 123.9 138.1 169.5 175.8 192.6 221.4 246.1 
293.2 328.2 332.0 356.4 411.5 444.9 456.0 520.2 529.3 546.6 593.9 604.0 616.3 628.5 
796.0 805.1 886.9 925.1 934.7 951.2 958.0 978.0 980.8 1003.9 1007.4 1017.9 1032.2 
1055.8 1069.9 1099.8 1172.2 1182.6 1217.5 1257.6 1273.8 1278.4 1281.5 1290.4 1298.1 
1300.6 1303.5 1311.5 1357.0 1367.5 1387.6 1397.9 1408.4 1440.2 1572.5 1860.7 1881.1 
1903.9 2664.8 2668.4 2677.2 2678.7 2681.5 2683.1 2691.1 2717.6 2731.5 2750.0 2773.3 
2781.4 2783.0 2786.8 3835.3  
 
 
name= TS486 
energy (in kcal/mol)= 87.199529 
ZPE (in kcal/mol)= 140.272 
G (in kcal/mol)= 114.945 
Geometry 
C -1.30285977 -1.32279444 -1.17600773 
C -0.29596889 -0.52501864 -0.80446933 
C -0.34967448 0.94060015 -1.22224330 
C -0.56473124 1.95422059 -0.05455300 
C 0.62416711 -0.97467144 1.56217503 
C 0.24686953 1.35838376 1.03599215 
C 0.85166080 -1.08488145 -0.00161562 
688 
 
C -0.22733557 0.26326959 1.66548843 
C -1.63605611 0.07651029 2.09955541 
C 1.82257505 -1.03763202 2.38532086 
H -2.15226947 -1.00175078 -1.75553280 
H -1.35327781 -2.37069237 -0.92649605 
H 3.26443559 0.98080196 -1.87154511 
H -1.15866287 1.08935134 -1.98612074 
H -1.63978450 2.03579675 0.18644006 
H -0.23682839 2.96465101 -0.35425765 
H 2.43669032 0.38766109 2.66059838 
H 1.78773591 -0.55715459 -0.26251869 
H 1.30774381 1.58604902 0.99032744 
H 1.02322555 -2.14470325 -0.25984507 
H -2.17691645 1.02786616 2.18906844 
H -1.66958735 -0.40648287 3.08922867 
H -2.20051692 -0.56184245 1.40339035 
H 2.72768989 0.29973592 1.90888613 
H 0.01828119 -1.87310039 1.88522094 
H 2.61836847 -1.70269546 2.14209947 
O 1.75041491 1.98751389 -1.37803936 
O 0.77716289 1.26541680 -2.03546877 
O 2.80951011 1.14204917 -1.00907156 
Vibrational frequencies (in cm-1) 
-929.8  42.4  64.0 108.1 116.8 129.9 136.5 163.2 180.8 230.2 273.0 275.5 304.3 344.4 
364.9 389.0 407.3 452.7 485.3 495.7 514.2 525.3 588.9 618.3 666.8 703.9 705.9 822.6 
824.2 853.3 871.3 932.4 953.8 962.9 968.3 974.7 1005.0 1019.2 1037.7 1052.7 1061.8 
1079.0 1085.4 1122.4 1138.5 1156.9 1182.2 1188.8 1211.0 1244.1 1251.8 1271.5 1275.1 
1286.8 1307.1 1313.9 1329.6 1334.1 1339.0 1349.9 1359.9 1383.3 1396.3 1401.6 1811.7 
1836.6 2656.4 2659.1 2665.9 2672.0 2673.5 2680.7 2712.5 2720.9 2742.9 2746.6 2758.5 
2775.8 2789.6 2841.2 4743.1  
 
 
name= TS487 
energy (in kcal/mol)= 87.608509 
ZPE (in kcal/mol)= 140.208 
G (in kcal/mol)= 115.099 
Geometry 
C -2.38457274 -0.82577234 -0.53133871 
C -0.99980222 -0.23227866 -0.75890513 
C -1.00760069 1.31746888 -0.85357841 
C 2.02880442 1.11326021 2.27299112 
C 1.41989375 0.16173121 1.53735999 
C 1.47306589 -0.23115224 0.06190262 
C 0.04414086 -0.83789711 0.16754487 
C 0.02703982 -0.50512098 1.71079601 
C -1.01257471 0.45394714 2.24911026 
C 0.06512800 -1.77234934 2.55502290 
H -3.10100523 -0.45522142 -1.27806072 
H -2.77075159 -0.58133352 0.46384651 
H -2.37044396 -1.91967351 -0.62327277 
H -1.99409621 1.76849939 -0.66904772 
H -0.24584583 1.79401763 -0.21645004 
H 2.81169558 1.78572893 2.11818918 
H 2.27849362 -0.31928224 2.45803733 
H 2.24757582 -0.95440155 -0.20413496 
H 1.57185748 0.61222006 -0.63160185 
H 0.05266192 -1.93355996 -0.00338233 
H -2.00911975 0.00429285 2.29481066 
H -1.07659683 1.37947631 1.66798699 
H -0.73922982 0.76876406 3.27020509 
H 0.25276487 -1.53952961 3.61117429 
H 0.83798530 -2.47400590 2.22427404 
H -0.89415682 -2.30376875 2.50958868 
O 0.03485724 0.47242217 -2.64795976 
O -0.72022388 1.59988415 -2.22201566 
689 
 
O -0.65880487 -0.63332607 -2.10513878 
Vibrational frequencies (in cm-1) 
-1194.7  42.1  58.8  86.7 124.8 145.2 165.6 190.6 202.6 249.7 257.3 270.9 305.7 331.3 
362.1 373.0 393.9 484.8 521.6 549.9 617.8 646.5 673.6 707.7 715.5 818.3 829.2 857.5 
915.1 936.4 958.5 971.9 976.9 990.3 1004.1 1007.4 1015.5 1019.3 1058.2 1070.6 1083.7 
1103.9 1136.1 1152.7 1167.6 1205.3 1225.7 1253.9 1266.3 1278.2 1282.8 1286.9 1287.1 
1290.0 1293.4 1299.9 1301.5 1315.1 1329.9 1346.3 1367.3 1394.1 1401.7 1405.7 1704.2 
2291.2 2644.9 2664.7 2670.8 2673.6 2673.8 2677.0 2680.8 2682.5 2714.7 2716.5 2763.6 
2778.8 2780.7 2782.7 2794.6  
 
 
name= TS488 
energy (in kcal/mol)= 84.871049 
ZPE (in kcal/mol)= 142.965 
G (in kcal/mol)= 119.022 
Geometry 
C -2.97403836 0.39610739 -0.15554265 
C -1.64683995 -0.32700740 -0.25062165 
C -0.41021120 0.58698795 -0.68228088 
C 0.70842737 0.93115021 0.32983913 
C 1.44762735 -0.10864613 1.24270982 
C 1.95159048 -1.22899594 0.44589673 
C -1.12636643 -1.06107539 0.91663346 
C -0.82227940 -0.43154269 2.06757756 
C -1.63208368 0.60970805 2.75170193 
C 0.59700306 -0.60665844 2.49098578 
H -3.34011622 0.68925058 -1.15044663 
H -2.89957176 1.30237303 0.45478775 
H -3.73872406 -0.25227222 0.29410263 
H -0.80092569 1.54596752 -1.09636832 
H 0.31405013 1.72419156 0.99405162 
H 1.51504116 1.39889489 -0.28058673 
H 2.30518716 0.46576943 1.68800880 
H 2.72408621 -2.18121150 0.32816932 
H 1.49739748 -1.42164920 -0.50322611 
H -0.60730728 -1.98811830 0.64762274 
H -2.70714712 0.48142760 2.56409007 
H -1.35503232 1.62492598 2.43559332 
H -1.49265048 0.56300306 3.84183911 
H 0.85135938 -0.01926388 3.38432747 
H 2.86303178 -1.75239185 1.13931498 
H 0.84952178 -1.65331392 2.71811599 
O -0.46034578 -1.37843698 -1.83782131 
O 0.12272236 -0.07071658 -1.82638356 
O -1.78120135 -1.18647422 -1.39587035 
Vibrational frequencies (in cm-1) 
-1483.2  69.4 109.8 120.5 147.6 157.9 180.7 200.8 234.9 241.8 282.5 305.4 337.5 347.6 
396.3 440.3 453.5 477.7 511.4 583.9 589.7 658.8 667.6 694.4 741.1 801.9 842.7 866.0 
908.2 914.4 938.4 962.0 972.9 995.3 1012.0 1023.8 1051.4 1056.5 1076.3 1112.6 1132.7 
1142.0 1173.7 1200.1 1221.4 1252.3 1262.7 1277.1 1283.4 1286.2 1287.9 1291.0 1301.4 
1305.8 1311.9 1331.5 1342.7 1354.5 1362.3 1388.1 1391.3 1405.2 1412.5 1418.3 1832.9 
1987.9 2654.1 2663.0 2665.2 2669.8 2671.4 2673.7 2677.4 2685.1 2724.7 2739.8 2755.2 
2769.6 2777.9 2779.6 3655.8  
 
 
name= TS489 
energy (in kcal/mol)= 86.816717 
ZPE (in kcal/mol)= 141.158 
G (in kcal/mol)= 117.71 
Geometry 
C -1.93814163 -0.00649713 -1.01976986 
C -0.48683909 -0.10797929 -0.83457885 
C 0.25596709 1.25844472 -0.57904321 
C 1.30654232 1.24652307 0.54510744 
C 1.21307416 0.01604347 1.45963897 
690 
 
C 1.24405105 -1.23432060 0.55535388 
C -0.17969503 -1.16847774 0.11142803 
C -0.14880694 -0.12265995 2.12662060 
C -1.02891700 0.91548901 2.27648724 
C -0.36394915 -1.33337124 2.98744065 
H -2.33219355 0.82243724 -1.58758752 
H -2.53561948 0.48121502 0.35187268 
H -2.51555819 -0.91341586 -1.09397975 
H -0.46835659 2.08692637 -0.44932075 
H 1.23637987 2.17344011 1.14189100 
H 2.31633145 1.27522251 0.08071201 
H 2.02303204 0.03677555 2.21546746 
H 1.51260815 -2.15605353 1.08999744 
H 1.95963817 -1.15032768 -0.28450998 
H -0.84396935 -1.99112857 0.27660324 
H -2.30863783 0.68839437 1.11186034 
H -0.83315621 1.90958484 1.90901357 
H -1.83199532 0.88151760 2.99846412 
H -0.18895585 -1.08548769 4.04556013 
H 0.30314146 -2.17031014 2.74769942 
H -1.39187156 -1.71191038 2.91001986 
O 1.17192374 0.27410821 -2.39165958 
O 0.89095555 1.55448540 -1.81269680 
O 0.01317174 -0.47160561 -2.16940222 
Vibrational frequencies (in cm-1) 
-1267.0  74.1 103.0 119.5 142.3 189.2 212.6 242.0 298.7 310.3 344.8 362.4 397.5 416.1 
436.0 442.8 465.4 478.3 519.5 539.6 639.7 665.4 676.9 700.3 732.8 797.0 805.1 814.3 
846.2 907.6 913.4 931.9 952.4 968.3 977.9 989.8 1017.0 1035.3 1043.9 1059.6 1064.6 
1074.8 1094.2 1121.5 1166.8 1178.0 1184.8 1193.0 1211.8 1231.6 1262.9 1276.5 1281.8 
1286.8 1291.9 1308.8 1319.7 1323.6 1335.0 1354.5 1362.4 1375.7 1391.6 1403.0 1420.4 
1656.8 2655.5 2665.7 2669.7 2671.8 2689.9 2705.2 2712.3 2715.8 2739.1 2747.0 2753.5 
2770.2 2773.2 2778.7 3952.0  
 
 
name= TS490 
energy (in kcal/mol)= 86.749329 
ZPE (in kcal/mol)= 141.384 
G (in kcal/mol)= 116.442 
Geometry 
C -1.97422565 0.06481959 -1.88408847 
C -0.54831241 -0.22424014 -1.40115204 
C 0.02361284 0.97745991 -0.59003078 
C 1.29494947 0.67212221 0.20661701 
C 1.11726844 -0.38178595 1.31049877 
C 0.87057264 -1.76454834 0.70470088 
C -0.51488326 -1.53032956 -0.83172224 
C 0.06282906 0.07745077 2.29241166 
C -1.33858776 -0.40290192 2.14155795 
C 0.40153981 0.91447159 3.27891017 
H -2.02877162 1.05707826 -2.35354463 
H -2.69237092 0.03057924 -1.05731226 
H -2.29148966 -0.66773001 -2.63688005 
H -0.74937031 1.47918243 0.02570664 
H 1.65828003 1.62057646 0.65750333 
H 2.09779043 0.36532766 -0.49521548 
H 2.09367439 -0.43911609 1.87083928 
H 0.97179423 -1.75339712 -0.49610631 
H 1.73695210 -2.43714812 0.82492253 
H -0.64243495 -2.47401529 -1.26873223 
H -1.58706554 -0.67113559 1.09743098 
H -2.07160161 0.34859586 2.46211594 
H -1.51617629 -1.30225146 2.74826276 
H 1.39796289 1.28764160 3.44121138 
H 0.01658746 -2.28771006 1.17173269 
H -0.29970860 1.29411021 4.00273627 
691 
 
O 0.49167715 1.18404275 -2.84597186 
O 0.39390923 1.91389261 -1.58980066 
O 0.36039124 -0.17144085 -2.53783860 
Vibrational frequencies (in cm-1) 
-820.1  32.3  71.1  89.3 122.0 139.0 167.2 187.9 240.3 254.0 269.6 320.6 347.0 370.0 
390.6 403.1 456.3 508.5 516.5 564.5 587.7 610.1 659.0 684.9 722.7 829.4 838.2 880.8 
935.4 944.1 970.0 992.1 1002.1 1020.7 1030.8 1040.7 1050.9 1063.5 1083.0 1097.5 1104.4 
1125.0 1146.1 1152.6 1186.1 1213.0 1229.9 1258.1 1268.4 1271.6 1275.7 1284.5 1288.5 
1290.0 1313.7 1317.7 1347.5 1359.3 1377.5 1387.0 1397.0 1398.1 1403.3 1476.7 1845.5 
2087.8 2627.5 2639.3 2653.5 2669.3 2674.0 2678.5 2679.7 2690.6 2712.7 2726.1 2738.2 
2764.2 2773.6 2778.6 2795.2  
 
 
name= TS491 
energy (in kcal/mol)= 94.430106 
ZPE (in kcal/mol)= 133.738 
G (in kcal/mol)= 103.802 
Geometry 
C -1.26889937 0.15193465 -3.38692881 
C -0.12155524 0.22906817 -2.43121688 
C -0.42926060 -0.24851673 0.69801328 
C 0.99412865 -0.84888169 0.53546730 
C 1.22222144 -2.24253247 0.94879170 
C 0.24342979 -3.32929910 0.52396755 
C 0.61190966 1.33881694 -2.19063269 
C -1.52709233 1.84428313 2.51168047 
C -0.95580205 1.29982482 3.55503759 
C 0.34319626 -2.95133150 1.97282031 
H -2.20255545 -0.05430594 -2.83502544 
H -1.13860626 -0.67085568 -4.10470635 
H -1.40620009 1.07942380 -3.95400364 
H -0.83170543 -0.61759830 1.70347365 
H 1.78444627 -0.14814607 0.83421904 
H 0.92993111 -0.84128515 -0.79116868 
H 2.29339735 -2.50246447 0.96747001 
H 0.62031573 -4.28711758 0.17862128 
H -0.63618174 -3.04320559 -0.05718347 
H 1.37539111 1.38985073 -1.43489413 
H -1.36425133 1.30336365 4.54889126 
H 0.00925138 0.82859834 3.56103977 
H -0.64243106 1.68656698 0.19379611 
H -0.47103804 -2.41944163 2.45812648 
H 0.48662078 2.25882981 -2.72876077 
H 0.80908331 -3.63328205 2.68131461 
O -1.21579606 -0.53460602 -0.27670700 
O -0.22664663 1.14837986 0.90565550 
O 0.10600407 -0.92822954 -1.83836486 
Vibrational frequencies (in cm-1) 
-2176.9  17.9  28.2  42.5  50.5  64.3  72.0  85.3  91.1 115.5 151.6 180.6 194.0 215.5 
220.8 289.4 318.0 340.0 397.0 432.0 454.2 483.8 511.8 549.3 573.0 584.6 657.0 729.7 
767.7 818.4 849.4 873.5 888.9 931.9 971.6 983.8 998.6 1012.8 1017.7 1026.9 1031.0 
1044.4 1052.9 1067.7 1079.8 1105.3 1127.6 1166.2 1207.7 1210.1 1219.9 1244.6 1266.3 
1276.3 1304.4 1332.5 1364.6 1369.5 1376.2 1380.9 1413.7 1465.4 1483.9 1553.3 1732.3 
1864.5 2461.1 2662.9 2679.2 2691.3 2705.4 2709.3 2720.6 2729.6 2742.8 2774.2 2777.6 
2781.3 2783.6 2795.7 2805.0  
 
 
name= TS492 
energy (in kcal/mol)= 87.781337 
ZPE (in kcal/mol)= 140.788 
G (in kcal/mol)= 117.038 
Geometry 
C -2.40734741 -0.09668721 -0.51651186 
C -0.88452359 -0.18492641 -0.58937212 
C -0.22665028 1.24475979 -0.62064290 
692 
 
C 1.09891973 1.50110538 0.04299808 
C 1.31777290 -0.24643018 1.41059766 
C 1.23564879 -1.25628503 0.29506988 
C -0.32352648 -1.16741636 0.42240505 
C -0.10305410 -0.56734889 1.87428701 
C -0.96426894 0.56560787 2.38423766 
C -0.07994512 -1.68461720 2.91717582 
H -2.80067309 0.59248449 -1.27720795 
H -2.75501909 0.23589834 0.46565193 
H -2.86565898 -1.07517843 -0.71669111 
H -0.97491605 2.02233124 -0.34484155 
H 1.17919382 2.51959519 0.42714410 
H 1.93399920 1.30728592 -0.63710461 
H 1.60756896 1.00100125 1.18213198 
H 1.64850017 -2.23973492 0.54786426 
H 1.65735717 -0.98841446 -0.67769647 
H -0.85266859 -2.12612163 0.39779671 
H -1.99707001 0.23623761 2.55742852 
H -1.00065687 1.42676070 1.71194044 
H -0.57881972 0.93779596 3.34501735 
H 0.32825433 -1.32093945 3.86878905 
H 0.53833282 -2.53532874 2.60858843 
H -1.09018013 -2.06446863 3.10838561 
O 0.31053498 0.16987692 -2.50778386 
O -0.06178673 1.44378770 -2.03438547 
O -0.62244435 -0.71979958 -1.90061294 
Vibrational frequencies (in cm-1) 
-1389.3  62.8 124.8 135.2 150.9 161.4 170.3 197.6 235.1 268.0 293.8 336.6 353.2 362.8 
387.7 432.8 464.4 487.2 549.8 586.1 661.5 701.5 705.2 777.1 827.8 857.1 874.9 912.6 
936.3 965.9 974.1 984.0 996.5 1004.8 1009.0 1020.3 1025.7 1051.0 1055.9 1093.5 1123.1 
1136.2 1152.3 1161.2 1178.5 1201.0 1222.8 1230.1 1249.4 1258.2 1271.7 1284.7 1287.0 
1288.5 1296.0 1298.2 1305.5 1318.7 1323.3 1329.8 1344.1 1349.2 1396.8 1404.2 1416.7 
1801.9 2662.8 2668.2 2670.4 2673.6 2676.6 2677.4 2678.6 2680.4 2686.6 2737.5 2738.4 
2764.7 2779.4 2780.6 2783.2  
 
 
name= TS493 
energy (in kcal/mol)= 88.134967 
ZPE (in kcal/mol)= 141.198 
G (in kcal/mol)= 117.708 
Geometry 
C -1.75301413 0.35882065 -1.12367268 
C -0.33513256 -0.11863402 -0.85090595 
C 0.71758154 1.04921671 -0.96869936 
C 1.61220895 1.38094480 0.13716639 
C 1.23604952 -0.13622103 1.73678629 
C 1.32526828 -1.24242396 0.67816213 
C -0.19131216 -1.00937479 0.37772858 
C -0.31340837 -0.29840227 1.78017871 
C -1.10120458 0.98905602 1.89499255 
C -0.76960657 -1.28130918 2.85266752 
H -2.02827843 1.23480552 -0.52824776 
H -2.48672584 -0.42939714 -0.91144013 
H -1.87342491 0.62692944 -2.18404017 
H 0.21244657 1.98361567 -1.32413966 
H 1.41688828 1.08501165 1.46948287 
H 2.66964638 1.27959582 -0.01987474 
H 1.81778663 -0.22697280 2.64186000 
H 1.53792180 -2.23430690 1.09528649 
H 2.00852894 -1.10607146 -0.16482648 
H -0.79740938 -1.91963336 0.27802115 
H -2.17011736 0.82254204 1.71672948 
H -0.75672804 1.75932315 1.19116927 
H -1.00298028 1.42123003 2.89968386 
H -0.63921437 -0.86138148 3.85692799 
693 
 
H -0.20639673 -2.22137313 2.81942401 
H -1.83075516 -1.53111151 2.73475904 
O 0.72254047 -0.18786026 -2.85720138 
O 1.56933840 0.59870623 -2.04783905 
O 0.03797216 -1.00675828 -1.92681461 
Vibrational frequencies (in cm-1) 
-1069.3  62.1 112.9 148.0 160.0 183.5 203.0 225.7 267.4 283.4 296.5 340.5 355.1 386.0 
409.7 433.6 474.4 487.5 590.1 623.2 639.0 702.8 726.6 770.1 845.3 851.5 879.1 903.5 
935.1 956.5 976.2 998.1 1003.4 1007.6 1014.0 1018.0 1045.9 1062.5 1084.7 1100.2 1118.6 
1121.6 1138.8 1156.5 1183.3 1184.3 1203.7 1235.5 1241.0 1266.8 1280.1 1284.2 1286.1 
1290.0 1296.1 1299.8 1309.8 1314.1 1321.1 1331.2 1352.1 1376.5 1398.2 1406.5 1409.6 
1748.3 2657.0 2664.2 2669.1 2674.5 2674.7 2675.7 2676.6 2680.1 2706.6 2733.3 2740.9 
2758.9 2778.3 2780.4 2782.3  
 
 
name= TS494 
energy (in kcal/mol)= 88.574446 
ZPE (in kcal/mol)= 141.175 
G (in kcal/mol)= 117.533 
Geometry 
C -1.09452194 -0.32857099 -2.22311765 
C 0.25785551 -0.31109718 -1.52126514 
C 0.83448288 1.14199760 -1.34375344 
C 1.34356560 1.58811306 -0.04594468 
C 0.96547711 -0.05793780 1.42574679 
C 1.67246802 -1.01914334 0.46135305 
C 0.31058588 -1.19546313 -0.28351780 
C -0.41357720 -0.64692344 1.00768795 
C -1.53514655 0.36038526 0.86716438 
C -0.86096137 -1.79167136 1.91036883 
H -1.01443959 0.09677001 -3.23517755 
H -1.85425256 0.24132924 -1.68009267 
H -1.46929581 -1.35406277 -2.33937135 
H 0.11653520 1.90758754 -1.74014178 
H 0.88341779 1.17727170 1.20350410 
H 2.40176907 1.72149323 0.06298617 
H 1.25812372 -0.04972374 2.46532376 
H 2.02391517 -1.94134302 0.94138685 
H 2.50788666 -0.64079349 -0.13060775 
H 0.05123182 -2.23267829 -0.53691263 
H -1.24912792 1.23370753 0.26631597 
H -1.83676515 0.74781660 1.84981275 
H -2.42498039 -0.08912849 0.41087341 
H -1.15617944 -1.42420475 2.90015136 
H -0.06724778 -2.53209289 2.06396178 
H -1.72240857 -2.31887582 1.48356586 
O 2.33999698 -0.14543884 -2.42658790 
O 1.88925551 1.18890009 -2.32615459 
O 1.14565449 -0.90193951 -2.49573665 
Vibrational frequencies (in cm-1) 
-1047.3  47.3 106.8 159.5 160.3 181.4 205.5 220.3 257.7 268.8 300.4 353.1 357.3 373.5 
411.4 435.4 470.5 495.0 571.1 640.8 652.6 701.0 727.2 782.8 853.4 865.3 880.2 903.4 
937.8 953.1 969.7 998.5 1001.9 1007.6 1011.6 1018.3 1043.2 1063.2 1069.8 1096.5 1102.3 
1121.1 1145.8 1173.9 1184.2 1191.2 1216.1 1237.6 1242.9 1261.7 1273.5 1281.8 1285.3 
1289.1 1295.0 1296.3 1300.0 1306.9 1313.6 1324.6 1341.9 1374.7 1397.3 1405.7 1410.2 
1765.2 2658.9 2666.3 2668.2 2674.1 2675.4 2676.0 2678.0 2679.9 2709.1 2732.7 2741.3 
2761.2 2778.3 2780.6 2782.3  
 
 
name= TS495 
energy (in kcal/mol)= 87.327159 
ZPE (in kcal/mol)= 142.472 
G (in kcal/mol)= 118.206 
Geometry 
C -2.58340015 -2.82585459 0.50197580 
694 
 
C -1.07611513 -2.66086581 0.49092238 
C -0.36990416 -3.44546496 -0.68172755 
C 0.68849606 -2.51560664 -1.28735638 
C 0.49788890 -1.16124821 -0.62137778 
C 1.06521452 -0.92290336 0.74698535 
C -0.61392326 -1.22923713 0.41181403 
C -0.02736431 -0.38622656 2.32375584 
C -0.73179443 0.90880609 2.23507500 
C -0.50172802 -1.37215493 3.29999594 
H -2.86567929 -3.88633889 0.56892616 
H -3.04638516 -2.40907996 -0.39983866 
H -3.03110439 -2.32217163 1.36864113 
H -1.07629404 -3.86370138 -1.41561302 
H 0.58102672 -2.44455025 -2.38248958 
H 1.70689887 -2.91294703 -1.10462128 
H 0.51178559 -0.32481677 -1.32698125 
H 1.55802223 0.04235639 0.87800883 
H 1.58614494 -1.74283533 1.24278293 
H -1.38997880 -0.47913485 0.38264349 
H -1.82622362 0.85397127 2.28137507 
H -0.45782881 1.47810651 1.33751821 
H -0.40627294 1.52618448 3.09294629 
H 0.17121886 -2.24501557 3.36301318 
H -1.52267197 -1.74138486 3.13841803 
H -0.49256336 -0.91795502 4.30664068 
O -0.30348791 -4.62959092 1.23905800 
O 0.30856231 -4.52743066 -0.04944404 
O -0.50803018 -3.29503315 1.64575370 
Vibrational frequencies (in cm-1) 
-719.0  56.6  65.6 137.0 148.1 163.1 177.6 194.5 251.5 254.5 270.4 293.4 323.1 337.1 
383.3 408.2 426.8 467.7 560.8 595.2 628.5 652.9 726.4 846.9 868.8 903.3 926.3 930.5 
957.7 968.5 975.9 980.7 990.3 1007.4 1010.6 1019.8 1041.0 1094.4 1095.3 1109.9 1128.1 
1151.0 1156.4 1183.1 1193.1 1229.4 1247.9 1259.1 1261.4 1266.3 1275.8 1285.3 1286.2 
1289.4 1299.2 1309.8 1315.5 1318.9 1330.2 1345.9 1366.7 1379.0 1383.4 1389.8 1394.5 
2656.4 2660.9 2664.5 2665.4 2671.0 2673.3 2677.9 2681.5 2698.4 2739.3 2747.6 2747.9 
2759.1 2768.1 2773.3 2780.5  
 
 
name= TS496 
energy (in kcal/mol)= 89.279394 
ZPE (in kcal/mol)= 140.883 
G (in kcal/mol)= 117.341 
Geometry 
C -2.14534818 -0.15940292 -0.83728495 
C -0.66450524 -0.13971245 -1.18262046 
C 0.11500158 1.17371349 -0.87401091 
C 1.05417412 1.19275361 0.25413762 
C 1.57955651 -0.15488907 0.56069081 
C 1.67168338 -0.96342410 -0.79296200 
C 0.15567304 -1.29702136 -0.60241858 
C 0.38749563 -1.12924295 0.95851017 
C -0.69899706 -0.57157757 1.85324833 
C 0.88175825 -2.44096983 1.56693770 
H -2.73505554 0.39881849 -1.58170496 
H -2.36620040 0.26203194 0.14699266 
H -2.53241564 -1.18935437 -0.83870777 
H -0.81450524 2.11052942 -0.38055714 
H -0.46342300 1.98317464 0.46757429 
H 1.64287729 2.04768714 0.48417804 
H 2.45074298 -0.18211725 1.21302529 
H 2.32808918 -1.83272040 -0.75035768 
H 1.95143526 -0.39142838 -1.67590949 
H -0.18620126 -2.27455691 -0.93992906 
H -0.91018791 0.48346763 1.65087191 
H -0.38356379 -0.60851254 2.90621127 
695 
 
H -1.62612610 -1.14790885 1.77081970 
H 1.32482910 -2.26948440 2.55500382 
H 1.64824225 -2.92845683 0.95495075 
H 0.05916935 -3.15416156 1.68757948 
O 0.36569424 0.65062806 -3.08073403 
O 0.60142350 1.65150698 -2.06470116 
O -0.69106570 -0.15709079 -2.61909391 
Vibrational frequencies (in cm-1) 
-2213.5  67.6 115.6 147.5 149.9 169.6 189.1 206.4 217.7 269.9 318.0 339.5 386.6 414.0 
425.0 444.1 493.9 507.3 552.4 616.3 630.0 703.1 726.1 738.0 784.0 817.3 839.3 877.9 
904.5 922.5 928.0 971.0 975.6 992.9 1003.4 1010.2 1014.2 1037.7 1051.0 1073.3 1076.0 
1130.3 1138.9 1161.2 1180.7 1187.5 1218.1 1227.2 1244.7 1250.4 1265.7 1278.4 1281.4 
1291.9 1299.6 1300.2 1302.2 1309.2 1316.4 1320.1 1336.9 1396.9 1398.6 1405.1 1414.0 
1567.4 2660.8 2662.4 2668.2 2674.7 2678.5 2682.0 2690.2 2748.1 2757.4 2769.2 2774.5 
2777.3 2781.5 2801.4 3093.5  
 
 
name= TS497 
energy (in kcal/mol)= 89.690946 
ZPE (in kcal/mol)= 140.642 
G (in kcal/mol)= 116.318 
Geometry 
C -2.73965267 -1.12247013 -0.06294176 
C -1.25515100 -0.91105192 -0.37571730 
C -1.05860602 0.45820244 -1.10983986 
C 0.17508440 1.28995435 -0.81194925 
C 1.12311799 -0.29942871 2.01649484 
C 1.12720094 -1.20273498 0.77303070 
C -0.43491574 -1.30901170 0.84074536 
C -0.44900390 -0.37273801 2.08247107 
C -1.49462995 0.49507092 2.44762808 
C 0.45902636 -0.98083211 3.16972690 
H -3.38355558 -0.81057375 -0.89137650 
H -3.02840900 -0.57089563 0.84784144 
H -2.95733593 -2.18160393 0.12431963 
H -1.98128483 1.07690352 -1.04807497 
H 0.37776949 1.39432613 0.25674801 
H 0.08165990 2.29600522 -1.24152515 
H 1.77228135 0.54464994 2.10907723 
H 1.51643077 -0.74266967 -0.13667875 
H 1.06905471 0.84173474 -1.27375710 
H -0.74700390 -2.34005220 1.12136042 
H -1.18928642 1.93777085 1.63410077 
H -1.83981853 1.55826287 1.33262883 
H -1.58366872 0.98131028 3.38383474 
H 0.47393044 -0.50597811 4.14791465 
H 1.64616349 -2.15781003 0.90115009 
H 0.50095343 -2.06190750 3.28117871 
O -0.32643684 -1.17245185 -2.44950002 
O -1.01561431 0.06181883 -2.48557302 
O -0.95407580 -1.88871130 -1.39732824 
Vibrational frequencies (in cm-1) 
-983.8  38.9  96.7 126.2 140.0 166.6 196.0 203.6 237.5 264.3 276.8 311.9 327.4 334.1 
359.9 431.8 447.7 479.6 520.1 570.2 604.5 652.4 676.6 698.9 729.7 741.4 791.4 860.9 
870.4 874.7 910.0 933.9 955.1 972.4 987.1 1006.2 1015.4 1023.1 1034.4 1055.4 1067.4 
1091.9 1110.0 1122.2 1139.8 1144.5 1151.5 1171.2 1180.8 1186.7 1227.4 1249.0 1266.6 
1280.2 1285.0 1290.4 1291.8 1296.7 1326.5 1336.0 1361.8 1366.7 1386.4 1392.3 1404.6 
1523.6 2648.2 2658.2 2675.5 2677.3 2682.9 2686.1 2706.7 2710.8 2740.4 2765.4 2774.2 
2780.1 2780.8 2787.3 4732.1  
 
 
name= TS498 
energy (in kcal/mol)= 89.261561 
ZPE (in kcal/mol)= 141.197 
G (in kcal/mol)= 116.926 
696 
 
Geometry 
C -2.08169621 0.48169445 -1.04276861 
C -0.74207650 -0.16549908 -0.75154378 
C 0.39431830 0.86155346 -0.61310661 
C 1.55587099 0.69272038 0.38296157 
C 1.48006119 -0.44444395 1.38271970 
C 1.10782895 -1.80110755 0.69685511 
C -0.31892302 -1.52716955 1.08870902 
C 0.10598403 -0.53745914 2.17098410 
C -0.70998384 0.71697155 2.38106240 
C 0.28335827 -1.25820815 3.50585220 
H -2.00973463 1.19636204 -1.87534174 
H -2.48306260 1.00834062 -0.17094839 
H -2.82471341 -0.27036454 -1.34592733 
H -0.01137465 1.89830005 -0.53066222 
H 1.68947555 1.64556908 0.93661856 
H 2.49090855 0.57194573 -0.21446644 
H 2.36654662 -0.47593416 2.02715813 
H 1.55284686 -2.68347059 1.16745073 
H 1.31797393 -1.88553737 -0.37551156 
H -1.12535706 -1.11801612 0.14785696 
H -0.19983055 1.40934413 3.06360290 
H -1.68626946 0.47705078 2.82537950 
H -0.91028357 1.26722217 1.45816467 
H -0.68964326 -1.54336393 3.92642485 
H 0.78717787 -0.61493313 4.23648347 
H 0.87472740 -2.17612356 3.41293864 
O 0.87544733 -0.50179235 -2.33462393 
O 0.93401309 0.84690380 -1.94545467 
O -0.38869495 -0.99204618 -1.83763058 
Vibrational frequencies (in cm-1) 
-1261.2  46.2  99.6 118.0 143.6 152.0 174.0 182.2 196.8 238.5 282.0 317.7 338.1 361.5 
403.6 420.1 428.4 490.1 595.4 673.4 685.7 715.3 754.8 799.8 852.3 886.9 897.9 924.8 
947.9 974.7 991.9 998.9 1004.5 1012.7 1018.8 1021.8 1043.9 1056.4 1081.8 1099.5 1105.7 
1132.4 1171.4 1184.1 1204.6 1215.2 1220.7 1240.9 1259.8 1274.6 1283.2 1286.6 1287.7 
1289.7 1295.7 1298.6 1305.1 1312.7 1320.0 1336.6 1345.7 1388.4 1399.4 1404.6 1418.2 
1738.1 2645.8 2666.0 2672.6 2674.2 2674.6 2676.8 2677.5 2678.3 2680.1 2728.6 2736.3 
2763.4 2777.5 2780.3 2785.1  
 
 
name= TS499 
energy (in kcal/mol)= 91.567398 
ZPE (in kcal/mol)= 138.992 
G (in kcal/mol)= 110.517 
Geometry 
C 4.56835763 0.84153606 3.26139230 
C 3.37775540 0.07421195 3.68640072 
C 2.14050208 2.41688681 6.50365069 
C 1.62053451 1.47981279 7.29037461 
C 0.07762141 -0.97430513 2.67772999 
C 1.38161983 -1.40325939 3.40369412 
C 2.57070997 -0.65667218 2.90546981 
C -0.27598057 0.42802755 2.83114878 
C 0.03473309 1.32489235 3.82135650 
C 0.13487617 -1.34429632 1.18638849 
H 4.79071675 0.71200284 2.19230015 
H 5.46790274 0.53210234 3.81922047 
H 4.43932404 1.92203649 3.43924221 
H 1.82662266 3.45412043 6.40362059 
H 0.78720882 1.65328278 7.95094918 
H 1.98683925 0.46571241 7.33942828 
H -0.77117109 -1.55720786 3.14249706 
H 1.54151460 -2.49194432 3.25620765 
H 1.23794022 -1.27472634 4.49487084 
H 2.77140813 -0.76049990 1.84140166 
697 
 
H 0.60689784 1.08110509 4.71355976 
H -0.50407427 2.26389258 3.92694781 
H 0.58111240 1.49677862 2.54216955 
H -0.82082394 -1.10553696 0.70187205 
H 0.33449141 -2.40939593 1.04331666 
H 0.90865389 -0.77869443 0.65994282 
O 3.80463108 1.00028365 5.75196634 
O 3.18839237 2.26220074 5.63717831 
O 3.05894601 0.06752760 5.03727026 
Vibrational frequencies (in cm-1) 
-1622.1  18.8  36.1  49.1  60.5  83.5  96.4 114.3 134.1 146.8 155.2 167.0 211.0 228.7 
282.6 334.4 357.2 413.5 429.8 469.1 471.6 528.4 609.5 631.9 655.2 666.3 808.9 840.4 
887.1 928.1 933.2 941.7 968.5 991.4 1002.8 1011.0 1032.5 1043.0 1061.7 1064.2 1075.4 
1120.0 1126.5 1147.9 1169.4 1183.2 1202.5 1268.3 1273.2 1277.7 1280.3 1289.3 1292.0 
1302.5 1306.2 1324.8 1369.6 1373.7 1379.8 1383.3 1401.6 1402.9 1663.4 1855.4 1866.8 
2268.2 2660.0 2661.3 2670.7 2671.2 2677.3 2682.8 2691.7 2712.3 2735.8 2736.3 2747.5 
2758.4 2777.3 2782.3 2791.9  
 
 
name= TS500 
energy (in kcal/mol)= 87.984669 
ZPE (in kcal/mol)= 142.668 
G (in kcal/mol)= 118.977 
Geometry 
C -1.84030954 -0.38733173 -0.95829955 
C -0.35083634 -0.21243551 -0.73711797 
C 0.11701008 1.26027692 -0.46484179 
C 1.02532073 1.32088674 0.77321102 
C 1.11630170 -0.04918101 1.39855821 
C 1.70230538 -1.09567107 0.49104742 
C 0.20833866 -1.12152375 0.34297449 
C -0.83900987 -0.69246124 2.01718552 
C -1.41846562 0.61052274 2.37870360 
C -0.47497640 -1.61640433 3.11089282 
H -2.25094106 0.38520426 -1.61832016 
H -2.38461849 -0.36204061 -0.00085430 
H -2.05898769 -1.35954296 -1.42196474 
H -0.71570130 1.98694216 -0.42592884 
H 0.65793346 2.07159525 1.49571001 
H 2.03621691 1.67455519 0.47298278 
H 1.36148635 -0.08933995 2.45031095 
H 2.18374435 -1.96255715 0.94680528 
H 2.32117163 -0.76674805 -0.34868434 
H -0.27972589 -2.09387442 0.45221544 
H -2.41326577 0.42361098 2.82511489 
H -1.59699742 1.25445509 1.50865617 
H -0.84911376 1.18861035 3.11794783 
H -0.05295529 -1.14456171 4.00672680 
H 0.21966070 -2.40343090 2.79100102 
H -1.39593014 -2.13986578 3.42739271 
O 1.33348390 0.38184362 -2.13758574 
O 0.82687380 1.61537825 -1.64571675 
O 0.24962692 -0.52253247 -2.00493196 
Vibrational frequencies (in cm-1) 
-761.2  84.6 112.5 129.7 160.4 169.6 182.2 217.6 227.9 263.5 276.5 311.4 318.3 338.3 
391.6 421.2 451.1 481.9 546.3 571.0 617.4 667.9 713.4 843.7 860.6 885.0 934.5 942.8 
955.3 961.1 977.4 982.6 991.7 1004.8 1013.1 1043.1 1064.2 1081.5 1095.0 1121.8 1143.4 
1164.3 1182.9 1187.8 1209.9 1228.4 1231.8 1243.1 1259.9 1268.9 1270.0 1278.0 1279.6 
1284.6 1288.4 1294.0 1302.8 1321.4 1327.9 1361.3 1372.2 1375.5 1377.3 1389.8 1399.1 
2656.1 2659.7 2661.7 2663.7 2670.5 2672.7 2676.4 2692.6 2693.9 2710.3 2740.9 2743.0 
2772.8 2773.3 2777.5 2778.0  
 
 
name= TS501 
energy (in kcal/mol)= 88.4894 
698 
 
ZPE (in kcal/mol)= 142.165 
G (in kcal/mol)= 119.141 
Geometry 
C -2.45384349 -0.18403595 -0.62103964 
C -0.93858973 -0.27120745 -0.69674740 
C -0.23033639 1.13062712 -0.74610656 
C 0.88633934 1.32782804 0.29932335 
C 0.99515245 0.13273120 1.21556651 
C 1.22158391 -1.11489642 0.37164462 
C -0.35910657 -1.17107786 0.38639704 
C -0.34605591 -0.45652402 1.81791286 
C -1.01074661 0.69498843 2.37008846 
C -0.18218735 -1.53979778 2.88270160 
H -2.86116129 0.47851035 -1.39619851 
H -2.78197738 0.18622229 0.35963549 
H -2.91604986 -1.16970786 -0.76996124 
H -0.96002170 1.96552680 -0.71784899 
H 0.70882268 2.26680938 0.85489064 
H 1.85469295 1.48343984 -0.22386145 
H 1.24827879 0.93431567 2.59593199 
H 1.70141204 -1.96165940 0.86476025 
H 1.69216423 -0.98842553 -0.60466947 
H -0.79797715 -2.17073204 0.40435526 
H -1.34432880 1.50376582 1.75421987 
H 0.49337392 1.23791355 2.93125909 
H -1.52898456 0.63172452 3.30621509 
H 0.26880806 -1.13341561 3.79656658 
H 0.45411328 -2.37035734 2.56088275 
H -1.16033435 -1.95744689 3.15070343 
O 0.50666208 -0.16356001 -2.43645281 
O 0.30423477 1.19363569 -2.06474010 
O -0.66184391 -0.82782976 -1.99122821 
Vibrational frequencies (in cm-1) 
-1640.1  69.9 124.1 144.6 153.7 201.4 224.0 244.7 295.6 313.4 360.6 385.4 424.5 445.8 
471.3 506.8 509.8 557.7 573.2 648.0 665.0 695.1 710.2 729.8 829.6 831.0 858.6 872.1 
916.1 943.0 958.3 964.7 979.5 988.3 1003.2 1036.5 1050.1 1051.6 1063.9 1079.4 1095.1 
1136.3 1142.5 1144.4 1157.6 1183.5 1189.9 1208.4 1228.6 1238.8 1259.6 1274.1 1280.7 
1281.8 1292.2 1296.3 1301.3 1308.8 1316.2 1350.5 1374.2 1392.1 1396.7 1407.5 1462.8 
1507.8 2654.7 2668.3 2671.8 2672.5 2678.0 2686.2 2689.5 2726.8 2737.6 2739.1 2767.3 
2777.7 2779.8 2783.3 3304.3  
 
 
name= TS502 
energy (in kcal/mol)= 90.800176 
ZPE (in kcal/mol)= 140.282 
G (in kcal/mol)= 114.698 
Geometry 
C -0.92543278 1.33881695 -2.53395341 
C 0.22578012 0.69427653 -1.78713806 
C 1.23041129 1.70873497 -1.11973221 
C 1.42573152 1.30788005 0.34572929 
C 0.48360403 0.13201123 0.63081660 
C 0.82307788 -1.16474277 -0.09735434 
C -0.21310887 -0.25720274 -0.69956810 
C -0.23485320 0.11775388 1.84847880 
C -1.03661332 1.08379431 2.56849197 
C 0.28484377 -1.42997838 3.05016171 
H -0.56545240 2.05507149 -3.28496188 
H -1.59881232 1.86782416 -1.84937611 
H -1.51918786 0.58491753 -3.06973597 
H 0.95002985 2.76771751 -1.25330676 
H 1.20184354 2.14824660 1.02137994 
H 2.47646049 1.02793586 0.53598020 
H 0.78674216 -0.33390977 2.84118413 
H 0.50430227 -2.11287578 0.32538230 
699 
 
H 1.79584446 -1.26816608 -0.57476106 
H -1.25461966 -0.56601377 -0.71234962 
H -1.86013415 1.42637820 1.90857449 
H -0.48807188 1.98421678 2.88627570 
H -1.53061391 0.66104944 3.45699405 
H 0.11970691 -1.36759625 4.12361008 
H 1.11507788 -2.07840095 2.77879675 
H -0.62950998 -1.82752405 2.58627603 
O 2.36376910 0.21818686 -2.36034520 
O 2.42142057 1.55606410 -1.87891487 
O 1.02191751 0.04887135 -2.78787041 
Vibrational frequencies (in cm-1) 
-981.6  32.9  71.4  78.6 105.2 124.2 136.4 152.4 185.8 206.3 243.1 274.7 309.0 324.3 
365.6 399.4 451.8 488.6 518.1 560.6 595.6 621.4 643.9 708.3 783.2 833.1 843.9 860.8 
904.8 941.9 960.4 977.4 994.1 1001.7 1004.3 1038.9 1041.2 1067.2 1078.4 1127.7 1134.3 
1138.7 1164.0 1169.0 1201.3 1220.1 1237.5 1260.4 1264.4 1274.1 1280.0 1284.2 1285.9 
1289.5 1290.4 1294.0 1312.6 1325.7 1329.1 1379.4 1388.2 1391.7 1406.2 1451.7 1617.4 
2011.2 2635.5 2653.0 2663.7 2672.1 2672.8 2675.0 2678.5 2702.2 2711.3 2753.8 2754.6 
2765.9 2769.5 2780.8 2782.7  
 
 
name= TS503 
energy (in kcal/mol)= 90.154987 
ZPE (in kcal/mol)= 141.028 
G (in kcal/mol)= 116.115 
Geometry 
C -1.46399905 -0.39048826 -1.68295962 
C -0.64744653 -0.08255327 -0.47701100 
C 0.42487718 0.95508268 -0.69686427 
C 1.20771038 1.32126950 0.56482126 
C 1.38619503 0.12443968 1.51240810 
C 2.30630505 -0.93750851 0.89328237 
C -0.83974618 -0.69145003 0.69936480 
C -0.00751877 -0.41259048 1.89920064 
C -1.85242042 1.02746250 2.44748798 
C 0.05477440 -1.61592341 2.83542197 
H -0.81327091 -0.69974144 -2.52060300 
H -2.03613156 0.48377626 -2.02256885 
H -2.17769984 -1.20806230 -1.51815433 
H -0.01297101 1.87226302 -1.16800941 
H 0.68525550 2.13933589 1.10172894 
H 2.19635021 1.73347974 0.27915349 
H 1.88565212 0.48715427 2.44807051 
H 2.18453177 -1.92902093 1.37069606 
H 3.36478751 -0.63206362 0.97618865 
H -1.61016745 -1.44971079 0.82554270 
H -0.44576468 0.49431832 2.59844917 
H -2.57027816 0.25640000 2.59864326 
H -1.94742581 1.56384182 1.53270050 
H 0.77036178 -1.45999366 3.65090829 
H 0.34678011 -2.52928080 2.30144827 
H -0.92141098 -1.81297137 3.29656094 
O 2.40851744 -0.15906037 -1.24625476 
O 1.26746593 0.48295899 -1.74498375 
O 2.01122903 -1.24401541 -0.46133921 
Vibrational frequencies (in cm-1) 
-459.8  50.2  58.0  94.5 113.6 119.8 163.3 211.1 231.9 244.7 260.8 299.1 330.6 352.1 
370.8 407.6 455.0 466.0 526.9 567.3 580.4 670.6 704.9 751.7 792.6 841.9 866.1 886.3 
919.4 927.1 940.7 972.6 1000.2 1023.0 1055.2 1064.2 1071.0 1084.5 1105.4 1126.3 1152.4 
1163.9 1182.3 1184.2 1195.2 1218.5 1233.1 1252.4 1269.0 1271.4 1273.1 1280.4 1285.4 
1293.4 1295.9 1300.1 1316.1 1328.9 1351.6 1367.3 1369.9 1382.9 1402.0 1410.2 1798.8 
1879.3 2644.0 2658.9 2661.0 2670.5 2672.5 2675.7 2676.9 2686.6 2688.3 2690.4 2712.7 
2737.7 2755.1 2776.6 2778.6  
 
 
700 
 
name= TS504 
energy (in kcal/mol)= 88.984386 
ZPE (in kcal/mol)= 142.43 
G (in kcal/mol)= 118.497 
Geometry 
C -2.41369407 -0.39928612 -0.86763415 
C -0.89729243 -0.31771627 -0.80697308 
C -0.30403806 1.13556665 -0.85690823 
C 0.84329124 1.27882511 0.15349073 
C 1.04042700 -0.00616775 0.92469089 
C 1.22802902 -1.26150785 0.13536522 
C -0.25471874 -1.06253932 0.32917440 
C -0.48655009 -0.09471899 2.28148638 
C -1.74333721 0.65122905 2.15093219 
C -0.47306611 -1.30275276 3.12806108 
H -2.79764278 0.10871516 -1.76509532 
H -2.89725041 0.04884296 0.00422884 
H -2.74585306 -1.44533872 -0.93040522 
H -1.06648413 1.92987676 -0.76276384 
H 0.63993221 2.11097456 0.85643663 
H 1.77800982 1.55119987 -0.38114617 
H 1.61570671 0.07775379 1.85197288 
H 1.69174792 -2.11431183 0.63598841 
H 1.62472749 -1.21696682 -0.88261013 
H -0.82753416 -1.85561910 0.77980198 
H -1.70841112 1.39872921 1.34817981 
H -1.88462102 1.22672236 3.08634366 
H -2.64553069 0.03924548 2.02155526 
H -0.39952188 -0.97413406 4.18103230 
H 0.40914377 -1.93181272 2.94845838 
H -1.36095265 -1.94305413 3.05647237 
O 0.55339509 -0.05292988 -2.55308504 
O 0.16722539 1.26659109 -2.19077892 
O -0.49517080 -0.87624613 -2.07733635 
Vibrational frequencies (in cm-1) 
-724.4  81.9  93.2 115.6 154.4 172.2 183.3 206.7 231.8 244.2 264.6 301.1 328.6 334.8 
364.0 412.5 448.4 480.4 550.3 591.2 593.4 672.3 709.4 854.0 864.0 886.3 921.8 932.6 
946.6 958.2 966.6 975.4 988.9 1006.7 1019.9 1040.2 1048.7 1080.3 1094.6 1117.6 1137.6 
1168.2 1174.5 1192.2 1212.4 1217.1 1227.3 1250.1 1253.7 1263.5 1277.5 1279.2 1281.1 
1286.3 1294.5 1296.0 1300.5 1308.4 1332.2 1366.0 1369.4 1380.3 1380.9 1391.2 1400.4 
2656.6 2659.0 2663.1 2668.3 2670.1 2672.2 2674.4 2691.6 2697.0 2708.9 2739.0 2751.1 
2770.6 2772.9 2777.9 2780.9  
 
 
name= TS505 
energy (in kcal/mol)= 89.470059 
ZPE (in kcal/mol)= 142.281 
G (in kcal/mol)= 118.048 
Geometry 
C -1.53495600 -0.50933779 -1.48175478 
C -0.12334223 -0.25587378 -0.99066317 
C 0.23562980 1.26356556 -0.80652687 
C 0.96972805 1.49005544 0.52142817 
C 1.19132571 0.17287481 1.23048476 
C 1.80823323 -0.93455168 0.44214034 
C 0.31333839 -1.01038485 0.23234804 
C -0.60945237 -0.30602200 2.09184807 
C -1.89701824 0.23913007 1.64673624 
C -0.60763979 -1.58020858 2.83547894 
H -1.67358046 -0.09588894 -2.49248605 
H -2.30088708 -0.06808446 -0.83838546 
H -1.73868732 -1.58663540 -1.55137743 
H -0.63406893 1.92863633 -0.94359839 
H 0.39353578 2.17786874 1.17183670 
H 1.94528994 1.98968529 0.33398327 
701 
 
H 1.46800656 0.23867330 2.28708598 
H 2.28448783 -1.75116396 0.98753401 
H 2.43190466 -0.69856524 -0.42824298 
H -0.19768009 -1.93048678 0.45630052 
H -2.40326291 0.66512304 2.53410421 
H -2.59189815 -0.48941483 1.20942265 
H -1.77765499 1.07457342 0.94437965 
H -0.87786038 -1.35755734 3.88406091 
H 0.38817677 -2.04198488 2.87457400 
H -1.31504694 -2.33931229 2.47955351 
O 0.95155272 0.51431841 -2.81376401 
O 1.17127820 1.54398927 -1.84943826 
O 0.77698363 -0.65555575 -2.05093042 
Vibrational frequencies (in cm-1) 
-728.8  61.5  91.8 100.5 142.7 163.8 183.5 203.3 227.8 242.5 275.6 283.0 321.4 345.9 
360.4 407.6 433.0 480.4 548.2 579.6 604.1 655.6 716.1 850.4 867.8 894.4 913.9 921.2 
947.3 962.0 971.5 974.5 986.5 1010.4 1021.0 1035.7 1064.1 1082.8 1097.9 1112.8 1138.9 
1162.1 1186.4 1195.0 1207.6 1214.5 1230.7 1247.3 1253.2 1263.0 1266.4 1277.1 1282.3 
1286.7 1296.3 1299.6 1302.2 1318.5 1335.3 1362.6 1368.0 1376.6 1380.4 1390.5 1401.8 
2656.4 2658.1 2663.5 2668.4 2670.4 2672.3 2675.4 2688.6 2692.6 2708.1 2736.5 2752.4 
2770.6 2772.4 2774.6 2781.3  
 
 
name= TS506 
energy (in kcal/mol)= 91.410748 
ZPE (in kcal/mol)= 140.601 
G (in kcal/mol)= 117.345 
Geometry 
C -2.29454112 -0.56699186 -0.70455518 
C -0.78693594 -0.37457600 -0.70277434 
C -0.35668938 1.13974325 -0.77109367 
C 0.74005021 1.58737891 0.21673059 
C 1.14410451 0.47672551 1.19014482 
C 1.43628366 -0.82379881 0.37381227 
C -0.09814913 -1.11387905 0.45135798 
C -0.16743761 -0.17642477 1.67979521 
C -1.25034665 0.38795860 2.34023422 
C 0.48286847 -1.38602498 3.16328100 
H -2.76052723 -0.07069418 -1.56657006 
H -2.74793507 -0.15921654 0.20969059 
H -2.56190667 -1.62973052 -0.76429799 
H -1.23671024 1.81360541 -0.72000294 
H 0.39032860 2.47037867 0.78510209 
H 1.62773602 1.92340053 -0.35732971 
H 1.88349056 0.78589953 1.92764900 
H 2.05348443 -1.55602495 0.89862247 
H 1.85175090 -0.68331551 -0.62487387 
H -0.40894587 -2.15209893 0.55476160 
H -2.24880002 0.03429913 2.22044353 
H -1.20520116 1.36469959 2.76712731 
H -0.63606011 -0.60769074 3.50008559 
H 1.48032208 -1.04950334 3.31353878 
H 0.39410702 -2.35111532 2.72485183 
H -0.13313608 -1.31318648 4.13853041 
O 0.62422346 0.00460680 -2.44418215 
O 0.10580444 1.28198903 -2.11195829 
O -0.34532508 -0.91163641 -1.95719775 
Vibrational frequencies (in cm-1) 
-2135.2  60.1 144.5 149.4 163.4 184.1 204.2 246.1 256.3 300.6 314.2 346.2 404.5 445.4 
456.4 468.9 501.4 512.1 533.0 618.4 630.3 655.4 707.3 757.1 819.5 853.9 859.1 871.9 
893.6 910.5 917.5 939.0 954.3 976.1 990.6 1005.1 1033.2 1039.8 1049.5 1084.1 1093.3 
1103.1 1138.0 1157.4 1163.7 1181.1 1188.9 1195.3 1207.1 1220.5 1237.6 1253.8 1259.7 
1276.2 1281.0 1282.5 1289.0 1295.8 1312.0 1320.3 1357.6 1370.8 1378.9 1393.2 1550.0 
1702.6 2640.2 2659.1 2664.5 2673.0 2687.4 2690.3 2727.8 2738.5 2750.7 2753.1 2754.8 
2766.7 2777.2 2783.6 2819.2  
702 
 
 
 
name= TS507 
energy (in kcal/mol)= 92.228151 
ZPE (in kcal/mol)= 139.914 
G (in kcal/mol)= 114.983 
Geometry 
C 0.98307706 -0.15693499 -2.48068487 
C 1.84293844 -0.18950276 -1.22831188 
C 2.00896685 1.24446660 -0.58173144 
C 1.87948932 1.18425735 0.88528214 
C 1.08243227 -0.63671479 1.15314657 
C 2.25122014 -1.52649135 0.98786753 
C 1.35933849 -1.18776063 -0.21083100 
C 0.01091758 -0.33735622 1.96684253 
C -1.36237607 -0.22485083 1.39104991 
C 0.11236613 -0.52753065 3.44220258 
H 1.36060901 0.57937950 -3.20324914 
H -0.05965200 0.08957076 -2.25441269 
H 0.99381868 -1.12998749 -2.99058928 
H 1.35657157 1.98746512 -1.07753363 
H 1.18436637 2.01770623 1.37969914 
H 2.78532569 1.10843816 1.46151670 
H 0.61263640 1.21763563 1.63023375 
H 2.21947138 -2.52945272 1.41114208 
H 3.27329892 -1.14871684 1.00890929 
H 0.71558621 -1.97364724 -0.61569630 
H -1.35300690 0.02892582 0.32454578 
H -1.96408704 0.52923989 1.91288883 
H -1.90264840 -1.17906689 1.48631289 
H -0.46871405 0.22345377 3.99119276 
H 1.14859297 -0.47419342 3.79869544 
H -0.27817213 -1.51157020 3.74116878 
O 3.77288311 0.70851438 -1.90924147 
O 3.37147310 1.59557331 -0.87046270 
O 3.18938451 -0.53487830 -1.57195891 
Vibrational frequencies (in cm-1) 
-2113.4  50.2  76.7  96.8 115.7 123.0 163.2 176.3 200.2 243.1 269.1 282.5 307.8 324.0 
370.2 399.6 444.1 451.4 545.7 557.1 595.2 606.3 697.4 709.0 748.7 799.1 835.6 873.0 
881.7 962.6 968.9 986.3 1000.5 1006.0 1010.1 1010.3 1024.5 1031.3 1044.4 1065.1 1089.1 
1095.2 1128.2 1142.6 1164.6 1177.6 1228.7 1254.1 1272.4 1287.0 1288.8 1294.7 1297.3 
1300.0 1303.0 1307.8 1326.6 1332.2 1339.2 1352.1 1376.6 1398.0 1402.6 1407.3 1690.4 
1834.0 2663.7 2668.5 2670.7 2671.7 2679.7 2680.8 2683.1 2690.0 2701.1 2751.0 2753.0 
2776.6 2778.3 2779.2 2781.6  
 
 
name= TS508 
energy (in kcal/mol)= 90.131058 
ZPE (in kcal/mol)= 142.167 
G (in kcal/mol)= 117.449 
Geometry 
C -2.29493128 -0.97886986 -1.07787075 
C -0.81467659 -0.75851080 -0.74844915 
C -0.44718654 0.74096623 -0.61197357 
C 0.67896545 0.98127166 0.39468217 
C 1.10118139 -0.25964105 1.14672948 
C 2.22678752 -1.02948017 0.50387516 
C -0.44584884 -1.59654281 0.37215872 
C 1.20039550 -0.15501549 2.65984393 
C 0.98451560 1.14281956 3.39375514 
C 0.00542409 -0.95323994 2.19569135 
H -2.59625569 -0.38957544 -1.95226449 
H -2.93057586 -0.71322547 -0.22607614 
H -2.48779531 -2.03459683 -1.31243091 
H -1.32480046 1.39385381 -0.43581025 
703 
 
H 0.38015313 1.79090537 1.08972057 
H 1.55947930 1.39857229 -0.14888540 
H 2.02745929 -0.72544219 3.11642413 
H 2.05856401 -1.18100714 -0.57600131 
H 3.17645247 -0.48265836 0.60322970 
H 0.12030502 -2.48493808 0.24412236 
H 0.03768775 1.63173387 3.13271419 
H 1.79663963 1.85473368 3.19178952 
H 0.96091584 0.97532746 4.47987571 
H -0.00016663 -2.00400077 2.49675487 
H 2.37594458 -2.02009811 0.95006314 
H -0.97787489 -0.49713483 2.32317754 
O 0.69038878 -0.06581439 -2.35895060 
O -0.01377742 1.08679939 -1.92356720 
O -0.11987445 -1.16184637 -1.96519690 
Vibrational frequencies (in cm-1) 
-565.1  31.5  63.2 134.7 137.8 145.3 184.0 217.0 225.9 240.1 254.9 296.0 325.3 362.5 
398.6 441.1 444.0 480.4 507.2 575.4 601.0 662.4 705.8 768.2 826.4 856.6 872.6 919.0 
941.8 952.1 970.2 993.2 1003.7 1010.9 1017.6 1047.4 1070.1 1085.6 1087.1 1121.5 1122.5 
1127.1 1158.6 1178.4 1187.4 1208.8 1230.2 1247.1 1282.4 1283.0 1286.1 1289.2 1290.4 
1290.9 1294.3 1296.8 1303.3 1330.1 1357.0 1371.2 1377.9 1392.1 1397.6 1403.6 1431.0 
2644.2 2655.7 2669.2 2670.5 2673.0 2673.8 2681.1 2684.9 2695.3 2727.9 2731.9 2738.5 
2753.1 2774.2 2778.9 2780.1  
 
 
name= TS509 
energy (in kcal/mol)= 91.970297 
ZPE (in kcal/mol)= 141.032 
G (in kcal/mol)= 116.051 
Geometry 
C -1.30373749 -3.12159474 -0.24431518 
C -0.92360169 -1.70812481 -0.68973874 
C -1.72830772 -0.59845448 0.07868380 
C -0.91712723 0.65459204 0.43311984 
C 0.21557309 0.45922445 1.39558853 
C 1.14967875 -1.26071672 0.55752531 
C 0.53032880 -1.44055240 -0.63844489 
C -0.04820712 0.38197071 2.81981209 
C 1.10281044 0.76784023 3.70462089 
C -1.19996822 -0.04133913 3.36757844 
H -2.37030624 -3.31162570 -0.43728166 
H -1.11959630 -3.29662851 0.81520620 
H -0.74227581 -3.86943732 -0.82015663 
H -2.29442161 -0.99520853 0.94157452 
H -1.61971440 1.42086773 0.83024447 
H -0.52712573 1.08876338 -0.51504315 
H 1.08817752 1.05195676 1.12841989 
H 0.86653320 -2.13670662 1.49582752 
H 2.17236636 -0.95319436 0.71468133 
H 1.02755785 -1.25670019 -1.58090976 
H 0.98230754 0.41128475 4.73495191 
H 1.17847424 1.86571464 3.75662661 
H 2.06406767 0.39853522 3.33333296 
H -1.36274220 -0.11050440 4.42733304 
H -2.07863267 -0.29311175 2.80513245 
H 0.34008244 -1.38034721 1.66522893 
O -2.07528689 -0.36030901 -2.11526082 
O -2.73538888 -0.24025059 -0.86947147 
O -1.40379311 -1.61359557 -2.04008408 
Vibrational frequencies (in cm-1) 
-1565.1  44.3  52.3  95.2 109.0 142.9 152.7 207.7 230.8 253.4 273.0 330.7 332.2 360.1 
414.9 456.5 465.6 502.9 519.4 558.2 594.0 637.2 645.1 698.3 711.3 717.7 816.8 846.2 
862.4 901.6 927.3 969.7 983.1 988.9 992.8 1004.3 1016.4 1028.2 1032.4 1053.3 1084.9 
1095.0 1113.9 1147.0 1179.7 1202.7 1226.5 1241.0 1256.7 1267.1 1280.1 1286.4 1287.7 
1290.3 1302.5 1309.3 1319.5 1340.9 1358.2 1387.7 1395.3 1397.4 1435.5 1581.5 1693.5 
704 
 
1825.3 2652.2 2668.7 2669.5 2681.1 2684.6 2687.0 2727.7 2728.7 2734.5 2748.5 2771.5 
2781.0 2782.1 2797.2 3305.0  
 
 
name= TS510 
energy (in kcal/mol)= 92.002577 
ZPE (in kcal/mol)= 141.336 
G (in kcal/mol)= 118.036 
Geometry 
C -1.94934804 -0.30116273 -1.26896448 
C -0.44461701 -0.33848811 -1.04775359 
C 0.24107852 1.09488470 -1.03735172 
C 0.96725409 1.39204555 0.19477358 
C 1.21014391 0.23661223 1.06962884 
C 1.53481358 -1.05661251 0.27946210 
C -0.02122567 -1.19838004 0.16107506 
C -0.14494877 -0.43035485 1.55009105 
C -1.30362567 0.50519022 1.78854358 
C 0.00996866 -1.37136369 2.73529294 
H -2.18328039 0.12644332 -2.25549189 
H -2.46086646 0.30351521 -0.51486858 
H -2.38149540 -1.30869626 -1.24508424 
H -0.48490831 1.89361948 -1.31071599 
H 0.96514693 2.39532216 0.54481643 
H 2.36671437 1.12614119 1.20804851 
H 2.08769589 0.53378890 1.94069643 
H 2.01767487 -1.85705404 0.83945184 
H 2.08398123 -0.92361371 -0.65837654 
H -0.42916408 -2.20676768 0.13774349 
H -1.31570400 1.33639333 1.06513276 
H -1.25550939 0.96499908 2.78265155 
H -2.26279311 -0.02047448 1.71229517 
H 0.19458092 -0.81996025 3.66382126 
H 0.82303871 -2.09375737 2.61039696 
H -0.90861317 -1.95553626 2.88541005 
O 1.29756883 -0.29107504 -2.51200702 
O 1.06639379 1.06334097 -2.22097736 
O 0.06564139 -0.95455361 -2.23354182 
Vibrational frequencies (in cm-1) 
-1565.6  72.7 108.0 139.9 174.6 189.2 202.9 224.4 253.8 292.1 319.8 352.0 378.1 417.2 
427.3 464.3 488.3 525.5 597.4 625.7 663.4 688.2 729.3 739.6 784.2 825.3 844.5 872.5 
892.9 925.0 948.0 970.6 977.7 987.6 1003.8 1006.5 1011.9 1016.2 1031.7 1048.8 1080.9 
1120.9 1144.0 1163.5 1183.2 1215.2 1235.4 1241.7 1248.1 1256.3 1276.4 1283.6 1288.2 
1289.9 1294.2 1298.8 1305.3 1313.3 1318.7 1329.8 1373.2 1381.6 1396.0 1404.5 1411.3 
1787.8 2659.8 2671.6 2672.1 2676.1 2677.2 2678.9 2681.0 2683.6 2749.0 2758.9 2777.7 
2781.7 2781.8 2806.0 2947.4  
 
 
name= TS511 
energy (in kcal/mol)= 94.813376 
ZPE (in kcal/mol)= 138.782 
G (in kcal/mol)= 110.742 
Geometry 
C -1.81543297 0.32035015 -2.15257553 
C -0.63375678 0.01837028 -1.30411310 
C 0.26550453 3.34649596 -0.52769769 
C -0.71850743 2.89947257 0.24698667 
C 0.64485068 -0.16306561 1.82841592 
C 0.60989574 -1.05102698 0.58927252 
C -0.61252820 -0.75647844 -0.21280164 
C -0.24232133 -0.55374941 2.95071342 
C -0.92700140 0.47890974 3.74652941 
C 1.63970258 -0.58142874 2.91490380 
H -2.20016324 1.33136610 -1.94026061 
H -2.63688290 -0.39039789 -1.99384036 
705 
 
H -1.56006095 0.29658799 -3.22374285 
H 0.46529901 4.38223234 -0.80478848 
H -1.45051718 3.54143244 0.70564600 
H -0.87653135 1.85813042 0.48147887 
H 0.67426060 0.90344660 1.54523960 
H 0.60443783 -2.12264615 0.88918442 
H 1.53830754 -0.91485195 -0.00373971 
H -1.52352233 -1.22283788 0.16303335 
H -1.15845222 0.13360609 4.76303575 
H -1.90082494 0.68823618 3.26616702 
H -0.40409386 1.43961372 3.82716357 
H 2.14295852 0.20047018 3.45787345 
H 2.28457622 -1.41614877 2.67971596 
H 0.71851450 -1.29019326 3.68328178 
O 1.21710323 1.25301422 -0.81777903 
O 1.23608336 2.61597993 -1.14881192 
O 0.50542248 0.59065689 -1.84283310 
Vibrational frequencies (in cm-1) 
-1558.0  30.3  42.1  46.0  63.1  71.9  87.1 105.0 109.4 167.7 180.4 198.7 252.7 287.7 
306.8 325.0 335.4 432.6 437.1 448.8 551.7 599.9 622.8 631.2 638.5 648.8 806.4 872.5 
890.2 934.3 940.0 945.6 957.4 1006.9 1009.2 1012.4 1023.2 1041.4 1056.8 1070.3 1095.2 
1113.6 1149.9 1163.0 1170.3 1193.5 1205.1 1232.7 1259.1 1263.7 1271.0 1277.0 1279.3 
1281.4 1310.0 1326.7 1342.1 1360.6 1368.1 1373.1 1382.5 1394.2 1404.5 1857.8 1861.4 
2149.1 2657.1 2663.6 2664.8 2675.1 2675.4 2704.8 2707.3 2722.8 2731.7 2738.6 2754.4 
2766.4 2776.2 2777.7 2791.3  
 
 
name= TS512 
energy (in kcal/mol)= 92.429241 
ZPE (in kcal/mol)= 141.288 
G (in kcal/mol)= 117.97 
Geometry 
C -1.09772114 -0.39261289 -2.21970995 
C 0.27103489 -0.37301868 -1.55079402 
C 0.85075426 1.07597345 -1.35224849 
C 1.03359679 1.62625570 -0.02831567 
C 1.18147086 -0.17739551 1.35284147 
C 1.74748288 -1.20528437 0.35529237 
C 0.33801880 -1.26359499 -0.31417224 
C -0.25919780 -0.66481706 1.02053250 
C -1.40593125 0.32257999 0.98010416 
C -0.65659545 -1.80075820 1.97188135 
H -1.08760355 0.16495466 -3.16703637 
H -1.87860526 0.03124914 -1.58142952 
H -1.39909500 -1.42117724 -2.46548742 
H 0.26391610 1.81154719 -1.97338702 
H 0.26205024 2.16808520 0.46663065 
H 1.63968864 0.92273880 1.06510963 
H 1.48951632 -0.21048069 2.39264184 
H 2.06303753 -2.15335675 0.80099276 
H 2.57351002 -0.85148553 -0.26929574 
H -0.01820138 -2.27586435 -0.54962996 
H -1.36547352 1.02151622 0.13946453 
H -1.43972919 0.91844037 1.90231532 
H -2.37256655 -0.19533693 0.89975381 
H -0.90389420 -1.41366173 2.96692923 
H 0.14480355 -2.53717508 2.10051549 
H -1.53391155 -2.34118947 1.59791064 
O 2.39640877 -0.30913596 -2.31948807 
O 2.10278267 1.05152347 -2.06951815 
O 1.14116740 -0.92026514 -2.55383751 
Vibrational frequencies (in cm-1) 
-836.6  70.7 120.5 161.0 169.6 186.9 195.5 234.4 253.0 281.3 314.7 344.4 358.8 381.3 
397.8 441.7 488.7 509.2 581.3 622.1 689.2 694.7 721.5 784.4 819.0 843.1 874.9 905.0 
918.9 931.0 971.3 988.6 1001.7 1008.7 1014.4 1022.4 1043.0 1058.1 1068.0 1079.8 1097.0 
706 
 
1108.5 1140.8 1169.4 1182.6 1198.8 1212.5 1230.9 1243.0 1272.4 1273.2 1280.8 1285.3 
1288.3 1297.3 1300.2 1311.4 1323.5 1331.8 1349.2 1361.5 1389.7 1397.4 1405.6 1416.5 
1785.7 2645.5 2664.3 2667.2 2671.7 2673.7 2674.9 2677.2 2678.3 2712.1 2729.1 2733.6 
2760.9 2777.8 2780.6 2781.7  
 
 
name= TS513 
energy (in kcal/mol)= 95.045997 
ZPE (in kcal/mol)= 138.687 
G (in kcal/mol)= 112.647 
Geometry 
C -1.30058552 0.08990857 -1.58889478 
C -0.25613810 0.12382874 -0.75483589 
C 0.14718972 1.46139073 -0.07254840 
C 1.39390295 1.34431272 0.71201665 
C 1.44024285 0.95758052 2.09713539 
C 1.92018912 -0.58798739 -0.10487961 
C 0.59421018 -0.93619120 -0.33720431 
C 0.47471271 0.45614510 2.89409076 
C -0.95224925 0.23504341 2.52967762 
C 0.80238038 0.08982420 4.31019261 
H -1.57132136 -0.78803318 -2.14923273 
H -1.94970098 0.92710543 -1.77217174 
H 0.87230339 1.37658547 -3.12043118 
H -0.72164433 1.85687332 0.50573156 
H 2.18311202 2.03885807 0.41628351 
H 2.42555452 0.47252498 -0.64971598 
H 2.43793633 1.09049063 2.53803267 
H 2.54843668 -1.09436750 0.61080266 
H 2.57632103 -0.34765740 -1.16934966 
H 0.18179911 -1.87868497 -0.02635428 
H -1.05119479 -0.29982386 1.57230651 
H -1.49071635 1.18893264 2.43798880 
H -1.49055581 -0.36609946 3.27363751 
H 1.83124039 0.34136748 4.59346369 
H 0.67800616 -0.99087122 4.46958114 
H 0.13766767 0.60578414 5.01685775 
O 1.45594366 2.51817553 -1.70691228 
O 0.22480960 2.44824758 -1.11358351 
O 1.66677586 1.38480505 -2.53290264 
Vibrational frequencies (in cm-1) 
-1136.3  50.0  52.0  82.5  93.4 121.6 130.0 143.1 166.4 229.1 235.5 251.0 283.5 284.6 
305.6 379.4 418.3 423.8 445.8 474.1 492.8 516.9 567.2 589.1 621.0 670.4 688.5 735.3 
807.6 834.3 849.1 889.6 923.2 926.0 952.3 961.2 989.7 992.7 1023.7 1027.8 1050.6 1060.3 
1076.0 1108.5 1153.4 1159.9 1232.7 1251.5 1277.5 1282.0 1284.4 1288.4 1292.9 1296.8 
1328.3 1340.9 1345.9 1387.0 1399.6 1402.8 1430.2 1451.7 1576.9 1826.1 1838.5 1865.2 
2665.0 2671.3 2672.9 2673.7 2677.1 2719.3 2731.7 2735.5 2741.0 2778.2 2779.0 2788.4 
2795.2 2813.1 3134.5  
 
 
name= TS514 
energy (in kcal/mol)= 94.667695 
ZPE (in kcal/mol)= 139.076 
G (in kcal/mol)= 110.423 
Geometry 
C -2.51880829 -0.53076021 -1.66642105 
C -1.16389306 -0.85301016 -1.14442323 
C -0.14421582 2.08314888 -0.36421156 
C -0.31739468 3.40341728 -0.28695557 
C 0.95031098 -1.04907793 1.59595336 
C 0.46424623 -1.90340722 0.44932329 
C -0.90224031 -1.55612968 -0.03556897 
C 0.27457658 0.05253529 2.08541925 
C 0.85302645 1.16528406 2.83686642 
C -0.20863956 -1.43347469 3.04626680 
707 
 
H -2.49344197 -0.26064416 -2.73405166 
H -2.94868735 0.33144005 -1.13086670 
H -3.21560026 -1.37242036 -1.55789352 
H -0.53122386 1.31984601 0.31510880 
H 0.10090414 4.10519176 -0.98803880 
H -0.89427024 3.87080765 0.49151501 
H 2.02214507 -1.20366615 1.79497741 
H 0.49472957 -2.97978272 0.73353669 
H 1.20802325 -1.81991898 -0.38027030 
H -1.72035198 -1.90998883 0.59028356 
H 0.11195124 1.62451531 3.50831846 
H 1.14033611 1.96210959 2.12487455 
H 1.74633073 0.92865837 3.42813045 
H -0.48777325 -0.76420315 3.86953044 
H 0.45821115 -2.19560540 3.44007288 
H -1.10516545 -1.84643524 2.59484465 
O 0.83210135 0.25401814 -1.30791703 
O 0.61772144 1.63603264 -1.42275867 
O -0.19709010 -0.39308213 -2.01915735 
Vibrational frequencies (in cm-1) 
-786.6  26.5  42.4  47.8  58.0  61.0  73.0  90.8  94.4 148.6 174.2 220.0 223.8 257.6 
286.8 305.3 341.9 346.5 392.3 414.1 539.9 558.0 571.7 587.7 613.4 648.0 814.0 860.6 
905.3 913.5 934.5 950.0 961.9 986.2 990.2 1005.2 1017.3 1030.2 1049.1 1053.3 1066.4 
1086.2 1172.4 1187.3 1237.5 1253.4 1260.5 1265.1 1266.6 1271.0 1277.8 1286.2 1287.7 
1288.4 1290.6 1318.6 1341.2 1367.6 1371.4 1376.5 1387.3 1395.9 1652.6 1825.9 1867.0 
2640.1 2642.4 2655.5 2662.0 2663.6 2671.7 2673.7 2674.9 2689.3 2726.3 2733.1 2754.1 
2756.0 2772.3 2776.8 2797.3  
 
 
name= TS515 
energy (in kcal/mol)= 94.703039 
ZPE (in kcal/mol)= 139.302 
G (in kcal/mol)= 111.654 
Geometry 
C -2.38822146 -1.36193438 -1.56264115 
C -1.02620912 -0.98898171 -1.10225443 
C -1.88548006 2.37948225 -0.98090559 
C -2.26518342 1.74946696 0.12465756 
C 1.00735330 -0.13117916 1.56650972 
C 0.98557697 -1.06312088 0.37811336 
C -0.39487448 -1.46475165 -0.02134128 
C -0.13019424 0.28023721 2.23420137 
C -0.28137600 1.48681689 3.04375698 
C 0.55149974 -1.21723090 3.05297412 
H -2.42934074 -1.47222674 -2.65681604 
H -3.11284832 -0.57432693 -1.29283075 
H -2.73976755 -2.30133590 -1.11842376 
H -2.36918348 3.22826502 -1.46029410 
H -3.13296581 2.01641711 0.70077737 
H -1.72973151 0.90817531 0.56063765 
H 1.95646473 0.41870640 1.64482255 
H 1.59847970 -1.96972078 0.57902529 
H 1.51034149 -0.56127093 -0.47034699 
H -0.88819529 -2.16934792 0.64596981 
H -0.67197712 2.29224379 2.39208010 
H 0.63506846 1.86700223 3.51147010 
H -1.03763564 1.35141667 3.83115524 
H 1.59420206 -1.43643987 3.26676458 
H 0.01560454 -2.06815930 2.64397358 
H 0.07395325 -0.88682034 3.98232475 
O -0.01933285 1.04474874 -1.27862200 
O -0.79491292 2.10246495 -1.76155103 
O -0.41667438 -0.11585331 -1.98730269 
Vibrational frequencies (in cm-1) 
708 
 
-794.6  26.7  48.6  68.4  80.1 101.3 102.5 110.2 112.0 155.7 175.4 212.4 219.5 248.1 
281.7 293.0 332.0 343.6 389.3 437.8 548.6 556.3 578.0 633.7 641.9 652.8 798.2 864.1 
905.8 913.6 933.6 949.1 955.6 968.0 993.0 1003.1 1013.5 1030.2 1047.7 1062.9 1087.0 
1089.8 1163.4 1171.6 1184.6 1232.7 1262.8 1264.2 1269.4 1271.4 1278.4 1279.7 1286.6 
1289.6 1293.1 1318.8 1340.2 1362.1 1368.4 1372.7 1386.5 1395.4 1654.0 1860.0 1862.0 
2642.1 2644.3 2660.8 2661.8 2672.5 2675.7 2677.4 2678.5 2692.5 2727.4 2731.5 2754.9 
2757.1 2772.2 2778.0 2783.7  
 
 
name= TS516 
energy (in kcal/mol)= 92.941648 
ZPE (in kcal/mol)= 141.075 
G (in kcal/mol)= 116.633 
Geometry 
C -2.12433766 -0.65909338 -1.40657578 
C -0.64721919 -0.41610894 -1.04543547 
C -0.43827042 1.06022453 -0.59394730 
C 0.70829355 1.40093814 0.31822053 
C 1.61094164 0.41643154 1.04385977 
C 1.46873748 -1.06480081 0.89794080 
C -0.23447031 -1.47727661 -0.18264281 
C 0.59488255 1.24790182 1.82802987 
C 1.13284487 2.36438352 2.69005320 
C -0.62561197 0.59442284 2.41709976 
H -2.48713898 0.12936217 -2.07933335 
H -2.75622219 -0.68386779 -0.51261434 
H -2.24753111 -1.61193912 -1.93643003 
H -1.38385830 1.50437003 -0.20518965 
H 1.21419023 2.30965064 -0.05773866 
H 1.31704391 -1.35864411 -0.26234182 
H 2.66548474 0.71822392 1.13487009 
H 0.82897750 -1.50074991 1.69437310 
H 2.43120386 -1.60223441 0.97094770 
H -0.23218668 -2.51378133 -0.34306856 
H 1.41837711 1.99343492 3.68281120 
H 0.37728470 3.14776147 2.83610738 
H 2.01725053 2.84631370 2.25660738 
H -1.01356041 -0.21865545 1.77616767 
H -1.44015545 1.31670137 2.54902142 
H -0.41021766 0.15394587 3.39783758 
O 0.58470874 0.82314809 -2.57630067 
O -0.24212674 1.71420795 -1.84862816 
O 0.08216111 -0.47954492 -2.30488259 
Vibrational frequencies (in cm-1) 
-802.2  46.8 102.8 121.6 131.2 148.5 163.7 187.8 211.7 259.2 270.8 276.5 323.6 361.4 
405.5 424.6 433.7 483.5 484.7 543.9 596.9 640.6 688.0 706.7 757.2 808.0 870.2 903.7 
920.4 947.5 960.0 997.0 1010.9 1014.3 1016.0 1021.2 1027.6 1052.2 1060.2 1089.3 1111.6 
1123.1 1148.2 1158.1 1219.5 1229.2 1256.0 1261.1 1281.9 1283.6 1287.5 1291.3 1293.1 
1295.9 1296.5 1299.0 1320.8 1370.9 1379.0 1384.8 1394.4 1402.4 1413.6 1462.7 1521.5 
2117.0 2624.0 2641.9 2670.5 2675.4 2676.7 2679.2 2681.0 2682.8 2711.4 2725.2 2743.6 
2762.7 2775.5 2778.7 2782.2  
 
 
name= TS517 
energy (in kcal/mol)= 91.581978 
ZPE (in kcal/mol)= 142.453 
G (in kcal/mol)= 118.754 
Geometry 
C -1.70735889 -1.90200829 -0.96530516 
C -0.53199586 -0.96315639 -0.66438231 
C -1.05307225 0.49029240 -0.40222481 
C -0.16886629 1.41352272 0.44369472 
C 0.65769046 0.64761135 1.48970059 
C 1.45258911 -0.44249565 0.71821632 
C 0.44580045 -1.50849264 0.33792047 
709 
 
C -0.26407144 -0.09271088 2.43311674 
C -1.44598918 0.57474381 3.02305793 
C -0.04218849 -1.41246711 2.42896395 
H -2.41761262 -1.96982970 -0.13947783 
H -1.35352039 -2.90942617 -1.21383500 
H -2.26001650 -1.54256558 -1.84780980 
H -2.10418364 0.49924070 -0.05506634 
H -0.79092375 2.18521857 0.93224910 
H 0.51850353 1.96977596 -0.22827345 
H 1.33698062 1.33539084 2.03026650 
H 2.27655208 -0.84275129 1.32970602 
H 1.92986534 -0.01343421 -0.18464223 
H 0.86236166 -2.47824108 0.10396021 
H -1.78879656 0.06551631 3.93389151 
H -2.29607266 0.61256933 2.32729355 
H -1.21405599 1.61126169 3.30989893 
H 0.73193071 -2.09963728 2.64891211 
H -1.12090120 -2.21447067 2.14824156 
H -0.86860955 -2.24682149 1.25717879 
O 0.06676878 0.51549901 -2.33219762 
O -1.11746482 1.00202808 -1.73638760 
O 0.16716100 -0.85137530 -1.92288996 
Vibrational frequencies (in cm-1) 
-2154.9  56.1  90.0  97.1 161.0 173.1 194.5 219.9 283.8 300.9 316.0 359.0 381.9 428.2 
456.4 489.2 505.5 527.1 600.1 630.4 671.7 703.2 756.1 760.1 815.1 871.0 879.8 922.1 
930.1 940.9 966.3 983.5 991.5 1004.3 1036.4 1042.8 1051.8 1075.3 1083.2 1101.2 1111.7 
1140.6 1154.8 1157.0 1184.3 1186.3 1219.9 1222.9 1240.6 1258.7 1272.4 1286.3 1288.3 
1291.2 1293.8 1296.0 1304.3 1314.1 1327.8 1348.7 1355.0 1375.5 1393.9 1394.4 1527.3 
1796.9 2657.7 2665.7 2667.7 2669.5 2676.7 2682.6 2697.0 2720.0 2740.2 2743.0 2746.0 
2752.9 2778.0 2779.1 3072.9  
 
 
name= TS518 
energy (in kcal/mol)= 98.860658 
ZPE (in kcal/mol)= 135.419 
G (in kcal/mol)= 103.133 
Geometry 
C 0.98228087 -2.51072928 -1.74344161 
C 1.39082449 -1.43535431 -0.76738689 
C 1.35981261 -0.07876841 -1.41354010 
C 1.88974828 1.12447843 -0.69275816 
C 0.53687514 -0.54547772 1.55574924 
C 2.43742954 -1.77676072 0.27602130 
C 0.99055994 -1.64860942 0.69459834 
C -0.41553420 0.31689923 1.36295454 
C -1.34298953 1.26613416 1.86977971 
C 0.73738617 -1.22789321 3.37477902 
H 1.60803546 -2.48381119 -2.64857923 
H -0.05493003 -2.35288212 -2.07992765 
H 1.04786878 -3.51806753 -1.32110934 
H 1.05885215 1.61623426 -0.15515782 
H 2.67229406 0.89658105 0.03389113 
H 2.28495636 1.86343481 -1.40573238 
H 1.40297577 -0.19326211 2.35939271 
H 2.90729127 -2.75711433 0.24970210 
H 3.16492924 -1.03300368 0.58309245 
H 0.43371118 -2.57866930 0.90018250 
H -2.37744925 0.91078590 1.66757979 
H -1.26603202 2.23635218 1.34272610 
H -1.27449194 1.45622899 2.95408194 
H 0.55498679 -0.46503373 4.10852127 
H 1.65325011 -1.77285773 3.50853998 
H -0.11005313 -1.88488473 3.26612806 
O 2.22495368 -0.85468403 -4.67859905 
O 0.92139558 0.03937554 -2.53381534 
710 
 
O 1.18989740 -0.64984287 -5.09414616 
Vibrational frequencies (in cm-1) 
-1600.2  11.5  22.1  29.8  35.4  42.5  70.0  78.1  81.0  91.8 108.8 118.8 127.6 154.6 
163.8 223.5 233.3 262.9 318.5 347.3 394.5 412.3 454.5 508.8 511.3 597.2 655.9 731.0 
760.9 811.2 882.7 907.4 946.2 976.2 978.6 1028.2 1030.3 1047.3 1050.6 1057.9 1092.5 
1102.0 1119.3 1172.2 1190.5 1228.0 1260.1 1264.5 1267.0 1269.7 1279.7 1289.6 1292.7 
1294.6 1298.2 1313.6 1364.3 1374.1 1386.1 1393.6 1406.0 1504.4 1597.9 1831.5 1952.0 
2218.8 2645.9 2654.7 2657.6 2664.4 2679.5 2679.9 2690.6 2703.7 2709.1 2737.9 2760.5 
2773.6 2777.1 2779.3 2785.2  
 
 
name= TS519 
energy (in kcal/mol)= 94.997439 
ZPE (in kcal/mol)= 139.308 
G (in kcal/mol)= 111.227 
Geometry 
C 0.04821261 1.24946207 -2.18031988 
C -0.11230858 1.07537933 -0.70703002 
C -0.08066503 4.31531753 1.61963852 
C 1.13148846 4.76888015 1.31506371 
C 0.31486344 -0.48199653 2.05519469 
C -1.00799533 -0.07944102 1.35148975 
C -0.82215700 0.11243881 -0.11283117 
C 0.34000359 0.11797098 3.39273718 
C 1.32876449 0.90171528 3.93852459 
C 0.39372799 -2.00765893 2.24111593 
H -0.91741066 1.47201185 -2.65884262 
H 0.45799815 0.34127135 -2.64675157 
H 0.72946605 2.07811661 -2.43409480 
H -0.95222387 4.89055235 1.92632588 
H 1.40000630 5.81159473 1.34335881 
H 1.94760625 4.13656856 1.00209924 
H 1.17846051 -0.16940232 1.41533662 
H -1.43086886 0.83743692 1.81213390 
H -1.77707001 -0.85334681 1.55347501 
H -1.33709688 -0.62418474 -0.73148285 
H 0.08281439 1.47638218 3.65480035 
H 2.26759495 1.13472672 3.44885208 
H 1.37605198 1.09391027 5.00847663 
H -0.39203784 -2.36012822 2.92135849 
H 1.35551571 -2.30124386 2.67456146 
H 0.27772514 -2.52382453 1.28379065 
O 0.56791050 2.12999874 1.24599323 
O -0.48155978 3.00823850 1.60876480 
O 0.64614804 2.07814705 -0.13586825 
Vibrational frequencies (in cm-1) 
-1648.5  35.9  36.3  51.9  57.6  82.4  91.9 100.8 108.3 167.7 174.4 177.7 241.7 255.3 
295.6 323.0 357.9 374.2 420.6 459.3 510.3 553.6 595.0 624.9 650.7 657.7 809.1 861.8 
888.3 930.8 935.0 960.7 968.9 998.7 1000.2 1010.2 1022.6 1042.5 1061.3 1062.5 1108.8 
1126.0 1139.6 1172.3 1185.5 1225.9 1235.2 1245.0 1273.0 1273.9 1279.8 1291.9 1302.5 
1303.3 1308.2 1347.3 1352.6 1373.7 1374.2 1378.7 1396.2 1399.9 1631.3 1854.7 1896.3 
2250.5 2653.6 2663.9 2668.2 2669.9 2683.4 2686.1 2689.4 2713.3 2736.5 2742.7 2752.8 
2754.6 2774.5 2781.0 2793.9  
 
 
name= TS520 
energy (in kcal/mol)= 93.189166 
ZPE (in kcal/mol)= 141.176 
G (in kcal/mol)= 117.957 
Geometry 
C -2.36830371 -0.45124350 -0.69472964 
C -0.85782115 -0.27164960 -0.62481907 
C -0.40409637 1.24732472 -0.49260736 
C 0.66943449 1.46485701 0.49087961 
C 1.03252135 0.28225235 1.27082589 
711 
 
C 1.36055993 -0.92973044 0.36037609 
C -0.19099671 -1.18585329 0.41920576 
C -0.19942787 -0.51062243 1.85139000 
C -1.38832513 0.29612259 2.31803814 
C 0.18136621 -1.50518417 2.94245683 
H -2.79336157 0.16760984 -1.49838538 
H -2.86234448 -0.17733742 0.24054204 
H -2.63119805 -1.49202347 -0.92310378 
H -1.26415901 1.93870895 -0.37457643 
H 1.31250615 1.51592326 2.11373712 
H 1.34699410 2.25867876 0.27493280 
H 1.81974029 0.68505941 2.20101832 
H 1.97101605 -1.72327888 0.78293483 
H 1.76270371 -0.66476127 -0.62344896 
H -0.51953698 -2.22152506 0.36754450 
H -1.58200776 1.17067048 1.68009020 
H -1.24306128 0.68380628 3.33321768 
H -2.30039703 -0.31392267 2.33164709 
H 0.42437818 -1.00323112 3.88440686 
H 1.03684774 -2.13372189 2.67154239 
H -0.65488735 -2.18795978 3.14713868 
O 0.55631412 0.33181571 -2.31286256 
O 0.02033472 1.53759494 -1.83782284 
O -0.39418298 -0.66396299 -1.92097284 
Vibrational frequencies (in cm-1) 
-1557.6  92.9 106.7 143.1 172.0 174.8 197.5 213.4 266.4 290.7 327.2 350.4 383.0 421.1 
440.9 468.6 489.6 522.7 559.9 604.9 653.9 698.0 713.9 733.1 800.9 827.4 855.8 870.5 
898.8 927.5 935.0 974.7 978.8 1001.5 1004.6 1008.6 1016.5 1019.1 1044.3 1061.5 1077.4 
1109.2 1133.7 1168.1 1174.9 1211.4 1227.3 1239.9 1243.3 1248.7 1275.3 1281.2 1284.5 
1287.9 1290.3 1293.5 1299.4 1301.7 1308.7 1330.6 1374.5 1386.7 1396.2 1406.4 1415.5 
1737.1 2662.9 2670.7 2672.2 2675.2 2678.8 2680.9 2685.5 2686.2 2750.0 2762.7 2778.8 
2781.6 2782.6 2798.9 2933.2  
 
 
name= TS521 
energy (in kcal/mol)= 92.980128 
ZPE (in kcal/mol)= 141.411 
G (in kcal/mol)= 116.853 
Geometry 
C -2.19076342 -0.57559971 -1.07642789 
C -0.72480843 -0.19210009 -0.82966759 
C -0.46800815 1.24901588 -0.69679147 
C 1.79110617 1.40357657 0.36459542 
C 1.74511107 0.22198252 1.00627995 
C 1.43876950 -1.03277336 0.23520732 
C -0.10948474 -1.09346218 0.28019208 
C -0.45046203 -0.66845020 1.65918661 
C -1.36996587 0.42036495 1.99408932 
C 0.02310038 -1.49404228 2.79481072 
H -2.67049488 0.15995418 -1.73635524 
H -2.76824589 -0.63480215 -0.15186372 
H -2.25764620 -1.54805310 -1.58128570 
H -0.64436873 1.94272783 0.07608862 
H 1.88236996 2.34876902 0.87487953 
H 1.87311862 1.49675415 -0.71051042 
H 1.91944182 0.12380163 2.06961902 
H 1.90300430 -1.93030639 0.67204246 
H 1.80347807 -0.98689501 -0.81045383 
H -0.46496419 -2.13346616 0.07503078 
H -2.22359883 0.51494689 1.29966091 
H -0.83870050 1.39811495 1.93477171 
H -1.78000955 0.35443342 3.01224069 
H 0.37345519 -0.88626114 3.64338746 
H 0.83716427 -2.18524260 2.53456524 
H -0.80493144 -2.11756453 3.17948639 
712 
 
O 0.57463126 0.64473424 -2.55081284 
O -0.13403661 1.74495643 -1.90627328 
O -0.07505562 -0.53253736 -2.08351459 
Vibrational frequencies (in cm-1) 
-365.0  61.8 100.5 122.5 128.5 146.4 157.8 188.9 203.7 245.5 259.3 290.0 312.3 337.2 
353.4 367.2 415.5 456.2 479.2 479.6 530.0 606.1 672.6 727.1 741.3 807.9 879.5 900.9 
941.3 957.3 960.7 964.5 975.6 1004.1 1012.7 1020.6 1038.5 1048.6 1076.5 1096.8 1110.0 
1126.8 1148.0 1177.8 1184.5 1216.6 1221.1 1233.5 1256.4 1258.6 1273.8 1283.8 1290.1 
1297.2 1311.2 1325.6 1346.8 1357.5 1367.8 1380.1 1383.6 1401.9 1412.5 1429.6 1753.1 
2602.2 2648.7 2653.1 2661.9 2665.6 2670.5 2677.3 2683.3 2704.5 2745.8 2748.9 2753.0 
2764.2 2769.0 2776.6 2778.0  
 
 
name= TS522 
energy (in kcal/mol)= 93.302822 
ZPE (in kcal/mol)= 141.194 
G (in kcal/mol)= 117.949 
Geometry 
C -2.45821576 -0.44437406 -0.39474331 
C -0.94298082 -0.55082276 -0.47196188 
C -0.24244398 0.81389995 -0.89959627 
C 0.86457012 1.24580479 -0.02714581 
C 1.16058456 0.30931457 1.05944840 
C 1.26816300 -1.14975350 0.54673618 
C -0.29095314 -1.18045453 0.77005760 
C -0.10128640 -0.10276751 1.91152865 
C -1.14535498 0.96320252 2.14647607 
C 0.25565486 -0.75600165 3.24147100 
H -2.87694670 -0.25501602 -1.39435048 
H -2.79354758 0.36262429 0.26119219 
H -2.90386596 -1.37929505 -0.03477216 
H -0.98985022 1.59836487 -1.11636030 
H 1.59796922 1.71122948 1.46981993 
H 1.59588574 1.87914264 -0.47719033 
H 2.04084385 0.88231871 1.78283510 
H 1.83325807 -1.85335972 1.15092712 
H 1.59035154 -1.23816253 -0.49984875 
H -0.72877373 -2.13187058 1.06430407 
H -1.26772382 1.62500909 1.27510397 
H -0.88528024 1.61012808 2.99206024 
H -2.12362889 0.51807343 2.36769522 
H 0.63302388 -0.02687676 3.96552941 
H 1.00934487 -1.54521635 3.14238309 
H -0.63183232 -1.22495758 3.68846375 
O -0.41145678 -0.58773211 -2.66566355 
O 0.38395643 0.45072493 -2.15493725 
O -0.63042305 -1.44614724 -1.54645173 
Vibrational frequencies (in cm-1) 
-1593.8  79.0 107.3 145.6 174.1 192.4 203.2 209.8 274.5 282.0 323.8 368.5 378.8 416.9 
432.0 477.0 484.1 527.9 556.6 613.1 632.4 700.8 712.1 738.3 800.1 826.3 845.5 863.5 
896.5 935.7 937.7 982.0 987.8 1002.4 1007.0 1011.1 1016.3 1041.4 1045.2 1074.1 1094.7 
1108.3 1137.7 1157.8 1172.5 1203.5 1223.0 1244.1 1246.7 1252.2 1273.2 1284.3 1289.1 
1290.4 1294.3 1298.4 1300.7 1306.3 1313.7 1329.8 1369.4 1379.7 1397.9 1405.7 1413.8 
1754.0 2660.7 2671.0 2672.4 2675.6 2679.0 2681.1 2681.7 2690.7 2749.7 2759.8 2777.8 
2781.6 2782.8 2793.7 2865.2  
 
 
name= TS523 
energy (in kcal/mol)= 95.347593 
ZPE (in kcal/mol)= 139.522 
G (in kcal/mol)= 111.671 
Geometry 
C -2.36881475 -0.92964661 0.18977513 
C -1.34342748 -0.60350670 -0.83218472 
C -0.48344383 0.60262209 -0.62043500 
713 
 
C 0.69969506 0.36780892 0.33243340 
C 0.29021352 0.47722619 1.75996751 
C 1.72277162 -2.10854837 2.40081047 
C -1.20769837 -1.30579139 -1.96660445 
C -0.62149226 1.23204375 2.29263221 
C -1.48186139 1.56351187 3.37510181 
C 0.44459345 -1.34762484 2.58710789 
H -2.11264846 -0.51858342 1.17892038 
H -2.50754971 -2.01184569 0.31531239 
H -3.34682580 -0.50279024 -0.08427775 
H -1.07883251 1.49956286 -0.31496006 
H 1.48178160 1.13067440 0.11162026 
H 1.16740509 -0.61136979 0.10590942 
H 1.17069119 0.13164791 2.52184037 
H 1.56800775 -3.18195834 2.59547527 
H 2.52039018 -1.77715049 3.07693243 
H -1.78278072 -2.16455916 -2.28971516 
H -1.44979400 0.86559474 4.22843654 
H -2.53460220 1.60986519 3.02795269 
H -1.25998110 2.57926713 3.75789904 
H 0.11156732 -1.22020096 3.60868921 
H 2.10553391 -2.03286610 1.37306141 
H -0.36789162 -1.68614040 1.94871323 
O 0.66107173 -0.07011186 -2.47602263 
O 0.02873966 1.01644565 -1.89579483 
O -0.32659809 -0.98623104 -2.95771682 
Vibrational frequencies (in cm-1) 
-1438.8  22.1  39.8  63.1  73.5  86.8  94.4 109.9 117.5 148.1 207.3 217.7 232.2 290.4 
298.1 342.5 344.4 349.3 433.8 490.1 493.2 548.6 606.8 649.1 762.7 806.1 819.7 883.3 
894.1 943.4 951.5 963.5 1008.3 1024.0 1033.3 1040.4 1046.5 1053.7 1068.6 1079.7 1136.8 
1164.7 1173.7 1185.4 1191.7 1216.1 1231.2 1233.4 1254.0 1271.1 1279.4 1284.3 1287.4 
1290.5 1298.6 1306.5 1318.0 1341.4 1351.7 1380.5 1392.4 1395.1 1400.6 1850.9 1951.6 
2247.2 2650.5 2651.0 2656.4 2661.4 2662.5 2665.9 2671.5 2674.3 2696.4 2733.1 2739.9 
2745.4 2762.8 2776.7 2777.8  
 
 
name= TS524 
energy (in kcal/mol)= 92.660071 
ZPE (in kcal/mol)= 142.232 
G (in kcal/mol)= 119.281 
Geometry 
C -2.13178411 0.37207465 -0.72789001 
C -0.70396821 -0.09758564 -0.50737386 
C 0.32292424 1.10581797 -0.55160016 
C 1.38806606 1.10491567 0.55543929 
C 1.32901838 -0.14781456 1.41768579 
C 1.06151283 -1.43688463 0.54330805 
C -0.39838349 -0.99796187 0.67492925 
C -0.10801839 -0.34346810 2.08468738 
C -1.21899640 0.53795459 2.31900216 
C 0.03209112 -1.33523331 3.24126797 
H -2.82389250 -0.47988378 -0.77672923 
H -2.22125404 0.89836382 -1.69041407 
H -2.48732163 1.05134702 0.05347751 
H -0.20133704 2.07670723 -0.62310079 
H 1.26919864 2.00163487 1.19508569 
H 2.39465302 1.19470839 0.09088862 
H 2.14684221 -0.22276922 2.13807627 
H 1.33025099 -2.37707552 1.02581899 
H 1.50461664 -1.43883905 -0.45639827 
H -1.92016506 -1.31070169 1.17510823 
H -2.23686615 -0.66624410 1.67653613 
H -1.38925588 1.39608062 1.70180352 
H -1.66368916 0.61801802 3.29150590 
H 0.77603238 -2.11622186 3.05491812 
714 
 
H 0.32862281 -0.80819933 4.15603878 
H -0.91706193 -1.84743068 3.44241505 
O 0.17369645 0.10083070 -2.56885019 
O 1.04119044 0.89566189 -1.77259761 
O -0.33881817 -0.86524202 -1.67336690 
Vibrational frequencies (in cm-1) 
-1594.5  63.9 124.3 173.9 184.4 197.3 214.5 266.0 275.8 314.1 357.7 379.9 427.7 442.3 
454.4 510.5 533.2 546.2 607.1 628.2 637.6 686.8 705.3 742.2 815.2 845.0 867.9 881.1 
917.2 934.2 944.2 962.6 980.4 987.9 1011.6 1037.1 1052.3 1071.2 1071.8 1084.1 1102.8 
1119.9 1142.6 1147.9 1162.2 1176.6 1194.5 1207.5 1224.7 1231.4 1242.9 1263.6 1281.7 
1287.9 1290.4 1296.6 1301.5 1308.0 1314.0 1372.2 1377.3 1388.3 1398.8 1408.4 1465.1 
1489.9 2655.0 2665.7 2671.0 2671.6 2677.8 2683.2 2685.6 2723.5 2733.9 2737.5 2763.4 
2776.9 2778.8 2780.1 3354.9  
 
 
name= TS525 
energy (in kcal/mol)= 96.146622 
ZPE (in kcal/mol)= 139.864 
G (in kcal/mol)= 111.429 
Geometry 
C -2.47675500 -0.89342145 -1.31546177 
C -1.08455935 -1.07205064 -0.85116806 
C 0.17180398 2.44687399 -0.58178674 
C 1.43860971 2.20421907 -0.90683658 
C 1.14660991 -0.74131322 1.32729243 
C 0.78691761 -1.97768990 0.52415181 
C -0.64023957 -1.92410429 0.08163469 
C -0.24240701 -0.53682291 2.58134626 
C -0.89176362 0.76337713 2.70687877 
C 0.89150827 -0.99258995 3.20759910 
H -2.54778137 -0.91830719 -2.41310263 
H -2.88203822 0.07825919 -0.98482691 
H -3.14821505 -1.66976030 -0.92101452 
H -0.20364087 3.19666773 0.11343515 
H 2.27119030 2.75587887 -0.50478385 
H 1.74107752 1.44323509 -1.60908625 
H 0.81236318 0.19869846 0.85118467 
H 0.96720551 -2.89363496 1.12520229 
H 1.46418066 -2.06172686 -0.35487197 
H -1.32082545 -2.59558127 0.59949569 
H -1.74360630 0.65734423 3.40362948 
H -1.33204190 1.08040297 1.74807257 
H -0.26097123 1.57813658 3.08278411 
H 1.46202007 -0.41707239 3.92997793 
H 2.22430569 -0.64057058 1.51155685 
H 1.11348397 -2.05593096 3.27283722 
O -0.63142349 0.84221184 -2.04918367 
O -0.93048391 1.78906322 -1.04580834 
O -0.10020441 -0.29750741 -1.45800995 
Vibrational frequencies (in cm-1) 
-869.4  20.4  31.3  49.6  51.1  64.4 100.0 125.1 131.9 151.4 166.2 186.8 225.6 268.7 
310.7 324.0 348.5 393.9 420.8 465.4 516.2 569.3 614.5 635.4 663.1 794.9 811.2 822.1 
877.2 913.9 933.9 954.2 972.5 999.3 1006.8 1014.9 1023.7 1039.6 1060.9 1065.8 1087.0 
1110.2 1127.7 1173.2 1174.2 1180.5 1227.6 1262.1 1271.7 1272.8 1278.1 1283.0 1287.2 
1290.1 1307.6 1324.8 1355.0 1375.8 1376.5 1377.7 1389.0 1397.3 1674.7 1854.1 1869.8 
2626.5 2657.4 2663.8 2666.2 2669.1 2675.2 2680.7 2706.7 2713.0 2736.1 2737.5 2748.1 
2759.0 2771.1 2778.7 2794.1  
 
 
name= TS526 
energy (in kcal/mol)= 97.731005 
ZPE (in kcal/mol)= 138.607 
G (in kcal/mol)= 111.573 
Geometry 
C -2.58399388 -1.14288038 -0.80347173 
715 
 
C -1.69298455 -1.17181738 0.02893206 
C 0.47512681 1.94869473 -0.00379160 
C 1.54057574 1.27173313 0.80402491 
C 1.17440442 -0.09931661 1.38160733 
C 1.18269377 -1.20028960 0.31546235 
C -0.75172839 -1.31510537 1.00960455 
C -0.25506607 -0.30893505 1.99044587 
C -1.13629188 0.93261200 2.10202563 
C -0.14229538 -0.95495767 3.38025529 
H -3.35661057 -1.14921345 -1.47878716 
H 0.06010094 0.34725183 -2.20129564 
H -0.95851682 -0.78098040 -2.46755070 
H 0.10345569 2.92045135 0.36051146 
H 1.86034344 1.93576110 1.63518356 
H 2.44602524 1.14272654 0.16028239 
H 1.93721722 -0.32746976 2.16639978 
H 2.03186693 -1.88571817 0.36682708 
H 1.09512770 -0.85665125 -0.72684259 
H 0.33861139 -2.13945648 0.56688600 
H -0.61322680 1.75978474 2.58926171 
H -2.02889411 0.71663850 2.70844786 
H -1.52319197 1.26162876 1.13072002 
H 0.26752980 -0.26091557 4.11826995 
H 0.48757673 -1.85173898 3.35793879 
H -1.12882960 -1.28291866 3.73314810 
O -0.14217052 -0.35799166 -2.94545877 
O 0.02738488 1.52930345 -1.04637034 
O 0.82136666 -1.31233087 -2.61342843 
Vibrational frequencies (in cm-1) 
-1108.6  29.8  37.6  77.7  86.1 105.0 123.6 141.1 170.3 181.1 187.4 213.7 235.5 276.0 
296.2 354.3 369.3 375.1 403.8 424.9 468.8 514.2 547.9 594.0 629.3 679.0 749.4 791.3 
817.7 862.0 876.5 904.0 916.0 942.5 984.8 1001.8 1015.7 1023.8 1073.0 1107.3 1142.8 
1152.4 1162.6 1173.6 1194.5 1221.3 1236.2 1246.3 1258.0 1272.9 1290.4 1294.3 1298.6 
1302.8 1307.2 1313.2 1325.1 1331.0 1380.8 1397.5 1402.7 1446.2 1456.6 1850.4 1986.6 
2361.2 2587.3 2596.1 2636.4 2653.5 2660.6 2673.3 2682.0 2685.6 2690.4 2712.5 2728.8 
2777.7 2782.4 2816.3 2880.6  
 
 
name= TS527 
energy (in kcal/mol)= 98.365466 
ZPE (in kcal/mol)= 138.434 
G (in kcal/mol)= 108.315 
Geometry 
C -2.35963508 -1.56736979 -1.47971134 
C -1.58699393 -2.15773435 -0.32218330 
C 1.43024544 2.22303332 -0.07048315 
C 1.71822220 0.81045224 -0.32607425 
C 1.50918631 -0.10644971 0.89578922 
C 2.39491857 -1.35402567 0.75510278 
C -0.66086539 -1.31763383 0.27466357 
C 0.08245130 -0.53627886 0.95104848 
C -0.86244428 0.74878515 1.80716581 
C -0.39345973 -0.94841578 2.86499310 
H -1.76718676 -1.64305197 -2.40217224 
H -2.60818912 -0.51412667 -1.32438678 
H -3.29228336 -2.12494398 -1.64317914 
H 1.31385858 2.64782631 0.91237382 
H 2.76180650 0.71361104 -0.71766792 
H 1.10549700 0.44606297 -1.19525918 
H 1.81195769 0.43854318 1.82182116 
H 3.45585897 -1.09258342 0.69214149 
H 2.13197574 -1.92361970 -0.14921729 
H 2.27087192 -2.03833921 1.60147607 
H -1.90290414 0.54663302 2.05074102 
H -0.88867730 1.30802870 0.85934677 
716 
 
H -0.33804604 1.35834690 2.53014459 
H 0.50516258 -1.55865016 2.82937897 
H -1.30060742 -1.52872687 2.73520960 
H -0.38162341 -0.30606529 3.73330631 
O 1.44257353 2.70626013 -2.20826205 
O 1.31030619 3.09905783 -1.02249968 
O -1.77854311 -3.31077716 0.03238305 
Vibrational frequencies (in cm-1) 
-1009.3  14.6  19.5  26.5  60.1  66.6  76.4  83.3 114.7 152.8 167.5 175.2 197.9 215.9 
258.6 280.0 295.9 315.3 401.2 416.5 439.9 503.8 523.1 584.9 597.4 674.4 726.7 741.2 
787.4 917.7 952.5 964.1 966.4 981.0 1022.9 1030.5 1052.9 1059.4 1066.6 1114.1 1121.7 
1163.5 1185.2 1211.8 1220.6 1253.8 1261.9 1269.5 1278.4 1281.2 1287.3 1291.0 1295.2 
1300.4 1305.7 1312.1 1342.1 1346.0 1357.9 1372.0 1400.1 1413.4 1588.1 1792.0 2066.2 
2607.0 2610.6 2639.9 2661.5 2664.0 2673.0 2677.5 2679.0 2684.5 2699.3 2709.6 2725.7 
2735.1 2745.8 2778.8 2782.2  
 
 
name= TS528 
energy (in kcal/mol)= 95.895605 
ZPE (in kcal/mol)= 140.926 
G (in kcal/mol)= 115.517 
Geometry 
C -1.72049450 -0.28759514 -1.41087418 
C -0.67884628 -0.04199435 -0.61560132 
C 0.08009919 1.26719787 -0.64480043 
C 1.16192475 1.27609851 0.45328081 
C 1.17565016 -0.06517036 1.15242945 
C 1.31873046 -1.25713489 0.26105825 
C -0.15719050 -0.96397343 0.40270305 
C -0.51461103 -0.04599423 2.32135057 
C -1.73917386 0.70812858 2.00945629 
C -0.64257761 -1.26024190 3.15500003 
H -2.09026078 0.41249996 -2.14240633 
H -2.26699300 -1.21675761 -1.40264099 
H 0.87023006 -0.07203338 -3.78451498 
H -0.61769007 2.13629177 -0.53678768 
H 0.96122238 2.08220215 1.18684056 
H 2.15520833 1.49690194 0.01652435 
H 1.65559088 -0.10704304 2.13194253 
H 1.68992254 -2.18645491 0.69543773 
H 1.76252624 -1.14496858 -0.73312611 
H -0.79713065 -1.76493033 0.74351684 
H -2.17532480 1.07477793 2.95507551 
H -2.52390632 0.13137890 1.50162102 
H -1.53614596 1.59830935 1.40063014 
H -0.67533144 -0.93869997 4.21163107 
H 0.22798370 -1.92269168 3.06915018 
H -1.54101968 -1.86333715 2.97658880 
O 1.66671139 0.75084720 -2.28836016 
O 0.60303730 1.56723144 -1.93046534 
O 1.17985089 -0.40385117 -2.90527153 
Vibrational frequencies (in cm-1) 
-726.0  56.1  72.7  87.6  95.1 114.4 146.7 162.8 171.1 228.0 247.4 269.2 301.0 314.5 
322.5 367.9 395.6 422.5 481.1 518.0 550.9 566.3 619.1 648.4 737.8 835.4 857.8 882.9 
929.8 939.1 955.9 963.3 973.8 975.2 988.8 1014.8 1055.2 1062.6 1071.2 1083.7 1099.4 
1112.9 1165.1 1172.2 1184.2 1194.2 1219.0 1231.0 1259.4 1265.5 1272.7 1276.9 1288.9 
1291.7 1305.1 1321.8 1349.0 1351.9 1361.1 1367.8 1374.1 1377.2 1386.5 1391.3 1872.3 
2658.7 2662.4 2665.8 2671.9 2674.2 2676.3 2696.0 2715.7 2724.6 2741.1 2749.6 2773.5 
2774.5 2779.6 2790.0 2848.1  
 
 
name= TS529 
energy (in kcal/mol)= 96.16363 
ZPE (in kcal/mol)= 140.795 
G (in kcal/mol)= 115.446 
717 
 
Geometry 
C -2.18799499 0.68972066 -0.64971501 
C -0.70975463 0.28828929 -0.70845048 
C 0.19341331 1.54748198 -0.94355818 
C 1.44015653 1.68060788 -0.09807072 
C 1.10857687 -0.75953777 1.90474128 
C 1.01703097 -1.23101121 0.56925255 
C -0.38695062 -0.68395603 0.41786294 
C -0.22739612 -0.12270094 1.82382319 
C -1.01769925 0.78475776 2.63495515 
C 0.22789955 -1.83676285 2.96950746 
H -2.45809035 1.32456740 -1.50492328 
H -2.42218955 1.23041966 0.27108976 
H -2.84125470 -0.19068150 -0.69958816 
H -0.40694489 2.48361760 -0.92496604 
H 1.20894955 1.80632343 0.96440143 
H 2.04681637 2.53456091 -0.42216814 
H 1.99182254 -0.45627104 2.43788438 
H 1.62320730 -1.76307758 -0.08890466 
H 2.07388503 0.78059102 -0.18768825 
H -1.12655005 -1.51985699 0.36701844 
H -2.04223639 0.41540755 2.81084992 
H -1.12269806 1.76729018 2.13471723 
H -0.56548080 0.98546107 3.61894879 
H 0.10508626 -1.37903046 3.94281661 
H 0.97922041 -2.63037558 2.99598707 
H -0.69734560 -2.26322698 2.59259173 
O 0.61010173 0.02298871 -2.53485601 
O 0.56528371 1.42114535 -2.32170841 
O -0.58942527 -0.44573588 -1.94136509 
Vibrational frequencies (in cm-1) 
-712.1  37.7  59.6 105.3 126.6 134.0 149.7 155.7 207.5 229.1 249.4 257.1 285.4 303.6 
318.0 350.1 399.8 441.3 476.3 554.6 612.9 647.1 698.8 713.7 745.0 812.7 863.9 905.7 
930.6 948.1 964.5 966.0 983.6 991.2 1007.0 1008.0 1059.5 1070.1 1090.5 1097.6 1114.4 
1127.5 1148.8 1169.3 1187.0 1193.2 1234.6 1257.7 1266.0 1269.2 1270.6 1286.8 1287.6 
1289.4 1291.1 1297.4 1299.3 1308.2 1321.0 1337.1 1379.2 1390.6 1397.3 1412.1 1580.5 
2649.6 2650.9 2653.2 2667.7 2668.9 2680.6 2681.3 2684.4 2686.1 2695.3 2758.7 2769.1 
2772.9 2778.3 2780.7 2836.7  
 
 
name= TS530 
energy (in kcal/mol)= 95.979923 
ZPE (in kcal/mol)= 141.247 
G (in kcal/mol)= 116.602 
Geometry 
C -2.12087054 -0.94068691 -1.52572622 
C -0.65795334 -0.66700779 -1.16664949 
C -0.49864150 0.77569455 -0.57916176 
C 0.72787058 1.08351934 0.29377344 
C 1.17277193 0.08801120 1.33291697 
C 1.22024085 -1.53037335 0.10274896 
C -0.06919623 -1.72290362 -0.33654959 
C 0.33373301 -0.16688632 2.50401700 
C -1.14793111 -0.08147137 2.35414945 
C 0.88105228 -0.52152777 3.67969532 
H -2.52847168 -0.13470568 -2.14950055 
H -2.74611079 -1.04539883 -0.63570278 
H -2.20282740 -1.86746667 -2.10803428 
H -1.43628816 1.13539417 -0.11414584 
H 0.54513182 2.05970194 0.79893947 
H 1.57933071 1.28355353 -0.39876833 
H 2.23055529 0.23666058 1.57618384 
H 1.70647561 -2.48797771 0.75698185 
H 2.01520568 -1.08440150 -0.49242969 
H -0.68705608 -2.54541259 -0.04060980 
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H -1.49370371 -0.69202935 1.50274033 
H -1.46476283 0.95493314 2.16807135 
H -1.68652200 -0.42644737 3.24563635 
H 1.93644983 -0.57737498 3.86447174 
H 1.46570057 -1.77354176 1.40047255 
H 0.30395427 -0.73843934 4.56020997 
O 0.45673975 0.76183846 -2.60595203 
O -0.38445379 1.54466379 -1.77830387 
O 0.05071158 -0.59601915 -2.42398507 
Vibrational frequencies (in cm-1) 
-1041.8  44.3  59.6  92.6 132.1 173.6 179.4 201.1 234.6 263.3 286.0 292.0 346.3 386.7 
409.9 427.5 457.0 509.6 551.6 557.5 592.2 610.7 642.3 681.7 712.5 733.3 798.9 843.9 
876.9 909.0 927.8 966.9 976.3 993.6 1005.7 1009.0 1028.9 1039.2 1050.6 1056.6 1083.8 
1092.8 1101.3 1146.0 1160.3 1218.3 1239.5 1246.2 1281.2 1281.6 1289.2 1291.1 1295.1 
1297.0 1303.6 1330.9 1335.1 1362.6 1383.4 1395.6 1398.7 1404.4 1438.1 1613.6 1811.1 
1843.8 2643.1 2657.3 2674.4 2675.1 2684.7 2692.0 2695.5 2719.6 2726.2 2732.4 2774.3 
2782.1 2796.0 2801.4 3044.3  
 
 
name= TS531 
energy (in kcal/mol)= 99.304035 
ZPE (in kcal/mol)= 138.13 
G (in kcal/mol)= 109.895 
Geometry 
C -1.19084400 -0.13038480 -1.42597682 
C -0.21563312 -0.49791795 -0.37235968 
C 0.67441152 0.70661684 0.05351941 
C 1.94920194 0.10335395 0.81771552 
C 1.53633314 -0.94116717 1.85070948 
C 0.92294003 -2.14676574 1.12152232 
C -0.13463060 -1.73317823 0.14694320 
C 0.54476145 -0.25455524 2.78724055 
C 1.10239220 0.72683769 3.73903656 
C -0.73648322 -0.53433074 2.62897727 
H -1.80931118 -0.95637652 -1.78065944 
H -0.61179029 0.27443256 -2.29016079 
H -1.83438629 0.70206677 -1.11483308 
H 0.07986894 1.28458069 0.81781312 
H 2.52443306 0.93506822 1.23349353 
H 2.58030385 -0.34139056 0.02750134 
H 2.41742596 -1.27176453 2.45152830 
H 0.54317548 -2.89617992 1.83856713 
H 1.73204278 -2.66589796 0.55427121 
H -0.76671801 -2.54131158 -0.20039236 
H 2.02814780 0.36631735 4.22359695 
H 0.42410604 1.04209295 4.53874440 
H 1.41321604 1.64629329 3.18663530 
H -1.65465502 0.02600882 3.81957543 
H -1.43032502 -1.09167656 2.03828183 
H -1.68643714 0.62533396 3.26827117 
O 2.10511464 0.31769303 -2.64313706 
O 1.03089815 1.44086602 -0.93872653 
O 1.95204860 -0.81041434 -2.64945003 
Vibrational frequencies (in cm-1) 
-798.5  24.0  37.7  49.2  62.4  93.5  97.9 111.3 119.0 124.8 177.3 225.8 242.6 281.6 
293.9 327.2 350.6 359.8 391.5 422.9 435.9 454.6 477.2 574.6 632.3 656.8 737.5 745.1 
770.6 828.5 856.7 894.7 938.8 944.8 960.2 1003.9 1014.5 1041.0 1052.6 1061.4 1071.6 
1122.0 1134.0 1182.6 1186.0 1213.7 1226.2 1231.8 1235.2 1246.1 1255.2 1271.1 1279.7 
1288.3 1299.6 1312.6 1316.6 1334.9 1349.6 1375.3 1383.0 1394.4 1451.6 1571.3 1805.6 
1831.1 2562.8 2616.1 2638.0 2656.0 2661.9 2672.2 2676.6 2691.7 2692.6 2737.8 2757.2 
2765.6 2768.1 2775.8 4708.3  
 
 
name= TS532 
energy (in kcal/mol)= 97.268849 
719 
 
ZPE (in kcal/mol)= 140.455 
G (in kcal/mol)= 117.32 
Geometry 
C -1.60885622 1.15357345 -0.16312374 
C -0.16633734 0.66971073 -0.10599479 
C 0.86409417 1.73480169 0.41611446 
C 1.97258010 1.20188022 1.34641839 
C 1.74793700 -0.24279968 1.78272086 
C 1.49254404 -1.10088977 0.49008042 
C -0.01686914 -0.66939983 0.60775452 
C 0.27621260 -0.55441144 2.12381947 
C -0.53529047 1.09772356 3.03805520 
C -0.17299402 -1.47808609 3.06356613 
H -2.11036181 1.08682273 0.80870350 
H -2.19202325 0.54472070 -0.87059397 
H -1.67236428 2.19085166 -0.51725705 
H 0.36187182 2.62373457 0.84781897 
H 2.07106281 1.85831644 2.23138645 
H 2.94718871 1.27790513 0.81664986 
H 2.49823353 -0.60710902 2.48853878 
H 1.65884569 -2.17282658 0.62016505 
H 2.01438750 -0.77662538 -0.40995202 
H -0.76986495 -1.40536736 0.31432033 
H -1.16549015 0.86976177 3.97232280 
H -1.12929225 1.52820420 2.27396177 
H 0.34910844 1.62642190 3.29616983 
H -0.83660795 -0.11717771 3.64826836 
H 0.43877556 -1.81114582 3.87194919 
H -0.99669547 -2.12875443 2.87376902 
O 1.46971370 1.09879442 -1.64448609 
O 1.44564046 2.22701363 -0.78981512 
O 0.18571693 0.50796669 -1.49282541 
Vibrational frequencies (in cm-1) 
-2219.0  84.9 104.1 135.5 181.1 203.0 227.7 260.8 269.7 301.7 332.1 340.4 399.6 408.8 
447.5 466.5 481.8 512.2 533.7 591.2 632.7 662.0 706.0 765.2 803.8 847.8 853.6 870.7 
889.5 900.0 909.1 938.1 960.4 969.1 989.1 1006.0 1035.2 1047.5 1055.6 1080.7 1093.9 
1115.9 1141.9 1157.5 1165.5 1181.3 1189.8 1198.3 1203.6 1229.4 1244.4 1253.4 1264.0 
1273.8 1280.3 1282.0 1293.5 1295.1 1313.8 1329.4 1359.0 1372.6 1376.0 1394.2 1520.2 
1662.0 2638.9 2652.9 2664.5 2670.5 2687.3 2688.8 2729.5 2735.5 2742.6 2747.5 2753.3 
2763.2 2774.4 2786.8 2819.1  
 
 
name= TS533 
energy (in kcal/mol)= 96.714799 
ZPE (in kcal/mol)= 141.088 
G (in kcal/mol)= 116.014 
Geometry 
C -1.80973767 -0.55260557 -1.32728080 
C -0.37893774 -0.10110483 -1.12304924 
C -0.21291539 1.42880765 -0.78894115 
C 0.63087542 1.55847595 0.48999444 
C 0.92115305 0.15179986 0.97509800 
C 1.82829151 -0.71264050 0.09149382 
C 0.34092941 -0.86266652 -0.02978408 
C 0.02271371 -0.35882684 2.55108211 
C -0.40356049 0.72971994 3.43808267 
C 0.38217207 -1.68802781 3.06510747 
H -2.32590771 0.06054261 -2.07726292 
H -2.37699434 -0.49669362 -0.38674860 
H -1.85331838 -1.59331235 -1.67670854 
H -1.16588249 1.98371465 -0.74168080 
H 0.08764737 2.14435622 1.25556953 
H 1.56405652 2.11698991 0.27828354 
H 1.39221127 0.13861896 2.12807488 
H 2.40970995 -1.51552384 0.53497548 
720 
 
H 2.39656636 -0.24102453 -0.70947012 
H -0.14915725 -1.77582479 0.30878069 
H -0.65433854 1.65275410 2.89701532 
H 0.29849003 0.98573677 4.24224060 
H -1.34536753 0.41483089 3.92739103 
H 1.07331233 -1.68457895 3.91871359 
H 0.80149638 -2.35028155 2.29651087 
H -0.54602639 -2.18269749 3.40875516 
O 1.17744442 0.84917623 -2.45748436 
O 0.45836697 1.95743335 -1.92181455 
O 0.26408278 -0.23256990 -2.39524206 
Vibrational frequencies (in cm-1) 
-1127.1  42.6  66.9  78.9 117.3 134.7 158.5 167.0 199.6 249.7 281.1 291.8 310.1 339.6 
350.7 379.2 453.4 498.5 556.1 602.2 645.7 711.0 782.8 806.1 835.0 849.7 895.4 918.5 
944.1 963.2 978.3 981.5 999.0 1001.9 1005.0 1012.5 1043.4 1066.7 1105.5 1120.6 1132.5 
1135.7 1149.1 1170.4 1186.1 1216.8 1230.9 1239.9 1264.5 1272.0 1276.2 1282.1 1283.7 
1285.5 1291.4 1292.3 1309.8 1331.8 1335.1 1369.2 1383.8 1392.5 1395.1 1413.5 1428.0 
2042.6 2649.5 2658.5 2661.8 2664.4 2669.5 2670.5 2674.4 2699.5 2704.6 2733.9 2754.0 
2768.2 2771.7 2778.7 2779.3  
 
 
name= TS534 
energy (in kcal/mol)= 101.453661 
ZPE (in kcal/mol)= 137.193 
G (in kcal/mol)= 109.924 
Geometry 
C -1.54107360 -1.11617771 -2.22484241 
C -0.41297388 -1.24814520 -1.29910182 
C -0.72993276 1.86673952 -0.26140956 
C 0.56453435 1.69967497 0.42436837 
C 1.00073175 0.50440969 0.94125156 
C 0.60596974 -2.09649204 0.90932459 
C -0.56443774 -1.52627221 0.12667272 
C 0.17187825 -0.68127494 1.17041322 
C 0.53022463 1.52477189 3.78925091 
C -0.37605361 -0.19865244 2.43121195 
H -1.60198709 -1.99529074 -2.89636235 
H -1.38386908 -0.25671302 -2.91310529 
H -2.51537854 -0.99425383 -1.73767226 
H -1.34260461 0.97470324 -0.44702179 
H 0.00551913 2.45482343 1.85666569 
H 1.27839150 2.51139656 0.25161808 
H 2.03633720 0.40816824 1.27835584 
H 0.41715643 -2.86331530 1.65809356 
H 1.55067519 -2.29688699 0.40970883 
H -1.57359489 -1.87348199 0.39731129 
H -0.11427036 2.16188879 2.64584433 
H 0.81878915 2.52719791 4.07743397 
H -0.22187563 1.11296173 4.43706747 
H 1.37769122 0.89945192 3.58031484 
H -0.15021331 -0.75410786 3.31823017 
H -1.31166203 0.31825291 2.42333229 
O 1.01004625 -0.89660464 -2.93332565 
O -1.12431431 2.95823009 -0.60407822 
O 0.82581325 -1.13155826 -1.70707087 
Vibrational frequencies (in cm-1) 
-1582.0  30.1  40.0  55.4  70.3  97.9 123.7 138.3 162.6 190.7 229.5 233.8 254.1 278.4 
289.0 313.7 366.3 379.2 421.5 437.9 480.1 539.8 555.6 646.4 663.0 685.1 695.2 704.8 
771.5 823.0 829.9 896.1 914.7 939.4 959.3 971.7 993.8 1027.3 1028.6 1035.2 1048.2 
1060.9 1081.7 1115.9 1121.2 1158.0 1174.4 1188.7 1232.0 1258.4 1262.1 1300.5 1308.9 
1315.3 1325.5 1334.8 1361.6 1367.3 1372.8 1384.9 1397.1 1456.3 1547.8 1589.9 1676.6 
1820.0 2631.3 2656.6 2662.6 2671.3 2693.1 2706.3 2726.2 2732.6 2742.1 2744.5 2747.5 
2767.7 2773.7 2782.0 3396.8  
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name= TS535 
energy (in kcal/mol)= 97.621938 
ZPE (in kcal/mol)= 141.207 
G (in kcal/mol)= 117.318 
Geometry 
C -2.13110046 -0.02063190 -1.45897759 
C -0.70015884 -0.45866848 -1.16912639 
C 0.35418397 0.66186630 -1.42630277 
C 0.97396935 1.30188902 -0.19310207 
C 1.18820081 0.38777374 1.00805252 
C 2.23342711 -0.65115066 0.86536056 
C -0.57554264 -1.14467192 0.12536791 
C -0.14967800 -0.49473387 1.33898498 
C -1.16701727 0.38618903 2.04993751 
C 0.42796778 -1.63153642 2.15656462 
H -2.23855127 0.35168237 -2.48614292 
H -2.44617345 0.76883550 -0.76683971 
H -2.83040399 -0.85996005 -1.34289924 
H -0.06653796 1.44667424 -2.09810788 
H 0.33811460 2.15725511 0.11798891 
H 1.95341879 1.74459410 -0.48019851 
H 1.37344800 1.02166469 1.90467018 
H 2.38279959 -1.05369401 -0.13255727 
H 3.14500005 -0.53861271 1.43121300 
H -0.77057805 -2.20767238 0.10145681 
H -2.05035986 -0.20063865 2.32962697 
H -1.50508352 1.20825481 1.41137570 
H -0.75793584 0.81859383 2.96854640 
H 0.85837619 -1.38919867 3.11529923 
H 1.66909768 -1.75163741 1.47405673 
H -0.07483048 -2.58135582 2.14329266 
O 1.03214217 -1.35227324 -2.26805220 
O 1.36437838 0.04368193 -2.22494448 
O -0.37105550 -1.38834672 -2.23057834 
Vibrational frequencies (in cm-1) 
-1668.1  59.6  72.3 134.9 153.4 164.2 198.1 217.4 252.2 271.8 289.1 354.9 369.4 389.1 
405.6 442.4 488.1 497.8 512.9 574.0 612.8 642.2 700.8 713.8 735.9 806.5 834.3 882.0 
916.0 948.6 960.8 979.6 992.9 1001.0 1005.0 1049.4 1052.1 1072.4 1086.8 1112.5 1138.6 
1158.7 1175.0 1199.9 1205.4 1215.0 1232.1 1243.9 1272.1 1274.8 1280.8 1288.0 1296.8 
1297.8 1306.3 1311.9 1323.4 1344.7 1356.2 1359.0 1380.3 1391.9 1397.7 1406.9 1492.7 
1783.4 2657.7 2669.7 2673.2 2676.3 2679.2 2683.3 2689.1 2704.1 2713.3 2733.6 2735.6 
2752.8 2760.0 2778.6 2783.2  
 
 
name= TS536 
energy (in kcal/mol)= 98.627657 
ZPE (in kcal/mol)= 140.297 
G (in kcal/mol)= 115.837 
Geometry 
C -1.93929204 -0.92222346 -0.58856911 
C -0.51709516 -0.37805502 -0.65747204 
C -0.46395864 1.16547852 -0.79703089 
C 2.19710902 0.94523134 1.26055861 
C 1.75151102 -0.23206964 1.95639513 
C 1.85450075 -0.61672322 0.41930881 
C 0.36499824 -0.99612498 0.42016358 
C 0.22120866 -0.54579669 1.93472336 
C -0.64950231 0.65139031 2.25047464 
C -0.14282639 -1.72562931 2.82511564 
H -2.56974428 -0.49016960 -1.37775288 
H -2.40596969 -0.71041067 0.37983240 
H -1.95768260 -2.01087082 -0.73427438 
H -1.44782300 1.65226907 -0.73819338 
H 0.23574478 1.64758382 -0.08643071 
H 3.17935290 1.33413590 1.31758753 
722 
 
H 2.33322857 -0.69821800 2.74116563 
H 2.60721707 -1.25355024 0.00706218 
H 1.89541137 0.62416773 -0.11742841 
H 0.26325937 -2.10264390 0.34056191 
H -0.20792781 1.58177347 1.85710172 
H -0.73614127 0.80077321 3.33479462 
H -1.66152682 0.54964208 1.84993103 
H -0.04262032 -1.46656846 3.88656599 
H 0.49852970 -2.59599921 2.64532684 
H -1.18054723 -2.03927013 2.66141194 
O 0.76582873 0.23826074 -2.42089918 
O -0.01058590 1.39240619 -2.13109323 
O -0.01452053 -0.83662242 -1.93157446 
Vibrational frequencies (in cm-1) 
-1408.2  58.0  75.2 114.2 125.0 159.0 171.5 191.2 230.2 243.8 256.4 283.1 333.8 354.4 
370.3 376.9 445.0 477.5 505.4 544.9 647.8 669.7 708.0 776.9 793.0 815.9 858.5 878.4 
919.6 954.4 967.3 979.4 980.6 997.6 1002.4 1007.6 1016.9 1021.8 1078.2 1080.6 1106.8 
1136.1 1151.3 1164.6 1184.9 1188.2 1205.3 1215.2 1249.0 1265.8 1280.6 1285.6 1289.1 
1290.4 1294.3 1297.0 1301.7 1306.3 1316.4 1332.8 1367.6 1393.2 1395.7 1406.8 1410.6 
2164.2 2608.7 2655.2 2669.3 2673.3 2675.1 2678.3 2680.6 2701.9 2709.5 2756.0 2758.8 
2765.7 2775.7 2779.1 2782.2  
 
 
name= TS537 
energy (in kcal/mol)= 102.375418 
ZPE (in kcal/mol)= 137.354 
G (in kcal/mol)= 110.439 
Geometry 
C -0.70367210 1.51834066 -0.82048970 
C -0.67780037 0.05658460 -1.08340937 
C 1.73631931 -1.15405219 -3.44310015 
C 2.18129589 -1.55556471 -2.25694780 
C 0.90055121 0.24175645 1.59171507 
C 2.09569133 0.42862152 0.87039326 
C -0.45647192 -0.94485562 -0.22413026 
C -0.14669395 -0.75788392 1.21846198 
C -1.44107136 -0.66431138 2.01936093 
C 0.88220220 -1.73430628 1.77668821 
H 0.30976288 1.89399588 -0.59676891 
H -1.34895587 1.76521932 0.03470358 
H -1.07348297 2.09168801 -1.68604771 
H 2.33374610 -0.84845622 -4.30220848 
H 3.22669632 -1.61837857 -2.00615927 
H 1.54086955 -1.85074311 -1.44027517 
H 0.78478933 0.72335930 2.57047647 
H 2.86800216 1.08473283 1.21611454 
H 2.15853439 0.26383082 -0.19252146 
H -0.51375802 -1.98730794 -0.53732762 
H -2.06592159 0.17014504 1.68394064 
H -1.25821065 -0.55108543 3.09284718 
H -2.02796255 -1.58583012 1.89337061 
H 0.78473001 -2.08123639 2.77382538 
H 2.21959679 -0.93198259 1.40736207 
H 1.25572036 -2.47223426 1.10065734 
O -0.50037440 -1.38084122 -2.87066212 
O 0.43948805 -1.06000040 -3.86214744 
O -1.00507695 -0.14688366 -2.40836691 
Vibrational frequencies (in cm-1) 
-3345.0  35.5  44.4  72.0  80.5  97.0 126.7 132.9 149.1 162.3 194.2 232.9 255.8 295.2 
340.1 365.9 389.3 416.4 448.0 471.7 486.7 520.2 545.3 576.4 615.7 621.1 633.5 812.2 
824.6 873.7 908.9 928.9 932.7 961.0 973.0 975.4 997.3 1005.6 1010.0 1022.2 1052.4 
1061.7 1067.6 1074.8 1093.7 1136.6 1167.7 1230.4 1266.8 1271.1 1277.7 1280.9 1290.9 
1292.7 1298.0 1346.2 1353.7 1371.1 1380.8 1388.6 1399.5 1405.5 1545.5 1766.8 1859.8 
1877.2 2656.0 2668.2 2673.2 2680.9 2706.1 2708.8 2731.3 2732.4 2736.1 2751.0 2771.9 
2781.1 2791.3 2794.3 2806.3  
723 
 
 
 
name= TS538 
energy (in kcal/mol)= 100.268759 
ZPE (in kcal/mol)= 139.553 
G (in kcal/mol)= 114.82 
Geometry 
C -2.37468882 1.20334564 0.32325628 
C -1.05053974 0.50809866 0.09836868 
C 0.09681871 1.37419214 -0.54875046 
C 1.37752563 1.17070665 0.28303331 
C 1.03090746 0.20594316 1.39005464 
C 1.93647441 -1.76027271 1.03551558 
C -0.44239508 -0.16273281 1.31369378 
C 0.07147668 0.63961804 2.49757217 
C -0.25182645 2.09424246 2.70507355 
C 0.16621688 -0.11045651 3.80680150 
H -2.29754368 2.01590593 1.05358647 
H -2.76939302 1.62210792 -0.61436039 
H -3.12946948 0.49740816 0.70068824 
H -0.16793952 2.43045447 -0.71781283 
H 2.18618656 0.76997890 -0.36249105 
H 1.76241612 2.12633558 0.68089228 
H 1.95923885 -0.43971418 1.79094897 
H 1.12591604 -2.37925039 1.32918762 
H 2.07868951 -1.63614213 -0.00926152 
H -0.81712342 -1.17223654 1.48809927 
H -1.21304735 2.21506622 3.22400040 
H -0.30866068 2.66229144 1.76953500 
H 0.51599705 2.57953529 3.32494117 
H 0.90406312 0.35047852 4.47677915 
H 0.46939587 -1.15808179 3.67446733 
H -0.79910491 -0.11535402 4.32955321 
O -0.14062970 -0.53823601 -1.69182401 
O 0.23995841 0.82345391 -1.84995191 
O -1.32027944 -0.48022699 -0.90771134 
Vibrational frequencies (in cm-1) 
-626.7  67.8  92.4 113.0 114.1 126.8 156.8 182.8 189.1 213.7 233.9 260.4 292.1 321.0 
363.7 389.0 424.9 465.9 482.6 584.2 643.7 675.0 704.3 717.5 748.1 800.3 823.2 853.0 
891.7 964.7 973.5 982.2 1000.1 1008.7 1014.0 1017.4 1030.9 1044.6 1077.7 1088.3 1106.5 
1132.4 1150.9 1162.4 1170.9 1183.7 1204.5 1236.5 1246.8 1271.8 1277.1 1280.3 1281.9 
1288.8 1289.6 1292.2 1294.3 1300.9 1318.4 1328.2 1337.2 1391.5 1400.5 1403.9 1491.7 
2015.3 2660.4 2668.3 2668.6 2671.2 2673.7 2675.1 2677.2 2695.6 2700.1 2701.5 2743.8 
2751.8 2778.7 2780.5 2781.4  
 
 
name= TS539 
energy (in kcal/mol)= 99.78698 
ZPE (in kcal/mol)= 140.123 
G (in kcal/mol)= 116.676 
Geometry 
C -2.18421290 2.95916079 1.05012886 
C -1.56770905 1.83339106 0.23389648 
C -0.09188078 2.11095694 -0.24669528 
C 0.88193135 1.10311896 0.21131125 
C 0.39133095 -0.18172137 0.68946323 
C -0.97585436 -0.58645139 -0.02174127 
C -1.69514072 0.45555181 0.91299934 
C -0.56598033 0.12189425 1.88464168 
C 0.33346909 1.77931841 2.94869697 
C -0.79944944 -0.75932128 3.04133743 
H -2.24224042 3.88144349 0.45061483 
H -1.60541011 3.18741133 1.94912859 
H -3.20994485 2.71907161 1.35595000 
H 0.23321491 3.14869963 -0.00185018 
724 
 
H 0.82745993 1.65458234 1.81058838 
H 1.88752776 1.19071801 -0.14236264 
H 1.13709550 -0.96548521 0.82554302 
H -1.28729344 -1.61924309 0.11741170 
H -0.98285604 -0.36435770 -1.09131196 
H -2.72044610 0.23764555 1.21985396 
H -0.71075053 1.92770384 3.18097699 
H 0.79365723 2.77262889 2.91639885 
H 0.84311796 1.16186461 3.66941934 
H -1.48828860 -0.32117641 3.78027341 
H 0.13176617 -1.01369274 3.57329197 
H -1.25206026 -1.71829831 2.72928976 
O -1.39870296 1.50032009 -2.00922200 
O -0.22753140 2.20377843 -1.67918741 
O -2.33028345 1.81532231 -0.97406663 
Vibrational frequencies (in cm-1) 
-1046.2  79.9 107.2 139.5 146.0 173.8 214.5 241.4 265.9 293.4 295.5 314.2 344.0 402.2 
432.4 469.0 473.8 525.9 531.3 556.8 622.3 659.3 673.5 706.1 734.3 802.3 850.3 862.9 
892.7 917.1 931.3 971.7 975.9 1002.6 1021.2 1025.9 1043.7 1052.9 1086.5 1114.2 1133.4 
1141.6 1158.2 1184.0 1193.6 1220.7 1227.2 1239.7 1242.3 1250.6 1257.1 1267.1 1277.7 
1280.9 1283.1 1287.9 1290.5 1300.7 1316.8 1357.4 1371.5 1377.3 1388.4 1392.8 1400.9 
1497.5 2645.1 2651.2 2665.1 2667.4 2676.2 2677.0 2678.9 2692.1 2743.1 2752.8 2758.9 
2766.5 2772.8 2780.7 2797.5  
 
 
name= TS540 
energy (in kcal/mol)= 101.90492 
ZPE (in kcal/mol)= 138.334 
G (in kcal/mol)= 113.622 
Geometry 
C -2.44804747 -0.13571599 -0.44569473 
C -0.94098973 -0.12924383 -0.59603992 
C -0.25686775 1.29217021 -0.68890536 
C 0.79271562 1.32048752 0.35007505 
C 1.05525699 0.02108286 0.91687730 
C 2.45672564 -0.45790955 1.10634888 
C -0.19517456 -0.91651786 0.46887951 
C -0.00902262 -0.48019318 1.84912283 
C -1.14352349 1.22582763 2.46992704 
C -0.01378993 -1.30396050 3.05702968 
H -2.83631593 -1.15866203 -0.35642477 
H -2.92892626 0.31343630 -1.32838828 
H -2.77450700 0.42723743 0.43453405 
H -0.95869922 2.14483404 -0.68421433 
H -0.27461779 1.58705282 1.64013467 
H 1.54644194 2.07656141 0.31044277 
H 3.01770719 0.22005062 1.76708600 
H 2.51932887 -1.46650515 1.52824157 
H 2.98740627 -0.47184424 0.13929878 
H -0.14408269 -1.98156472 0.24176511 
H -1.93700165 0.51330502 2.29112481 
H -1.55768496 2.21814440 2.25829919 
H -0.75814349 1.19010440 3.47569310 
H -1.03492146 -1.57445696 3.37326236 
H 0.52259671 -2.25811710 2.90444961 
H 0.47095447 -0.79893110 3.90936519 
O 0.48942665 -0.04195593 -2.34320924 
O 0.25806225 1.31213597 -2.02952282 
O -0.67643669 -0.71795043 -1.87058010 
Vibrational frequencies (in cm-1) 
-1195.6  81.9  95.5 106.8 111.3 124.8 147.5 176.0 215.6 224.8 250.1 256.9 289.1 304.8 
357.4 403.7 431.9 462.1 466.2 495.4 528.2 579.1 605.7 660.5 677.3 707.6 765.0 819.1 
843.8 894.8 947.6 974.3 987.1 1004.0 1010.3 1025.8 1047.9 1055.8 1076.8 1113.0 1125.6 
1169.5 1193.7 1213.1 1223.5 1227.7 1244.5 1250.4 1255.5 1264.9 1268.0 1276.3 1278.7 
1282.5 1284.9 1286.6 1289.2 1297.8 1315.3 1355.5 1378.3 1389.9 1391.3 1410.1 1517.5 
725 
 
1573.2 2639.9 2652.9 2665.2 2666.2 2669.8 2676.5 2678.2 2690.8 2700.8 2743.3 2763.9 
2771.5 2778.8 2780.0 2799.7  
 
 
name= TS541 
energy (in kcal/mol)= 99.861768 
ZPE (in kcal/mol)= 140.54 
G (in kcal/mol)= 114.395 
Geometry 
C -1.94834621 0.02208959 -0.72304302 
C -0.53163252 -0.32410248 -1.13098600 
C 0.45015459 0.89241934 -1.08334139 
C 1.66409717 0.45859547 -0.26269227 
C 0.64505487 -0.41872869 1.89541550 
C 1.20858860 -0.78181168 0.54078095 
C 0.11191209 -1.45499587 -0.32070116 
C 0.05203536 0.74942462 2.03078257 
C -0.95856896 1.67667102 3.08912715 
C 0.85212716 -1.46808913 2.94519953 
H -2.36802397 0.80592723 -1.36609150 
H -1.97075061 0.38545287 0.31398556 
H -2.61100836 -0.84786759 -0.79541047 
H -0.01874288 1.82517188 -0.73036640 
H 2.01220233 1.26351969 0.40533370 
H 2.51056341 0.20560688 -0.92724108 
H -0.07737231 0.79654972 3.47330132 
H 0.55727620 -2.20615543 -0.99975470 
H 2.07073085 -1.47346284 0.67408505 
H -0.61951998 -1.99128280 0.30162813 
H -0.62285853 2.68472563 2.79670119 
H -1.19462221 1.68691311 4.16907123 
H -1.89690769 1.44116899 2.55847171 
H 0.21081194 -1.33635054 3.82135407 
H 1.89505547 -1.47642902 3.29191809 
H 0.63894540 -2.47222990 2.54940346 
O -0.16677558 0.46276008 -3.20756609 
O 0.86913695 1.06662821 -2.43987561 
O -0.50083543 -0.72343491 -2.50873138 
Vibrational frequencies (in cm-1) 
-1344.9  33.5  44.8  60.0  73.5 116.2 149.8 178.4 184.8 209.2 238.9 275.5 286.0 323.4 
347.0 388.4 424.8 464.4 487.4 558.7 587.7 626.9 656.0 694.4 740.4 854.8 866.9 873.5 
938.8 970.2 978.5 988.7 1004.7 1049.9 1054.3 1055.4 1077.6 1090.5 1108.3 1122.2 1141.7 
1163.6 1165.3 1205.2 1208.1 1221.1 1253.3 1260.1 1266.8 1275.9 1285.3 1288.6 1292.1 
1293.6 1298.5 1304.5 1312.4 1330.6 1332.4 1347.2 1355.3 1363.3 1392.3 1400.0 1865.5 
2006.6 2601.5 2644.0 2669.4 2669.6 2671.3 2675.6 2677.6 2679.4 2702.1 2709.5 2739.6 
2747.4 2749.2 2778.7 2780.7  
 
 
name= TS542 
energy (in kcal/mol)= 100.075561 
ZPE (in kcal/mol)= 140.831 
G (in kcal/mol)= 117.502 
Geometry 
C -2.11944248 0.23596714 -0.41808736 
C -0.61872218 0.00040659 -0.43151705 
C 0.27077659 1.31506028 -0.13097185 
C 1.19800568 1.17360651 1.09708301 
C 1.32772735 -0.26809018 1.60747629 
C 1.50795364 -1.20222677 0.38977895 
C -0.16381756 -1.12932490 0.36858669 
C -0.11292180 -0.90019831 1.86677019 
C -1.12197692 0.00497334 2.55501147 
C -0.03067213 -2.20512467 2.66135019 
H -2.45644038 0.73969456 -1.33475166 
H -2.43931402 0.84136692 0.43449434 
726 
 
H -2.64889351 -0.72863263 -0.35464695 
H -0.36729990 2.21353651 -0.06956777 
H 0.82440542 1.81652633 1.91795554 
H 2.19660633 1.58083630 0.84591550 
H 2.05437659 -0.38049383 2.41387439 
H 2.41772527 -0.77082238 -0.34968185 
H 1.59722824 -0.77903750 -0.87586490 
H 1.77584483 -2.24385065 0.57199127 
H -1.19682023 0.99489754 2.09836733 
H -0.86396164 0.15221483 3.61007216 
H -2.12141342 -0.44900806 2.51847612 
H 0.26802755 -2.03350750 3.69819766 
H 0.66657610 -2.92142393 2.21683004 
H -1.01101182 -2.69993383 2.66006404 
O 0.95070641 0.27330485 -2.05587936 
O 1.06725141 1.50071529 -1.27836851 
O -0.34840898 -0.17592362 -1.84920650 
Vibrational frequencies (in cm-1) 
-814.3  75.7 101.6 133.6 175.7 195.5 201.0 238.3 266.8 294.3 317.7 363.1 377.5 416.8 
435.6 451.7 493.6 518.8 561.5 572.7 611.0 636.9 697.0 736.2 744.9 776.8 796.0 851.1 
878.8 913.5 934.6 949.3 994.1 1000.1 1011.7 1014.2 1022.0 1050.4 1069.0 1080.0 1088.6 
1128.4 1137.6 1157.5 1175.6 1195.1 1203.1 1219.2 1240.0 1261.7 1277.9 1282.0 1284.6 
1291.7 1295.6 1298.9 1305.8 1313.5 1323.8 1325.9 1360.5 1377.4 1403.1 1408.3 1421.6 
1686.0 2656.9 2667.8 2673.2 2674.5 2677.8 2678.9 2687.0 2692.3 2713.6 2737.2 2740.4 
2776.8 2781.0 2783.4 3149.1  
 
 
name= TS543 
energy (in kcal/mol)= 100.133275 
ZPE (in kcal/mol)= 141.0 
G (in kcal/mol)= 117.096 
Geometry 
C -3.24688519 0.53868091 0.54538502 
C -1.95588699 0.02530919 -0.07354735 
C -0.97193356 1.18456390 -0.48565322 
C 0.49173911 1.03294886 -0.02713186 
C 0.70429120 -0.19330432 0.85987049 
C 0.08345872 -1.42910409 0.13547792 
C -1.26731472 -1.02742554 0.79870663 
C -0.44473712 -0.28204206 1.91349670 
C -0.42669791 1.72986935 3.03029459 
C -0.16228484 -1.11368603 3.13423095 
H -3.77180822 1.21998841 -0.13924203 
H -3.06310954 1.08408453 1.48107585 
H -3.93860276 -0.28335589 0.76874920 
H -1.37508692 2.18072819 -0.20351135 
H 0.81252925 1.95020723 0.50262568 
H 1.14316731 0.96374991 -0.92356399 
H 1.72414850 -0.29673866 1.23250116 
H 0.47596623 -2.39233402 0.46744444 
H 0.11039773 -1.41360392 -0.95578036 
H -1.92594709 -1.83470879 1.11902877 
H -1.04427571 0.75261053 2.13357437 
H 0.55455125 2.00002244 2.72941420 
H -0.53043584 1.38869141 4.03086565 
H 0.66840107 -0.71103944 3.72783383 
H 0.11370078 -2.14597862 2.87185730 
H -1.04026717 -1.18013119 3.79132865 
O -1.33672554 -0.16570571 -2.24777038 
O -1.04483232 1.18043818 -1.90941606 
O -2.34484099 -0.55311295 -1.32592804 
Vibrational frequencies (in cm-1) 
-557.4  57.7 110.5 127.3 145.4 170.4 174.2 195.0 246.5 248.9 291.8 303.9 326.1 390.5 
405.8 448.4 467.9 513.8 612.2 648.5 705.6 711.2 767.0 792.1 820.3 851.0 870.0 913.2 
914.6 939.1 960.3 980.7 998.7 1004.0 1037.6 1050.2 1053.6 1079.2 1085.9 1102.3 1131.7 
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1147.9 1157.9 1172.8 1176.9 1186.9 1196.4 1206.4 1242.7 1253.0 1258.8 1268.0 1277.0 
1280.8 1284.7 1289.0 1291.9 1292.5 1302.5 1316.6 1367.6 1372.2 1379.6 1394.3 1399.2 
1812.1 2654.6 2664.9 2667.0 2672.0 2673.6 2681.9 2689.3 2694.1 2696.5 2736.8 2746.9 
2750.4 2766.6 2777.3 2778.9  
 
 
name= TS544 
energy (in kcal/mol)= 101.828331 
ZPE (in kcal/mol)= 139.534 
G (in kcal/mol)= 114.779 
Geometry 
C -2.40431217 0.25114037 -0.29841427 
C -0.92154429 -0.03635231 -0.28167995 
C 0.00072907 1.13460559 -0.78612048 
C 1.15141891 1.31000149 0.22379310 
C 0.93399334 0.27961260 1.30568292 
C 2.42193712 -1.32430079 1.15517264 
C -0.34121339 -0.50708486 1.03596852 
C -0.26381663 0.41029118 2.24528179 
C -1.02659603 1.70320256 2.34294256 
C -0.15095025 -0.28221774 3.58445325 
H -2.68166462 1.07350157 0.36939425 
H -2.97637827 -0.63295718 0.01985347 
H -2.74829381 0.50481937 -1.31164381 
H -0.54656968 2.06192265 -1.01486564 
H 1.18125525 2.33471912 0.63438789 
H 2.12867407 1.16207662 -0.28251733 
H 1.93890971 -0.07524366 1.86430081 
H 1.78933403 -2.16115044 1.31665996 
H 2.70388775 -1.13817202 0.14829445 
H -0.42701333 -1.58260943 1.19870465 
H -2.05044555 1.53090776 2.70364322 
H -1.10003865 2.23580668 1.38781678 
H -0.54217542 2.38944789 3.05262330 
H -1.13953949 -0.57198598 3.96371430 
H 0.31262470 0.37375681 4.33320419 
H 0.46046717 -1.19404693 3.54038978 
O -0.30327411 -0.40091955 -2.40978353 
O 0.57769241 0.63943905 -1.99425653 
O -0.63677832 -1.08843059 -1.22222616 
Vibrational frequencies (in cm-1) 
-648.8  65.3  96.4 114.8 117.5 127.6 156.2 175.4 184.6 220.5 243.5 254.7 286.5 312.8 
365.1 375.5 416.4 446.3 482.0 600.4 639.4 648.5 711.1 728.7 748.8 794.5 815.9 876.0 
891.0 965.1 979.6 984.2 998.8 1011.1 1014.1 1017.5 1029.1 1058.1 1081.7 1089.5 1115.4 
1141.1 1149.4 1163.8 1172.4 1184.0 1208.8 1230.6 1245.1 1259.3 1277.7 1280.5 1281.9 
1287.5 1290.2 1293.7 1299.4 1304.0 1319.5 1331.8 1339.3 1391.3 1400.4 1403.9 1491.1 
1999.4 2657.7 2667.8 2669.6 2671.1 2673.6 2675.9 2677.1 2695.2 2696.2 2701.0 2741.6 
2750.6 2778.8 2780.8 2781.6  
 
 
name= TS545 
energy (in kcal/mol)= 104.008623 
ZPE (in kcal/mol)= 137.946 
G (in kcal/mol)= 108.833 
Geometry 
C -3.01930265 -1.57556123 -0.04057713 
C -1.62480180 -1.08678411 0.23421661 
C -1.45834463 0.29774727 0.15720037 
C 0.00555049 1.99994394 -0.13523819 
C 1.22840704 -0.70125201 1.61423107 
C 0.69789244 -1.81354436 0.82146123 
C -0.63280624 -2.02950854 0.43465582 
C 0.50554520 0.28472173 2.29365838 
C 1.16112808 1.56787822 2.65755308 
C -0.79272343 0.03429041 2.97090083 
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H -3.21030636 -2.55654250 0.41262098 
H -3.18591424 -1.67629953 -1.12348523 
H -3.78292581 -0.88900487 0.34675514 
H -2.26280689 0.98514645 -0.02321045 
H 1.02102962 2.29996883 -0.02969810 
H -0.73977527 2.67075006 -0.47382135 
H 2.27653064 -0.45146046 1.37904917 
H 1.12214586 -1.84608564 2.29749351 
H 1.44209089 -2.49825519 0.40636548 
H -0.89701246 -3.07357890 0.23011552 
H 0.62495848 2.41873357 2.19148509 
H 2.20614614 1.63342167 2.33181197 
H 1.14353813 1.74836739 3.74162650 
H -1.51630741 0.84041546 2.77262790 
H -0.66487186 -0.01767761 4.06237317 
H -1.27526391 -0.90275844 2.65905685 
O 0.67125862 -1.36295274 -2.56451587 
O -0.19215764 0.75453244 0.20556556 
O 0.28827242 -2.23391063 -1.94427069 
Vibrational frequencies (in cm-1) 
-1746.1  22.4  33.6  52.6  63.4  66.6  76.2 103.1 123.3 134.2 156.9 164.3 184.9 216.3 
236.3 270.6 280.8 322.3 343.0 397.8 420.9 440.5 505.5 529.0 546.3 602.3 724.3 752.2 
856.0 897.1 911.2 920.0 981.7 990.1 1008.5 1015.1 1032.1 1049.8 1067.1 1068.9 1096.3 
1107.4 1172.8 1254.8 1276.0 1279.9 1281.9 1286.4 1290.5 1295.7 1296.7 1306.2 1321.3 
1361.9 1368.0 1384.7 1393.8 1403.6 1422.9 1465.3 1478.0 1585.8 1598.0 1616.5 1684.3 
2151.4 2631.7 2663.5 2664.8 2670.8 2675.3 2676.0 2722.1 2729.9 2737.1 2745.3 2747.9 
2762.6 2767.7 2773.6 2779.2  
 
 
name= TS546 
energy (in kcal/mol)= 101.137309 
ZPE (in kcal/mol)= 141.096 
G (in kcal/mol)= 117.26 
Geometry 
C -2.41510151 1.58955347 0.21605850 
C -1.01735676 1.05700706 -0.05074211 
C 0.11350771 2.07933569 0.34754415 
C 1.28860116 1.51243315 1.16942227 
C 1.09224264 0.04244636 1.53486105 
C 0.69760609 -0.74447580 0.24738989 
C -0.77666174 -0.33081118 0.55129025 
C -0.37519418 -0.17386748 2.05413390 
C -1.82064625 0.95390545 3.45858638 
C -0.55213266 -1.40686958 2.89723280 
H -2.60952431 2.50084258 -0.36743321 
H -2.56080122 1.84015343 1.27768614 
H -3.18554093 0.86121806 -0.06380203 
H -0.30952688 2.98639980 0.82907389 
H 1.43215481 2.11624926 2.08538622 
H 2.22460535 1.63160370 0.58437359 
H 1.89400849 -0.37077634 2.14776888 
H 0.87915507 -1.81979703 0.29941511 
H 1.12011704 -0.37976138 -0.69056830 
H -1.55567397 -1.05444852 0.31076914 
H -2.69932270 0.45626292 3.13190654 
H -0.74466914 0.89862723 2.50738118 
H -1.44419797 0.67426826 4.41101791 
H -0.12217278 -1.28360099 3.90002710 
H -0.05119647 -2.27961676 2.44995272 
H -1.60724893 -1.68662749 3.01367257 
O 0.37547448 1.46598683 -1.80027076 
O 0.58091298 2.55342286 -0.91266074 
O -0.92136467 0.98616302 -1.48140151 
Vibrational frequencies (in cm-1) 
729 
 
-575.1  59.0  65.8 133.0 181.0 186.9 206.3 224.7 253.4 255.3 311.4 321.7 332.0 391.0 
406.1 453.4 471.4 513.8 617.9 649.2 704.7 710.8 745.1 804.5 817.0 852.0 872.3 913.2 
921.1 935.6 955.3 980.5 993.6 1004.7 1032.8 1042.5 1052.8 1072.7 1080.1 1097.9 1131.5 
1144.5 1159.2 1171.7 1178.3 1185.5 1197.0 1207.3 1237.7 1250.2 1258.2 1267.6 1277.2 
1281.8 1285.0 1291.0 1291.2 1296.1 1300.0 1314.0 1370.6 1376.9 1394.5 1399.7 1411.8 
1750.0 2654.9 2656.9 2663.5 2673.1 2673.5 2682.9 2688.7 2697.2 2698.9 2738.7 2746.8 
2750.6 2766.6 2776.4 2778.0  
 
 
name= TS547 
energy (in kcal/mol)= 101.559957 
ZPE (in kcal/mol)= 140.681 
G (in kcal/mol)= 116.964 
Geometry 
C -1.52255467 -0.54721923 -2.22736820 
C -0.47661327 -0.39230009 -1.15625904 
C 0.35805219 0.90235882 -1.28484001 
C 0.97440074 1.42270946 0.01533509 
C 1.24101037 0.27844587 1.00588494 
C 2.20517332 -0.66850568 0.41142778 
C -0.67705553 -1.03255306 0.11121694 
C -0.10106051 -0.43973386 1.35853792 
C -1.11029545 0.55291981 1.96794372 
C 0.18363052 -1.53606767 2.39853809 
H -1.14854897 -0.25435166 -3.21739753 
H -2.40710676 0.06044209 -1.99962455 
H -1.85990132 -1.59073468 -2.31231715 
H -0.19189657 1.70137230 -1.82781113 
H 0.31555814 2.17974017 0.48155652 
H 1.91882856 1.95704606 -0.21981594 
H 1.66483316 0.70060596 1.95225280 
H 0.61112140 -1.89952417 -0.36554608 
H 3.19861216 -0.29051795 0.24425820 
H -1.49814535 -1.71624391 0.24003895 
H -1.41837762 1.31051279 1.24060409 
H -0.69541480 1.06166255 2.84494290 
H -2.02176110 0.02983710 2.28024407 
H 0.90529331 -2.26969407 2.01370805 
H 0.59647919 -1.11689482 3.31901702 
H -0.72941283 -2.07588572 2.66423816 
O 1.87597316 -0.72418490 -1.77674905 
O 1.41982295 0.56223788 -2.17758068 
O 0.65899489 -1.43552955 -1.52627068 
Vibrational frequencies (in cm-1) 
-1357.8  46.0 124.6 148.8 164.6 181.4 209.1 234.9 248.7 254.9 284.1 301.0 337.6 355.0 
417.4 438.7 452.4 504.4 530.0 544.9 578.2 592.2 644.7 694.5 739.1 821.0 894.7 898.9 
915.8 942.4 956.8 968.1 979.6 985.3 997.4 1027.0 1034.8 1058.5 1061.8 1081.1 1104.5 
1122.1 1149.4 1165.9 1180.1 1195.5 1219.3 1235.2 1256.0 1271.7 1277.7 1284.9 1297.7 
1298.5 1302.8 1310.0 1312.2 1328.3 1343.8 1350.1 1368.5 1389.0 1399.5 1410.3 1533.5 
2029.8 2656.0 2670.5 2670.9 2672.6 2675.8 2677.7 2678.8 2685.4 2687.1 2691.2 2736.0 
2776.9 2777.7 2781.8 2783.0  
 
 
name= TS548 
energy (in kcal/mol)= 101.250219 
ZPE (in kcal/mol)= 141.092 
G (in kcal/mol)= 117.872 
Geometry 
C -1.92478570 -0.41411877 -1.27241300 
C -0.42646688 -0.34523483 -1.03197501 
C 0.16476809 1.11868040 -0.93874953 
C 1.09636448 1.43489959 0.24809867 
C 1.34312122 0.21684481 1.17041214 
C 1.57461795 -0.96866043 0.30034087 
C 0.07356967 -1.14624693 0.16164517 
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C -0.06051977 -0.42313752 1.57092728 
C -1.25096038 0.47347825 1.81725951 
C 0.08321641 -1.41415962 2.71770132 
H -2.21769338 0.23606714 -2.11121803 
H -2.50166684 -0.10631578 -0.39440573 
H -2.24224071 -1.42815680 -1.54593079 
H -0.63301808 1.88246916 -1.03907828 
H 0.70618958 2.28614154 0.82639208 
H 2.08007938 1.75206516 -0.15676251 
H 2.03105293 0.42713536 1.98745773 
H 0.54754695 -2.43629078 0.22267779 
H 2.35169288 -1.15725116 -0.36120435 
H -0.42092826 -2.31960261 0.14951176 
H -1.42327841 1.20256217 1.01943259 
H -1.09758968 1.05859738 2.73628275 
H -2.17471240 -0.10163969 1.94960148 
H 0.18488761 -0.88366813 3.67385916 
H 0.99839376 -2.01781556 2.61226744 
H -0.77685433 -2.08176876 2.80435506 
O 1.31243606 -0.07839666 -2.45804932 
O 0.87813629 1.23259110 -2.17497107 
O 0.15530042 -0.88049200 -2.22368688 
Vibrational frequencies (in cm-1) 
-1745.4  88.3 107.7 153.9 160.6 198.7 212.6 219.3 260.7 283.2 317.1 347.6 367.0 410.6 
421.3 463.0 483.3 505.8 544.4 599.1 648.7 680.7 701.3 724.0 757.7 803.4 844.1 859.7 
899.5 941.1 959.1 973.8 978.2 994.9 1003.0 1012.9 1014.3 1019.0 1057.3 1080.5 1084.6 
1117.8 1144.8 1172.2 1179.9 1198.7 1215.1 1232.4 1237.8 1247.7 1269.7 1273.3 1279.5 
1282.9 1286.3 1293.0 1296.0 1299.0 1304.5 1319.2 1335.1 1381.6 1397.1 1398.7 1412.1 
1844.6 2662.2 2664.3 2667.0 2671.3 2676.1 2677.9 2682.5 2685.4 2741.1 2755.3 2778.0 
2780.1 2783.0 2844.7 3025.5  
 
 
name= TS549 
energy (in kcal/mol)= 106.342899 
ZPE (in kcal/mol)= 136.104 
G (in kcal/mol)= 104.69 
Geometry 
C -1.86069448 -0.57192434 -1.72220157 
C -0.59263927 -0.07245179 -1.13046727 
C 0.22948783 0.74107460 -2.06581241 
C 0.52628716 2.38533181 0.81348233 
C 1.28987477 -0.00837495 2.16342420 
C 1.08765434 0.14468902 0.68347302 
C -0.20469269 -0.32296370 0.12522875 
C 0.13018140 0.01205205 3.14893202 
C 0.30046172 0.71072402 4.47017135 
C 0.87622952 -1.27695070 2.88206760 
H -1.65945135 -1.19935186 -2.60779206 
H -2.51171259 0.25226894 -2.04957303 
H -2.44407545 -1.18607143 -1.02231797 
H 0.19555424 1.83419527 -1.93936918 
H 0.82142146 2.59966091 1.81336677 
H -0.51856545 2.24197629 0.67477525 
H 2.22998988 0.46016542 2.49116844 
H 1.92769753 -0.37388499 0.14907116 
H 1.39339010 1.24781855 0.27705073 
H -0.82590332 -0.92229874 0.79205818 
H -0.38927033 0.30320959 5.22267064 
H 0.09472338 1.78553093 4.38172554 
H 1.31522030 0.60617514 4.87446723 
H 1.52511358 -1.69423708 3.64666770 
H 0.39430171 -2.07953217 2.33195732 
H -0.88637739 0.11091674 2.75127997 
O 3.14691788 -1.12176189 -2.39083515 
O 0.90226479 0.23254530 -2.92861252 
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O 2.39448838 -1.82081986 -1.90974998 
Vibrational frequencies (in cm-1) 
-667.9  23.8  26.0  34.2  45.7  56.2  61.1  66.3  92.9  98.7 111.0 124.4 132.1 143.8 
198.3 206.0 255.8 258.7 288.1 316.4 374.5 429.0 473.4 559.1 658.5 704.4 721.8 826.3 
854.2 898.7 922.9 944.7 953.9 972.6 1010.7 1024.8 1036.8 1048.5 1074.4 1083.2 1095.6 
1121.4 1142.3 1184.6 1206.2 1220.7 1230.8 1254.5 1262.2 1273.1 1276.7 1281.6 1289.1 
1292.3 1317.4 1331.6 1373.7 1378.9 1383.5 1394.1 1409.0 1496.5 1597.7 1834.4 1865.1 
1920.7 2641.9 2658.7 2662.3 2671.6 2673.4 2675.7 2686.9 2693.8 2711.6 2738.5 2743.8 
2756.7 2776.0 2781.5 2788.1  
 
 
name= TS550 
energy (in kcal/mol)= 102.290856 
ZPE (in kcal/mol)= 140.351 
G (in kcal/mol)= 115.041 
Geometry 
C -1.74052432 -2.53780262 -1.64893373 
C -0.72576288 -1.42566569 -1.47866182 
C -1.32715693 0.03072068 -1.52338178 
C -0.85278921 0.78834264 -0.27442367 
C -0.02953457 -0.18814874 0.55651648 
C 1.28416432 -0.62611321 -0.05370526 
C 0.06996694 -1.51820108 -0.19451295 
C -0.23850058 -0.09101830 2.04038022 
C -0.92226324 1.80436125 3.13638576 
C 0.64515144 -1.00066562 2.88242093 
H -2.43942762 -2.57759968 -0.80523594 
H -1.24692474 -3.51751110 -1.71966553 
H -2.32487476 -2.41000819 -2.57128501 
H -2.42115686 0.06106040 -1.66625884 
H -1.70710893 1.19297176 0.29332947 
H -0.24527723 1.66968990 -0.56434475 
H 0.11910308 1.04686660 2.29584371 
H 2.10432055 -0.94449347 0.58263395 
H 1.67717527 -0.10311809 -0.92422141 
H 0.04957647 -2.47816566 0.31160024 
H -1.30390266 -0.30279093 2.26589332 
H -1.83962499 1.93425873 2.61485565 
H -0.99445682 1.36624976 4.10229689 
H 0.40547217 -0.91536280 3.94940916 
H 1.70913772 -0.75334019 2.77261118 
H 0.52163781 -2.05442572 2.60210589 
O 0.42321370 -0.12343467 -2.92531353 
O -0.79608023 0.58341437 -2.71761206 
O 0.10502729 -1.47566362 -2.64244068 
Vibrational frequencies (in cm-1) 
-512.2  30.0  70.6  82.1  93.7 149.6 165.1 178.9 219.1 231.1 261.9 286.5 314.8 347.5 
372.5 435.2 484.2 500.6 551.1 563.9 641.4 706.0 715.1 766.0 812.5 838.5 849.9 879.2 
914.1 948.3 957.9 975.0 979.2 1001.7 1004.2 1023.9 1042.4 1069.3 1114.8 1127.0 1134.3 
1142.7 1151.9 1158.4 1168.5 1169.7 1188.5 1216.4 1239.4 1258.3 1282.1 1283.6 1284.3 
1292.5 1294.8 1297.2 1307.3 1314.9 1320.5 1333.6 1334.9 1381.7 1393.9 1400.0 1496.6 
1936.7 2661.9 2667.3 2669.8 2674.1 2677.3 2686.0 2691.8 2697.3 2699.8 2707.2 2746.2 
2768.7 2779.2 2780.3 2782.9  
 
 
name= TS551 
energy (in kcal/mol)= 103.075121 
ZPE (in kcal/mol)= 139.883 
G (in kcal/mol)= 115.983 
Geometry 
C -2.03364740 -0.32472375 -1.08403147 
C -0.53737962 -0.33823256 -0.78841892 
C 0.06918891 1.11599322 -0.75709162 
C 1.30168110 1.23065249 0.04542538 
C 1.20435637 -0.20194809 1.64446706 
732 
 
C 1.31610821 -1.23397108 0.69680712 
C -0.19011291 -1.19695878 0.42614699 
C -0.31263254 -0.38095821 1.81034089 
C -1.18761740 0.83912869 1.96532194 
C -0.59673324 -1.36345985 2.94741393 
H -2.25507369 0.31239415 -1.95155301 
H -2.62025153 0.03383772 -0.23366971 
H -2.38980839 -1.33289216 -1.33452469 
H -0.69007114 1.89263529 -0.54408684 
H 1.55274466 2.12342206 0.55846258 
H 2.26880138 0.86683119 -0.54119461 
H 1.88243213 0.30162982 2.29228184 
H 1.99170295 -2.00861815 0.48534720 
H 1.97960942 -0.07120953 -0.23706278 
H -0.70663964 -2.16043713 0.41311775 
H -0.74315186 1.73850164 1.52304850 
H -1.35854828 1.08006503 3.02359207 
H -2.17428728 0.68836905 1.51020105 
H -0.38721943 -0.91887499 3.92600857 
H 0.00885791 -2.27551631 2.86459371 
H -1.64899125 -1.67143778 2.93738298 
O 0.90127031 0.06002227 -2.54623213 
O 0.36282049 1.29699580 -2.15611956 
O 0.07538650 -0.94531262 -1.93271220 
Vibrational frequencies (in cm-1) 
-2120.6  53.4 113.1 130.2 140.4 165.8 183.1 189.1 254.7 268.9 286.1 312.6 340.1 373.0 
410.7 437.6 485.4 501.7 540.4 588.7 604.0 674.1 713.9 716.3 779.5 820.2 858.9 885.9 
889.2 915.2 964.5 974.2 982.3 990.6 1000.0 1011.8 1012.7 1022.7 1060.8 1070.0 1088.8 
1100.1 1109.3 1147.1 1156.8 1193.2 1198.0 1201.8 1225.2 1243.4 1247.3 1269.5 1280.3 
1287.7 1291.7 1294.2 1298.5 1302.8 1307.2 1314.4 1331.8 1392.5 1401.0 1414.4 1521.8 
1728.9 2610.1 2666.0 2667.5 2671.3 2673.1 2676.3 2679.4 2702.0 2742.3 2761.0 2775.4 
2777.5 2780.3 2780.9 2816.9  
 
 
name= TS552 
energy (in kcal/mol)= 103.501358 
ZPE (in kcal/mol)= 140.114 
G (in kcal/mol)= 115.47 
Geometry 
C -1.78324698 -0.94749015 -1.97741081 
C -0.57817383 -0.58331342 -1.11041764 
C -0.69489641 0.88395797 -0.57483642 
C -0.65392894 1.05524559 0.94243864 
C 0.55229343 0.44875178 1.55202871 
C 1.09707485 -1.67918221 0.47422059 
C -0.30669882 -1.67573886 -0.06931680 
C 0.53698769 0.00917881 2.90280936 
C -0.24007043 0.80757526 3.90439192 
C 1.09028123 -1.17953984 3.18001774 
H -1.96634344 -0.19353726 -2.75435882 
H -2.69262736 -1.05297312 -1.37749215 
H -1.61812956 -1.89817730 -2.50293023 
H -1.59771998 1.39072682 -0.98776867 
H -1.58463637 0.63618691 1.38620959 
H -0.68138342 2.14539995 1.18686859 
H 1.49810993 0.59412892 1.02654242 
H 1.52532705 -2.68478458 0.52397408 
H 1.80857295 -1.04900610 -0.03591191 
H -0.51109229 -2.66305045 -0.54040714 
H -1.31966174 0.62648845 3.81109347 
H -0.06477798 1.88563868 3.80026104 
H 0.04396831 0.53560621 4.93130785 
H 1.25557205 -1.68848334 1.78835650 
H -1.04413166 -1.60199819 0.75510945 
H 1.36253207 -1.67006884 4.06588750 
733 
 
O 1.31489614 0.56515414 -1.56072589 
O 0.38628075 1.58257464 -1.18084521 
O 0.51021142 -0.48315630 -2.04671623 
Vibrational frequencies (in cm-1) 
-1655.4  44.7  86.8  98.2 114.4 159.9 166.7 191.9 224.4 250.8 271.8 287.6 310.2 363.5 
403.8 422.9 454.1 516.2 549.1 566.1 592.4 664.3 696.5 719.2 790.9 822.9 829.2 870.8 
896.7 923.2 944.4 972.7 988.2 995.8 1008.2 1047.8 1052.7 1070.3 1080.5 1090.4 1126.1 
1147.5 1154.6 1169.9 1186.4 1200.0 1226.6 1244.1 1252.2 1269.9 1275.3 1284.3 1285.9 
1290.6 1292.9 1295.2 1301.2 1322.1 1354.3 1369.0 1378.2 1390.8 1402.7 1438.8 1535.3 
1683.3 2642.1 2650.5 2667.7 2671.3 2673.5 2673.8 2675.6 2679.6 2693.5 2729.3 2732.3 
2760.1 2776.9 2780.7 2786.3  
 
 
name= TS553 
energy (in kcal/mol)= 106.169727 
ZPE (in kcal/mol)= 138.323 
G (in kcal/mol)= 110.509 
Geometry 
C -1.96276774 0.07432286 -0.92299838 
C -0.45547040 -0.15544352 -0.99156098 
C 0.37052287 1.05492449 -0.44152004 
C 1.53322296 0.67188934 0.49027766 
C 1.16215277 0.42521461 1.82693923 
C 0.38928693 -2.49733555 -1.04862641 
C -0.09468973 -1.46446138 -0.36290857 
C 0.51232850 0.38083841 2.94316339 
C -1.42460324 0.59072160 2.80275505 
C 0.74069397 -0.46045276 4.14869123 
H -2.24514514 1.01355785 -1.41707418 
H -2.32143331 0.10489730 0.11111032 
H -2.50406410 -0.73223211 -1.43746812 
H -0.27093531 1.83868417 0.00483600 
H 2.31013567 1.48199939 0.45226538 
H 2.08267463 -0.21138473 0.06580687 
H -0.09442365 1.41837041 3.20049248 
H 0.63818678 -3.44608137 -0.59821056 
H 0.57573502 -2.47255803 -2.11443731 
H -0.27240583 -1.50690017 0.71282496 
H -1.66397953 1.19567415 1.94938452 
H -1.89478050 0.90230384 3.71599369 
H -1.56983894 -0.45967867 2.61675885 
H 0.19292093 -0.12025206 5.03396954 
H 1.81255501 -0.46947771 4.40600118 
H 0.45201625 -1.50593984 3.96408053 
O 1.06118855 0.56784844 -2.51549665 
O 0.89963540 1.65847364 -1.62120564 
O -0.15186506 -0.15465392 -2.39872655 
Vibrational frequencies (in cm-1) 
-1553.6  31.4  42.8  53.6  62.6  73.4  75.1  99.7 153.8 177.9 206.2 225.1 246.5 275.2 
298.6 319.0 327.5 409.6 430.9 462.9 481.1 541.5 559.0 603.6 681.1 722.9 764.1 825.6 
862.2 902.6 924.0 954.6 969.4 982.6 989.3 1008.1 1012.2 1061.8 1063.8 1069.2 1094.8 
1115.1 1116.4 1126.6 1180.7 1194.7 1224.4 1251.1 1259.9 1260.6 1278.3 1280.2 1285.5 
1285.9 1287.7 1299.9 1301.6 1303.4 1335.7 1373.8 1386.1 1394.2 1395.6 1853.2 1994.2 
2235.9 2622.2 2668.2 2670.1 2675.5 2678.4 2692.1 2694.0 2703.4 2709.5 2718.1 2748.9 
2771.0 2778.4 2780.5 2781.9  
 
 
name= TS554 
energy (in kcal/mol)= 104.809353 
ZPE (in kcal/mol)= 139.876 
G (in kcal/mol)= 115.598 
Geometry 
C -2.19990962 -0.23239808 -0.90640210 
C -0.68221082 -0.32590058 -0.75533094 
C -0.05258586 1.09855917 -0.62190984 
734 
 
C 1.12429587 1.25172921 0.34351989 
C 1.03371849 0.44077299 1.57367444 
C 1.09590925 -1.82773749 0.44735944 
C -0.31208103 -1.33926942 0.29629316 
C 0.49992316 -0.91458879 1.53534477 
C -0.63542290 1.32252591 2.88592208 
C 0.10702210 -1.39081908 2.84081396 
H -2.67946031 0.05212772 0.03736490 
H -2.62676130 -1.19464519 -1.22147347 
H -2.48194948 0.49952961 -1.67520985 
H -0.82493230 1.87623687 -0.44167448 
H 1.25459199 2.32964644 0.59125583 
H 2.06787981 0.98588294 -0.20177823 
H 1.71427535 0.69473270 2.38372676 
H 1.28151429 -2.86858895 0.71037888 
H 1.87700413 -1.45009601 -0.20814858 
H -1.11666416 -2.06832816 0.47827560 
H -1.43184075 1.29466291 3.62821966 
H -1.05535376 1.53106392 1.91870901 
H 0.12381830 2.01892820 3.18775484 
H 0.82243568 -1.45570480 3.62958879 
H -0.71776972 -2.05583822 2.94972400 
H -0.43866593 0.10715064 3.16235603 
O 0.84209236 0.08880032 -2.40108825 
O 0.40759273 1.35987082 -1.94826210 
O -0.20830557 -0.79357865 -2.03308890 
Vibrational frequencies (in cm-1) 
-1249.4  35.7  82.5 106.0 148.5 177.7 193.1 242.9 251.5 264.6 305.8 328.2 338.6 371.9 
398.2 434.6 460.0 461.1 539.3 586.9 614.1 633.1 667.4 715.2 769.9 811.7 816.2 822.5 
865.4 871.3 902.9 960.0 971.7 982.7 993.7 1006.8 1015.7 1049.1 1058.2 1096.3 1138.8 
1146.2 1159.4 1169.3 1178.8 1186.8 1226.6 1250.7 1254.2 1272.3 1274.7 1285.2 1288.1 
1297.6 1303.1 1310.7 1315.1 1342.1 1367.6 1369.4 1373.4 1377.7 1399.9 1423.6 1451.2 
1536.4 2627.1 2664.3 2668.0 2676.0 2685.1 2702.6 2708.7 2720.8 2722.0 2739.9 2746.4 
2773.1 2778.1 2779.3 2803.2  
 
 
name= TS555 
energy (in kcal/mol)= 103.749702 
ZPE (in kcal/mol)= 140.991 
G (in kcal/mol)= 116.899 
Geometry 
C -2.23028334 0.14530877 -0.93816633 
C -0.71766203 0.00728802 -0.84474419 
C 0.03787498 1.37260342 -0.65511071 
C 1.13999212 1.38883008 0.42164321 
C 1.24910438 0.06878357 1.18828493 
C 1.28885698 -1.10233106 0.15857493 
C -0.27161025 -1.04192262 0.17290694 
C -0.16791615 -0.42758341 1.61872886 
C -1.17557015 0.54686461 2.15599105 
C 0.61687771 -1.47561001 3.56647157 
H -2.51673072 0.93716003 -1.64384862 
H -2.68795650 0.36603507 0.03104663 
H -2.68394861 -0.78478372 -1.31034798 
H -0.66629402 2.21995845 -0.52438662 
H 0.96551551 2.22088107 1.12833813 
H 2.11202233 1.61187542 -0.06857219 
H 2.03145750 0.09134973 1.94852682 
H 1.70151543 -2.03583380 0.54913576 
H 1.77729459 -0.89456212 -0.79450238 
H -0.80663124 -1.98873526 0.07874850 
H -1.37431776 1.38581314 1.47888980 
H -0.83796852 0.98772940 3.10465532 
H -2.13870019 0.05526940 2.35726919 
H 0.38462496 -0.66681541 4.21486054 
735 
 
H 1.64378747 -1.58854864 3.31519918 
H -0.20453142 -1.42186354 2.32080676 
O 0.84547873 0.32113473 -2.47103066 
O 0.60562661 1.61371221 -1.94076535 
O -0.32884914 -0.41314235 -2.16396745 
Vibrational frequencies (in cm-1) 
-495.9  58.9  88.7 109.9 139.4 148.8 174.7 215.2 240.0 260.2 279.4 310.4 337.7 388.3 
432.3 465.4 490.7 512.2 580.0 650.6 697.6 707.2 755.6 772.7 833.5 850.7 871.1 902.4 
917.2 937.5 955.5 975.6 997.2 1006.4 1042.6 1047.9 1064.4 1077.3 1092.7 1100.7 1128.6 
1151.9 1162.0 1170.5 1180.4 1187.7 1199.6 1214.0 1225.4 1255.5 1266.9 1279.1 1279.5 
1282.6 1287.1 1290.4 1296.8 1299.4 1312.5 1318.4 1322.6 1374.8 1378.2 1396.8 1405.9 
1823.4 2656.7 2668.6 2669.1 2671.1 2676.5 2685.9 2687.5 2687.9 2692.8 2737.4 2741.3 
2745.1 2765.7 2779.0 2781.2  
 
 
name= TS556 
energy (in kcal/mol)= 103.958003 
ZPE (in kcal/mol)= 140.804 
G (in kcal/mol)= 116.636 
Geometry 
C -2.85829293 -1.27020556 -1.51149493 
C -0.80750340 -0.33137461 -0.89331426 
C -0.34953513 1.14445954 -0.65821484 
C 0.71001445 1.34704617 0.44155646 
C 1.15670542 0.02869213 1.07313737 
C 1.46077324 -0.97288971 -0.08420197 
C -0.05562776 -1.33806987 -0.04597312 
C -0.08210813 -0.86983571 1.46302826 
C -1.33810635 -0.20732218 1.98949675 
C 0.30858177 -2.00205808 2.40787512 
H -2.53471871 -2.28343125 -1.47371378 
H -2.96433952 -0.85738384 -2.48873006 
H -2.01174842 -0.37981192 -0.65134560 
H -1.21302001 1.82946463 -0.51422224 
H 0.32513794 2.03021173 1.22068192 
H 1.58910146 1.86246890 -0.00029014 
H 1.91972923 0.15153218 1.84167221 
H 1.83198952 -0.53866087 -1.01370748 
H 2.12712922 -1.79389364 0.18680136 
H -0.32291896 -2.37597748 -0.24403335 
H -1.61943319 0.70537597 1.45830462 
H -1.22147873 0.07328600 3.04443231 
H -2.19605729 -0.89206840 1.92627540 
H 0.53247145 -1.62023432 3.41065607 
H 1.19454299 -2.54867597 2.06610045 
H -0.50408797 -2.73208069 2.50501773 
O 0.46779400 0.34225077 -2.61970061 
O 0.16556292 1.54469612 -1.93186252 
O -0.60995307 -0.53025357 -2.27856154 
Vibrational frequencies (in cm-1) 
-598.6  47.4  77.0 111.5 150.1 171.4 181.1 200.6 238.0 252.1 272.2 334.1 369.6 402.0 
427.4 456.2 466.1 525.0 582.7 650.0 679.4 703.1 717.7 761.3 813.8 861.1 886.2 895.7 
921.1 939.1 980.5 986.1 992.9 1005.2 1015.0 1017.8 1043.3 1077.0 1086.3 1095.6 1103.6 
1118.7 1154.1 1168.4 1189.4 1190.3 1200.5 1213.9 1227.0 1251.7 1259.3 1266.8 1285.6 
1286.2 1292.6 1295.3 1297.9 1301.9 1305.0 1316.5 1320.4 1372.1 1381.8 1406.3 1418.2 
1800.7 2657.6 2672.4 2673.7 2676.8 2679.3 2680.0 2684.6 2689.3 2692.2 2739.1 2747.7 
2751.2 2767.2 2781.7 2784.3  
 
 
name= TS557 
energy (in kcal/mol)= 103.594963 
ZPE (in kcal/mol)= 141.336 
G (in kcal/mol)= 117.869 
Geometry 
C -2.24989668 -0.26810311 -0.75600474 
736 
 
C -0.74829208 -0.20564049 -0.48882472 
C -0.26269710 1.25487005 -0.21791569 
C 0.76949529 1.41004667 0.90448444 
C 0.85182933 0.27417188 1.83803376 
C 1.18729427 -1.57025496 0.49556008 
C -0.31041598 -1.22597658 0.55573043 
C -0.29131139 -0.67143054 2.02622142 
C -1.55431259 -0.04754924 2.58595484 
C 0.23378982 -1.81092689 2.83151470 
H -2.55746862 0.48490449 -1.49372757 
H -2.83218719 -0.11709034 0.15863079 
H -2.53297697 -1.24553271 -1.17158179 
H -1.10876898 1.96184348 -0.09988251 
H 0.56909819 2.34838537 1.47360749 
H 1.77126696 1.58920321 0.43690255 
H 1.67622771 0.26068379 2.53788472 
H 1.41748702 -2.58186101 0.17196515 
H 1.83186346 -0.87895551 -0.02124116 
H -0.93921148 -2.13522542 0.48242285 
H -2.37800825 -0.77408516 2.57314336 
H -1.86977881 0.83608286 2.02234268 
H -1.41157245 0.25310915 3.63262896 
H 0.74570015 -1.62166700 3.74600205 
H 1.40276021 -1.94390347 1.76370428 
H -0.28117561 -2.74382188 2.80658476 
O 0.88230071 0.41844272 -1.94852935 
O 0.33458711 1.63361616 -1.45684981 
O -0.15158201 -0.53173382 -1.75847098 
Vibrational frequencies (in cm-1) 
-1724.1  58.3 123.5 144.7 154.2 173.4 221.7 235.6 241.2 284.7 299.7 330.9 374.3 415.1 
418.0 464.2 474.9 519.7 560.2 589.4 634.9 665.1 673.6 709.9 789.0 828.5 865.7 895.1 
913.8 959.8 971.1 977.7 1000.0 1006.4 1008.0 1024.2 1054.1 1065.5 1095.6 1105.1 1127.1 
1158.8 1163.3 1174.4 1190.3 1208.6 1220.4 1243.7 1251.9 1257.8 1265.2 1273.6 1283.5 
1285.3 1292.8 1295.9 1300.1 1338.9 1344.0 1357.2 1371.4 1378.2 1390.4 1401.8 1412.5 
1852.2 2628.5 2668.9 2674.1 2676.4 2677.2 2678.4 2689.4 2715.5 2718.3 2724.5 2740.9 
2755.2 2779.3 2780.2 2793.1  
 
 
name= TS558 
energy (in kcal/mol)= 105.069216 
ZPE (in kcal/mol)= 140.705 
G (in kcal/mol)= 116.356 
Geometry 
C -1.44022079 -1.02675412 -2.61971904 
C -1.18912595 -0.17461282 -0.46443818 
C -2.14918689 0.09463556 0.74706467 
C -1.66834770 -0.39802384 2.12193061 
C -0.22375694 -0.89676799 2.06714438 
C 0.60489608 0.12353272 1.22549212 
C 0.17002373 -0.69156395 -0.03265255 
C -0.02737806 -1.94769914 0.90398526 
C -1.15296482 -2.90858867 0.58384944 
C 1.26815507 -2.73649179 1.06158771 
H -1.73204615 -0.13018480 -3.11446439 
H -1.79537234 -0.96462427 -1.18548559 
H -0.42928305 -1.32351108 -2.76344246 
H -3.18037092 -0.23922053 0.52009935 
H -2.33623615 -1.19287998 2.50176570 
H -1.74573790 0.43413172 2.85477790 
H 0.17459917 -1.18171323 3.04094016 
H 1.67793609 0.11302973 1.42210755 
H 0.26898033 1.16385531 1.25578229 
H 0.89586316 -0.78591900 -0.83962562 
H -1.18928346 -3.72989386 1.31090839 
H -1.01235265 -3.35718124 -0.41060710 
737 
 
H -2.14556813 -2.44999721 0.58380992 
H 1.49444306 -3.30860544 0.15363479 
H 1.19847894 -3.44849212 1.89219538 
H 2.13133332 -2.09144979 1.26101687 
O -2.03366369 1.93100050 -0.52170586 
O -2.13801647 1.52846310 0.81988830 
O -1.01634336 1.08529050 -1.08628189 
Vibrational frequencies (in cm-1) 
-614.4  39.1  80.2 112.5 146.8 153.7 177.4 200.8 225.1 246.8 288.8 302.8 348.8 395.4 
428.5 462.1 464.4 517.5 593.3 661.6 678.6 706.6 721.6 764.5 813.0 862.3 875.3 895.4 
918.0 936.3 982.7 989.0 1004.9 1008.5 1012.6 1016.6 1059.0 1077.4 1085.1 1093.9 1101.2 
1126.5 1158.5 1172.0 1186.3 1194.4 1207.2 1212.5 1222.4 1246.0 1258.1 1267.1 1285.1 
1287.0 1290.4 1296.2 1297.6 1302.9 1309.9 1315.8 1323.4 1370.8 1381.5 1405.8 1417.0 
1769.5 2656.1 2670.7 2674.0 2676.7 2679.4 2681.9 2686.2 2688.4 2693.7 2737.3 2747.6 
2751.0 2764.0 2781.5 2783.7  
 
 
name= TS559 
energy (in kcal/mol)= 105.071844 
ZPE (in kcal/mol)= 140.898 
G (in kcal/mol)= 116.887 
Geometry 
C -2.15316414 -0.59793236 -0.90102415 
C -0.67018679 -0.30652995 -0.74733261 
C -0.27563159 1.21155163 -0.69744520 
C 0.78885499 1.40587513 0.39201432 
C 0.91117819 0.13514732 1.20907364 
C 2.09233815 -1.15593732 0.09112993 
C -0.02473974 -0.99043760 0.43978388 
C -0.34024060 -0.44897708 1.83161985 
C -1.54188246 0.40744422 2.13492376 
C -0.09680754 -1.44605608 2.95036393 
H -2.57577841 -0.05442396 -1.75862066 
H -2.72850503 -0.33081513 -0.00958289 
H -2.32274868 -1.66822390 -1.08942168 
H -1.13322762 1.90181396 -0.61235776 
H 0.55850097 2.27071959 1.03793495 
H 1.77026098 1.63041702 -0.08680895 
H 1.82847782 0.05850560 1.81005113 
H 2.14984349 -2.12678137 0.49743231 
H 2.02166294 -1.01123558 -0.94630397 
H 0.05162285 -2.07313682 0.34852228 
H -1.74376335 1.16786942 1.37403472 
H -1.40006824 0.94519882 3.08417704 
H -2.44893912 -0.20350760 2.24304086 
H 0.02599509 -0.93697313 3.91482237 
H 0.80746934 -2.04752013 2.78954248 
H -0.93903784 -2.14266053 3.04838059 
O 0.83790970 0.23361509 -2.37274450 
O 0.24135756 1.46223196 -1.99636027 
O -0.10336716 -0.76231000 -1.98372085 
Vibrational frequencies (in cm-1) 
-625.6  82.3 104.9 134.6 142.6 160.9 191.0 193.9 211.8 239.1 270.9 275.1 285.0 331.2 
370.5 393.2 437.2 460.9 522.6 570.3 637.0 647.7 692.4 717.3 807.8 835.4 837.7 870.8 
885.6 934.7 974.8 977.6 997.1 1008.7 1011.7 1017.9 1036.2 1052.5 1063.2 1085.3 1110.5 
1135.8 1141.4 1161.9 1176.2 1190.6 1208.0 1229.9 1247.9 1263.7 1269.8 1279.0 1283.5 
1284.3 1292.1 1293.7 1296.3 1297.8 1304.7 1309.3 1346.0 1389.2 1398.2 1404.8 1444.8 
2655.5 2668.2 2669.2 2670.7 2674.6 2676.1 2677.2 2697.7 2698.3 2701.6 2727.3 2732.3 
2740.1 2779.1 2780.7 2782.3  
 
 
name= TS560 
energy (in kcal/mol)= 104.919231 
ZPE (in kcal/mol)= 141.534 
G (in kcal/mol)= 117.935 
738 
 
Geometry 
C -2.27700958 -0.31406321 -0.83705366 
C -0.75429287 -0.40525239 -0.72487779 
C -0.05014997 0.97675141 -0.89635678 
C 0.94163058 1.37388737 0.19735437 
C 1.21874515 0.31115430 1.25410878 
C 1.96509172 -0.92213892 0.72068258 
C -0.35746620 -1.16247076 0.48065504 
C -0.05374609 -0.46251845 1.75627641 
C -1.16927106 0.36411812 2.36366757 
C 0.50969896 -1.49671988 2.67835183 
H -2.57513562 0.18198236 -1.77094570 
H -2.71071670 0.23859117 0.00300021 
H -2.73170560 -1.31391416 -0.84922415 
H -0.78606850 1.79067028 -1.07865557 
H 0.58560384 2.29709769 0.69658769 
H 1.90503643 1.65252541 -0.28741648 
H 1.75305933 0.77529701 2.10796774 
H 2.98620980 -1.04734630 1.06281212 
H 1.89837093 -1.11686634 -0.33758278 
H -0.48005765 -2.23310766 0.45210238 
H -1.48908208 1.17039568 1.69416790 
H -0.84075611 0.82600541 3.30424152 
H -2.04299710 -0.25802893 2.59515466 
H 1.06254646 -1.17646372 3.53500240 
H 1.55666972 -1.86174888 1.60310992 
H -0.00865353 -2.42156615 2.81184724 
O 0.85669760 -0.52672622 -2.31289541 
O 0.62009629 0.86370914 -2.15365456 
O -0.35395230 -1.13444001 -1.90473453 
Vibrational frequencies (in cm-1) 
-1762.2  48.2 118.0 140.3 153.0 171.3 212.2 225.6 259.8 277.3 319.4 352.6 368.1 418.4 
432.7 455.6 490.6 504.4 540.5 594.5 646.7 658.4 671.7 708.6 822.4 837.1 854.1 866.4 
925.6 957.3 969.7 996.0 999.8 1002.3 1008.9 1038.5 1045.5 1053.2 1078.9 1129.9 1145.1 
1151.5 1154.8 1177.4 1201.4 1208.4 1227.6 1240.1 1264.3 1265.2 1278.0 1281.5 1286.9 
1294.0 1297.2 1302.5 1311.2 1327.8 1345.3 1365.4 1373.3 1379.6 1390.3 1401.5 1420.8 
1835.4 2654.1 2668.3 2675.0 2675.2 2678.2 2679.7 2682.1 2714.7 2729.4 2735.4 2736.7 
2755.6 2777.1 2780.0 2783.3  
 
 
name= TS561 
energy (in kcal/mol)= 105.993049 
ZPE (in kcal/mol)= 141.351 
G (in kcal/mol)= 117.767 
Geometry 
C -1.87405684 0.14631937 -1.21123855 
C -0.41688524 -0.10543792 -0.81916205 
C 0.34818409 1.23956914 -0.53145630 
C 1.22220547 1.34163520 0.72446215 
C 1.26834781 0.05756931 1.56816493 
C 1.38560886 -1.16176061 0.74820790 
C -0.27666031 -1.20180025 0.21393871 
C -0.10609822 -0.40623667 2.00666492 
C -1.26480674 0.53298551 2.13890465 
C -0.13313243 -1.54246033 2.98370326 
H -1.94205666 0.88681015 -2.02186764 
H -2.47531861 0.50180492 -0.37176018 
H -2.33858574 -0.77213538 -1.59516819 
H -0.34092291 2.10962637 -0.60045402 
H 0.91080087 2.20083694 1.34160739 
H 2.26343528 1.56811037 0.40106625 
H 2.02036167 0.14457638 2.37340404 
H 0.04111601 -2.18871634 -0.23722209 
H 2.03929519 -1.28567767 -0.06376385 
H -1.22058245 -1.59305748 0.61695824 
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H -2.23203483 0.01732625 2.20600293 
H -1.34417827 1.26687632 1.32670298 
H -1.14883837 1.11952221 3.06777326 
H 0.20279317 -1.21007238 3.97638608 
H 0.58792212 -2.33415616 2.67202792 
H -1.11432324 -2.01095919 3.09564177 
O 1.44580382 0.07310779 -2.10926525 
O 1.17005975 1.39736018 -1.69186851 
O 0.18660868 -0.57126791 -2.04401156 
Vibrational frequencies (in cm-1) 
-732.9  72.4 107.9 155.1 172.0 184.9 198.6 208.5 239.0 281.1 292.9 313.0 334.5 367.3 
391.5 425.3 442.5 472.1 496.6 523.8 645.3 660.7 697.4 736.9 753.3 831.5 858.1 874.9 
955.4 957.7 975.6 981.2 994.1 1003.2 1012.8 1014.5 1033.5 1069.0 1075.8 1122.2 1132.5 
1143.8 1169.2 1175.6 1191.2 1196.4 1227.7 1239.8 1249.9 1261.3 1265.7 1269.8 1278.7 
1282.4 1286.6 1288.2 1290.0 1298.1 1314.1 1318.5 1345.3 1389.1 1390.8 1398.1 1405.2 
2554.1 2624.2 2656.3 2656.8 2666.0 2667.8 2677.3 2679.4 2680.8 2702.9 2732.0 2739.4 
2769.8 2772.4 2777.5 2780.0  
 
 
name= TS562 
energy (in kcal/mol)= 107.053815 
ZPE (in kcal/mol)= 140.962 
G (in kcal/mol)= 116.53 
Geometry 
C -1.16604084 -0.83031512 -1.80612645 
C 0.19531282 -0.88348207 -1.14077050 
C 0.96097894 0.49380656 -1.09519110 
C 1.38723869 0.74854456 0.36352380 
C 0.89854220 -0.41604330 1.15725535 
C 1.47070353 -1.78294789 0.94068610 
C 0.15589144 -1.39253126 0.28987179 
C -0.10245886 0.20689494 2.81796767 
C -0.38790806 1.52598536 2.73352251 
C -1.06212894 -0.90548245 3.04038327 
H -1.09614886 -0.42758430 -2.82642938 
H -1.86035871 -0.20099464 -1.23704484 
H -1.60744464 -1.83264217 -1.88680092 
H 0.40728942 1.33398695 -1.54510538 
H 0.93799360 1.69432505 0.73317564 
H 2.48284220 0.87479320 0.42611899 
H 1.31210619 -0.18994293 2.77874135 
H 1.46337536 -2.52338611 1.73101930 
H 2.35493869 -1.91378543 0.31862385 
H -0.75624734 -1.90019290 0.57838626 
H 0.30289044 2.32663823 2.86084563 
H 0.97695079 -0.01601667 3.61799285 
H -1.36521864 1.87705856 2.46820457 
H -1.52715359 -0.83941704 4.03688569 
H -0.62887645 -1.90892952 2.93576320 
H -1.88656118 -0.84450863 2.30434006 
O 2.30560292 -1.10852110 -1.92213192 
O 2.07236752 0.29544636 -1.95632766 
O 1.01407974 -1.69121590 -1.99167233 
Vibrational frequencies (in cm-1) 
-2035.8  42.9  79.6  85.2 164.4 173.9 186.3 196.9 249.2 267.4 283.7 293.0 338.9 370.0 
413.8 428.5 452.4 488.9 510.9 561.6 631.7 669.7 713.2 767.3 817.8 851.6 860.2 910.2 
914.7 918.9 945.2 960.8 969.4 977.6 992.6 999.1 1003.5 1005.1 1045.6 1055.9 1077.0 
1109.6 1120.6 1129.9 1155.5 1172.3 1183.4 1200.4 1227.2 1237.0 1267.5 1274.3 1278.0 
1282.6 1286.6 1290.7 1317.9 1333.0 1345.7 1351.7 1381.9 1386.6 1393.5 1487.6 1548.7 
1741.5 2654.5 2654.8 2665.8 2672.3 2678.9 2701.8 2712.0 2737.7 2743.4 2772.8 2773.2 
2780.5 2786.3 2816.8 3275.4  
 
 
name= TS563 
energy (in kcal/mol)= 105.212589 
740 
 
ZPE (in kcal/mol)= 143.064 
G (in kcal/mol)= 119.342 
Geometry 
C -2.62391740 1.60861107 0.31145068 
C -1.23560674 1.03782661 0.05337372 
C -0.08093970 2.00790182 0.45247369 
C 1.11747046 1.37462463 1.17610242 
C 1.19709068 -0.13662480 1.16022753 
C 0.36189283 -0.84532297 0.12217934 
C -1.01396931 -0.37859336 0.62081086 
C -0.80520833 -0.45960443 2.08801068 
C -1.39423706 0.50503537 3.02689689 
C 0.81333334 -1.02807484 2.80735292 
H -2.81525401 2.47381774 -0.34210267 
H -2.75708322 1.93879334 1.34523178 
H -3.40401427 0.86741942 0.09402606 
H -0.45239342 2.89792134 1.00321681 
H 1.15023114 1.73636831 2.22450670 
H 2.04158461 1.78741332 0.70477839 
H 2.24269461 -0.47972721 1.19714225 
H 0.46262037 -1.94325071 0.16601399 
H 0.59725215 -0.56287806 -0.91628187 
H -1.85011247 -1.04384484 0.31448085 
H -0.97725102 1.51886388 2.97112795 
H -1.29251260 0.17458668 4.07300445 
H -2.48002138 0.57966402 2.84225378 
H 1.61639140 -0.44981557 3.26711552 
H 1.10336129 -2.01279699 2.44931118 
H 0.17894158 -1.24657831 3.68592121 
O 0.11377533 1.50799549 -1.72966858 
O 0.34249045 2.55053769 -0.79721286 
O -1.16209361 0.99062493 -1.38564317 
Vibrational frequencies (in cm-1) 
-932.8  71.4  94.9 121.3 140.6 156.0 187.4 216.5 257.7 271.5 303.6 322.9 362.0 379.7 
414.6 436.0 480.1 519.6 532.0 555.1 653.9 707.6 745.0 843.6 875.8 889.9 911.5 937.1 
952.5 969.6 973.6 987.9 1006.4 1011.7 1039.7 1070.0 1081.9 1092.5 1110.9 1147.2 1148.1 
1159.1 1181.0 1200.3 1211.0 1220.2 1252.1 1264.1 1271.7 1274.0 1281.0 1283.7 1285.1 
1288.6 1290.8 1295.3 1299.7 1310.8 1329.5 1358.5 1370.5 1384.4 1389.0 1400.2 1439.8 
2560.0 2641.6 2656.4 2661.1 2662.1 2667.7 2670.4 2674.7 2684.9 2695.4 2717.1 2726.1 
2738.6 2754.0 2765.7 2779.3  
 
 
name= TS564 
energy (in kcal/mol)= 109.720164 
ZPE (in kcal/mol)= 138.592 
G (in kcal/mol)= 111.3 
Geometry 
C -2.10262841 1.01521745 -0.25721264 
C -1.21877177 -0.15518112 -0.65557171 
C 0.04084113 0.33299116 -1.45745499 
C 1.36128434 -0.38516445 -1.17341884 
C 2.13317457 0.25940919 -0.07166970 
C 2.80054838 -0.43769659 0.84769753 
C -0.92315293 -1.12786885 0.43985925 
C -0.93795519 -0.85341050 1.74556387 
C -0.20189450 1.07355504 2.46289016 
C -0.63306439 -1.85095947 2.79801655 
H -2.39160480 1.61135929 -1.13355270 
H -1.61050191 1.69085036 0.45842039 
H -3.03442749 0.66791964 0.20905432 
H 0.14665299 1.43543003 -1.39556691 
H 1.98159748 -0.37088765 -2.10439224 
H 1.18694984 -1.46441235 -0.98687897 
H 2.14074974 1.35020762 -0.08429841 
H 2.82459444 -1.51531912 0.88827325 
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H 3.38373782 0.01921845 1.63188923 
H -0.70609857 -2.13980337 0.07705602 
H 0.23628045 0.72563961 3.36492087 
H -1.41612690 0.17412588 2.12783795 
H 0.45828936 1.22060228 1.64487059 
H 0.43641782 -1.83894326 3.06361697 
H -0.86956211 -2.88017172 2.48660250 
H -1.19607913 -1.66249029 3.72456676 
O -1.65872770 -0.25522880 -2.85003292 
O -0.25707521 0.00116423 -2.82033879 
O -1.91779026 -0.93904070 -1.64793257 
Vibrational frequencies (in cm-1) 
-710.2  22.9  41.5  61.1  74.2  89.2 118.3 131.9 176.7 201.3 210.7 231.2 253.4 278.3 
292.1 323.6 355.8 367.9 412.7 431.0 472.9 544.3 594.0 694.8 710.1 749.7 768.4 829.0 
875.2 934.1 939.8 975.0 981.7 988.2 1015.4 1024.5 1047.1 1057.1 1081.7 1086.3 1116.7 
1136.2 1147.2 1161.4 1179.8 1182.8 1203.0 1210.6 1229.9 1249.6 1270.6 1277.0 1278.8 
1285.4 1289.0 1302.4 1326.3 1340.6 1352.3 1357.7 1388.5 1391.2 1402.6 1848.3 1859.6 
2073.9 2643.3 2655.4 2662.8 2668.2 2670.7 2677.0 2696.3 2698.0 2714.6 2728.9 2731.5 
2755.3 2775.3 2775.9 2788.9  
 
 
name= TS565 
energy (in kcal/mol)= 109.12512 
ZPE (in kcal/mol)= 139.245 
G (in kcal/mol)= 114.484 
Geometry 
C -2.60994367 0.37760096 -1.23393212 
C -1.15014663 -0.03352724 -1.11668779 
C -0.15972214 1.18438966 -1.07063585 
C 0.33988216 1.34514460 0.29124432 
C 0.84172827 0.21663418 1.09270816 
C 2.08177026 -0.46880689 0.50542135 
C -1.04334934 -1.07575043 -0.06369618 
C -0.37280454 -0.76792106 1.21344960 
C -1.47957261 -0.11227910 2.07405354 
C 0.05609869 -2.08845812 1.86624162 
H -2.79092934 0.91314513 -2.17748519 
H -2.91028214 1.03545094 -0.40932874 
H -3.27404498 -0.50045812 -1.23180532 
H -0.62411201 2.11081283 -1.47794731 
H 1.24279123 2.60855660 0.42296445 
H 1.75665960 2.18754964 -0.04535917 
H 1.09280094 0.56466953 2.12720914 
H 2.47077814 -1.24563702 1.17247679 
H 2.89378656 0.24587155 0.33734616 
H 1.86146946 -0.94195223 -0.45988428 
H -2.40954293 -0.69123478 2.05323974 
H -1.69240438 0.91241489 1.73887124 
H -1.15706890 -0.04573048 3.11930160 
H 0.59900641 -1.91988752 2.80062670 
H 0.69647692 -2.67742158 1.19814590 
H -0.81870690 -2.71346258 2.08888279 
O 0.60103456 -0.49117818 -2.43353628 
O 0.84410504 0.86820277 -2.04394493 
O -0.79420179 -0.63752546 -2.37686565 
Vibrational frequencies (in cm-1) 
-876.8  56.5  75.1 123.4 131.7 174.0 178.7 188.0 199.4 211.8 236.3 251.4 295.1 324.2 
335.7 367.8 390.6 422.5 473.7 495.9 512.0 552.9 600.1 629.7 662.9 678.0 726.4 804.2 
838.2 862.4 915.5 951.6 960.7 973.4 996.1 1000.4 1019.3 1048.7 1061.9 1069.2 1075.0 
1107.5 1126.6 1141.1 1152.8 1180.0 1198.8 1220.2 1230.6 1247.2 1276.5 1283.3 1288.3 
1291.5 1293.7 1294.9 1299.7 1301.5 1304.6 1313.1 1374.9 1391.4 1392.6 1398.9 1416.1 
1425.3 2663.3 2664.3 2669.2 2671.5 2671.8 2674.6 2675.2 2682.2 2684.9 2702.9 2773.8 
2774.9 2780.3 2780.6 4712.2  
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name= TS566 
energy (in kcal/mol)= 108.992151 
ZPE (in kcal/mol)= 139.497 
G (in kcal/mol)= 114.977 
Geometry 
C -1.81613779 -0.46401806 -0.87065735 
C -0.41103569 0.04204916 -0.61785978 
C -0.26255101 1.59498650 -0.39737523 
C 0.62376235 1.82331886 0.83713691 
C 0.98660345 0.46094094 1.39269948 
C 2.06411516 -1.52957750 0.15500858 
C 0.32542709 -0.62902758 0.52791832 
C -0.08873805 -0.40276960 2.00072466 
C -1.44128986 0.15054991 2.35963825 
C 0.35962218 -1.46894124 2.97288858 
H -2.29315011 0.08548377 -1.69628803 
H -2.45723297 -0.37202647 0.01239950 
H -1.80983750 -1.52421153 -1.16166261 
H -1.21656612 2.14660149 -0.37820386 
H 0.12464035 2.45061645 1.59434971 
H 1.54058357 2.37436154 0.53872431 
H 2.02614562 0.35006865 1.72383787 
H 2.16244309 -2.45042586 0.63712555 
H 2.26270696 -1.31036423 -0.84502656 
H 0.52468594 -1.76494765 0.24990219 
H -1.78469956 0.93590476 1.67695057 
H -1.42051707 0.59504648 3.36593146 
H -2.20599955 -0.63816577 2.37134233 
H 0.38047433 -1.08133006 4.00009832 
H 1.37665660 -1.83099859 2.75397925 
H -0.31086376 -2.33634428 2.95996427 
O 1.16978034 0.91903603 -1.97858437 
O 0.38465370 2.03537428 -1.58414086 
O 0.28414747 -0.18428060 -1.84932712 
Vibrational frequencies (in cm-1) 
-864.0  74.4  95.8 113.3 137.0 139.7 164.7 191.7 195.7 204.1 235.2 259.9 275.8 325.1 
367.1 387.5 421.1 443.4 472.8 542.6 585.0 642.0 667.2 705.8 768.0 782.8 817.9 848.8 
906.1 933.4 959.2 975.1 978.6 998.5 1011.6 1013.1 1020.8 1035.4 1045.0 1077.8 1112.0 
1132.7 1142.8 1156.3 1172.3 1183.1 1219.3 1245.5 1254.6 1275.4 1277.8 1281.5 1283.1 
1287.1 1290.7 1292.6 1299.8 1306.6 1313.2 1321.1 1348.0 1391.9 1400.2 1403.6 1479.3 
2196.1 2660.6 2663.3 2667.6 2670.1 2673.8 2675.1 2678.2 2701.6 2732.1 2732.9 2745.5 
2753.9 2777.5 2779.8 2781.5  
 
 
name= TS567 
energy (in kcal/mol)= 107.654759 
ZPE (in kcal/mol)= 141.691 
G (in kcal/mol)= 117.244 
Geometry 
C -1.58011017 -0.58619259 -1.86515007 
C -0.80949749 -0.73710377 -0.59263356 
C 0.65509003 -1.11424132 -0.69930583 
C 1.53200471 -0.01473685 -0.14032660 
C 1.03725828 0.72844721 1.09161175 
C 2.21841304 -0.21161765 1.19306902 
C -1.24803359 0.00970171 0.49190628 
C -0.34666646 0.39312737 1.63461963 
C -0.92970986 1.63716939 2.32777046 
C -0.32774755 -0.77581647 2.63546365 
H -2.62919525 -0.37516891 -1.88508693 
H -1.55615308 -1.77143395 -0.90971316 
H -1.14771220 -0.88528107 -2.79817168 
H 0.84435631 -2.06629745 -0.16328577 
H 0.93326165 -1.30672983 -1.75757026 
H 2.04056880 0.56565536 -0.91891501 
743 
 
H 1.24970781 1.80506016 1.13929948 
H 2.13245830 -1.15678228 1.71630512 
H 3.21008323 0.20449264 1.35018864 
H -2.30450077 0.25529064 0.61493806 
H -0.26725463 1.99401552 3.12328274 
H -1.90860407 1.43923538 2.77337449 
H -1.05712935 2.45862503 1.60420218 
H 0.35612048 -0.55714214 3.46550357 
H 0.00724318 -1.70703051 2.16830820 
H -1.31868576 -0.95162828 3.06653824 
O -1.20723984 1.34375264 -1.94811391 
O -1.30671850 1.74155886 -0.78546568 
O -0.29896403 1.62855366 -2.66785594 
Vibrational frequencies (in cm-1) 
-1476.6  44.7  71.5  95.7 125.3 176.4 202.6 230.1 241.8 266.5 288.7 307.3 333.3 344.5 
386.2 424.0 442.0 475.6 495.2 506.0 591.8 648.1 689.5 712.8 782.7 862.2 882.5 891.9 
916.7 925.5 945.0 961.3 984.5 991.5 995.3 1020.1 1029.2 1046.2 1057.8 1070.6 1083.1 
1108.6 1158.6 1168.3 1177.6 1202.5 1224.9 1256.0 1279.6 1285.6 1292.6 1298.8 1305.5 
1308.3 1312.0 1324.0 1348.9 1354.3 1370.0 1378.4 1381.5 1402.5 1414.5 1479.7 1635.3 
2230.6 2657.7 2663.2 2674.7 2678.5 2681.6 2712.7 2722.1 2726.8 2736.7 2740.1 2753.0 
2775.4 2777.9 2781.0 2789.4  
 
 
name= TS568 
energy (in kcal/mol)= 108.335337 
ZPE (in kcal/mol)= 141.052 
G (in kcal/mol)= 117.146 
Geometry 
C -1.21072326 1.96399946 -0.74719732 
C 0.14415825 1.36109746 -0.40482057 
C 0.99796947 2.26923873 0.55964812 
C 1.64184791 1.56092265 1.76399083 
C 1.22771940 0.09596188 1.87863489 
C 1.45652850 -0.58138709 0.49041186 
C 0.03610518 -0.07645481 0.10409413 
C -0.31298864 -0.05491943 1.65247204 
C -1.01797797 1.18473045 3.21023289 
C -0.92409662 -1.33878580 2.15489973 
H -1.87067188 2.03503117 0.12201347 
H -1.09787478 2.97451395 -1.16949275 
H -1.72802417 1.36581330 -1.51118031 
H 0.43687639 3.17237003 0.87748082 
H 1.39067851 2.09189218 2.70542744 
H 2.74654554 1.63039330 1.67624408 
H 1.62835566 -0.40300904 2.76470412 
H 1.55251547 -1.66853008 0.52526506 
H 2.28553124 -0.19391920 -0.10506637 
H -0.56946736 -0.72578855 -0.52833102 
H -1.06665447 0.89285356 1.76453154 
H -0.74906285 2.18846102 3.08830551 
H -1.97005673 0.84077346 3.47499770 
H -0.88375993 -1.38349725 3.25767215 
H -0.39233123 -2.22393839 1.78239785 
H -1.97527128 -1.44038150 1.86171595 
O 2.19445317 1.78456946 -1.28032526 
O 2.00618446 2.79279838 -0.30298615 
O 0.87760535 1.38620571 -1.63558277 
Vibrational frequencies (in cm-1) 
-847.6  68.3  75.4 131.4 138.9 168.9 185.7 213.0 250.6 267.3 287.3 311.3 334.3 389.1 
407.1 438.6 469.8 514.2 547.4 624.3 650.9 706.9 738.7 793.2 811.8 840.5 865.1 901.4 
914.0 936.5 957.5 979.0 999.8 1006.4 1031.4 1048.7 1052.8 1071.5 1091.4 1098.3 1108.3 
1129.6 1148.7 1158.2 1174.7 1180.4 1194.1 1209.1 1242.5 1249.4 1259.3 1265.7 1278.5 
1281.0 1282.1 1284.2 1289.9 1294.2 1300.5 1317.1 1368.0 1374.7 1393.4 1398.8 1469.2 
1987.7 2649.8 2660.4 2664.2 2674.8 2675.6 2684.7 2688.5 2725.2 2733.8 2737.6 2744.1 
2748.0 2767.0 2777.5 2778.5  
744 
 
 
 
name= TS569 
energy (in kcal/mol)= 108.27886 
ZPE (in kcal/mol)= 141.365 
G (in kcal/mol)= 117.131 
Geometry 
C -0.65601256 2.46563381 0.59656535 
C 0.30227789 1.33736110 0.25711223 
C 1.68085724 1.46695465 1.01355393 
C 2.16121272 0.24141755 1.81490518 
C 1.17056899 -0.92791516 1.69614007 
C 0.80966458 -1.11650262 0.17773071 
C -0.32061866 -0.05560945 0.43803088 
C -0.22327716 -0.39439312 1.90307722 
C -0.53340466 1.22832053 4.19657287 
C -1.05020114 -0.22162622 2.96026511 
H -0.19765680 3.44775521 0.42740940 
H -0.97810070 2.41189549 1.64402720 
H -1.55483982 2.41893661 -0.03096637 
H 1.70058107 2.38519543 1.63056888 
H 2.29201027 0.51770527 2.87522375 
H 3.15884472 -0.07084680 1.44575496 
H 1.47692385 -1.81866018 2.24370088 
H 0.43673126 -2.10713141 -0.07379127 
H 1.57774464 -0.82632614 -0.53973284 
H -1.26943319 -0.19331074 -0.07776648 
H 0.04649297 1.79691967 3.49793212 
H 0.04098506 0.97374257 5.06359400 
H -1.46538685 1.69017191 4.42784083 
H -0.51230930 -0.47326817 4.21833179 
H -2.08907942 0.08652002 2.87178048 
H -1.01582182 -1.19434001 3.82517124 
O 1.87935713 2.17451273 -1.11742849 
O 2.63092478 1.62262008 -0.04813493 
O 0.67129852 1.43388524 -1.12527530 
Vibrational frequencies (in cm-1) 
-2114.1  56.4  75.9  95.9 106.2 156.1 161.3 220.2 244.8 265.7 292.7 343.9 373.4 398.7 
438.1 490.5 512.1 596.7 618.1 636.9 688.4 706.1 713.9 744.2 791.0 812.7 866.8 872.2 
880.5 922.4 930.0 938.0 975.6 978.0 983.2 1008.6 1038.9 1058.2 1073.1 1091.3 1109.9 
1120.3 1135.7 1157.9 1166.4 1177.2 1191.1 1213.4 1225.7 1242.3 1255.5 1262.1 1269.8 
1270.4 1284.6 1288.5 1290.8 1292.8 1307.7 1317.1 1322.7 1370.9 1377.0 1392.8 1703.2 
1805.4 2663.3 2674.7 2676.5 2685.9 2696.6 2697.9 2714.3 2721.6 2740.4 2751.0 2756.1 
2768.0 2780.3 2785.5 3066.6  
 
 
name= TS570 
energy (in kcal/mol)= 108.354705 
ZPE (in kcal/mol)= 141.734 
G (in kcal/mol)= 118.131 
Geometry 
C -2.40742915 -1.14120777 -0.71551982 
C -1.04815910 -0.45974760 -0.63684837 
C 0.91415679 1.83679163 -0.40223954 
C 1.09590591 1.46400244 0.87068852 
C 1.19800340 0.11520593 1.48120032 
C 1.40726095 -0.92780288 0.36508700 
C -0.12135245 -1.09213069 0.31742915 
C -0.21758894 -0.63506881 1.76248907 
C -1.35984885 0.29321196 2.14306990 
C -0.06900043 -1.73075189 2.80962609 
H -2.82023487 -1.09232294 -1.72961433 
H -3.12107419 -0.65949256 -0.03624782 
H -2.34785741 -2.19714936 -0.41900765 
H -1.16028726 0.63405238 -0.70352027 
745 
 
H 0.90440720 2.89988089 -0.69574851 
H 1.21883380 2.27059463 1.60795535 
H 1.88554462 0.08163488 2.33095204 
H 1.87710434 -1.85829406 0.72067884 
H 1.99890644 -0.60896176 -0.48440522 
H 0.11411497 -1.86059957 -1.18830943 
H -1.43845600 1.15243172 1.46982693 
H -1.22331878 0.68751468 3.15647978 
H -2.31755057 -0.23934875 2.11923298 
H 0.12081727 -1.32098172 3.80566431 
H 0.74925885 -2.41704857 2.56386529 
H -0.98295499 -2.33540605 2.85534052 
O 0.87980824 0.03783684 -2.00071388 
O 0.60042148 1.30569864 -1.64624441 
O -0.29207307 -0.88865689 -1.85128856 
Vibrational frequencies (in cm-1) 
-1438.2  81.0 102.6 153.2 171.0 183.8 198.0 210.9 228.0 251.1 283.4 318.4 334.1 377.0 
383.6 438.1 454.8 486.0 523.6 549.0 589.5 678.0 693.7 737.6 775.0 826.4 851.2 865.9 
870.9 926.7 954.4 963.1 978.7 994.2 1009.4 1013.0 1030.8 1040.9 1075.4 1092.8 1101.4 
1117.6 1160.0 1164.4 1170.8 1195.2 1228.5 1261.7 1274.1 1282.8 1287.8 1292.4 1293.6 
1299.9 1304.9 1310.0 1331.8 1365.6 1375.8 1383.9 1394.6 1398.4 1410.1 1428.8 1852.6 
2045.3 2667.9 2677.2 2677.9 2679.2 2681.1 2681.6 2685.9 2691.4 2693.4 2727.7 2742.0 
2768.0 2779.3 2781.4 2783.3  
 
 
name= TS571 
energy (in kcal/mol)= 108.53617 
ZPE (in kcal/mol)= 142.052 
G (in kcal/mol)= 117.848 
Geometry 
C -2.68618970 -1.33246917 -0.37188121 
C -1.31210017 -0.67173587 -0.48223758 
C -1.38868041 0.81987491 0.02211836 
C -0.03149435 1.40616321 0.40968206 
C 0.89416212 0.43529961 1.15752120 
C 1.07182206 -0.85930330 0.29113359 
C -0.22502539 -1.47012397 0.03823685 
C 0.40392467 0.12340233 2.54414488 
C 0.73373656 1.03719598 3.58560067 
C -0.75088792 -0.80007978 2.75136750 
H -2.93017638 -1.58472610 0.66247326 
H -2.71079928 -2.25789196 -0.96058843 
H -3.47363163 -0.67753320 -0.76655846 
H -2.15019164 0.95355218 0.81061593 
H -0.17381569 2.32386240 1.00967754 
H 0.47805799 1.72910513 -0.52772860 
H 1.89722787 0.93024931 1.22708213 
H 1.77488593 -1.55722390 0.78000535 
H 1.56296025 -0.54280124 -0.65904759 
H -0.34637282 -2.52751598 0.13383400 
H 1.42329728 -0.36227541 3.21411913 
H 0.26691375 0.99973017 4.55564162 
H 1.37460030 1.88758065 3.42520251 
H -0.93050187 -1.05275642 3.80047698 
H -0.61743177 -1.74941767 2.17742691 
H -1.68578313 -0.38228600 2.34477088 
O -1.86346464 0.64532071 -2.22910378 
O -1.84592949 1.56227024 -1.09501531 
O -1.02450202 -0.40587248 -1.88337036 
Vibrational frequencies (in cm-1) 
-1230.2  32.6  76.0 108.9 164.4 173.2 212.2 231.6 262.6 290.8 294.0 310.6 369.9 389.0 
415.1 445.4 456.3 527.2 546.8 604.5 635.9 659.2 718.1 769.0 803.8 839.1 856.9 907.5 
932.7 937.5 965.2 984.4 992.3 1012.3 1014.2 1025.0 1033.3 1066.0 1075.1 1111.1 1123.4 
1135.6 1155.5 1168.1 1198.7 1218.5 1228.8 1237.2 1259.6 1275.5 1280.6 1285.2 1294.8 
1297.1 1313.7 1330.5 1339.2 1360.2 1370.1 1376.7 1381.2 1386.9 1403.0 1453.0 1489.7 
746 
 
2208.8 2577.5 2647.7 2655.2 2666.1 2675.3 2685.6 2686.3 2693.7 2706.7 2732.5 2734.5 
2751.3 2759.5 2782.4 2791.6  
 
 
name= TS572 
energy (in kcal/mol)= 108.228232 
ZPE (in kcal/mol)= 142.631 
G (in kcal/mol)= 119.07 
Geometry 
C -2.57871569 -0.50389441 0.14924586 
C -1.10938051 -0.44001013 -0.25244618 
C -0.55978772 1.03653356 -0.30382392 
C 0.75566545 1.30340776 0.44493941 
C 1.21241127 0.13186914 1.32310661 
C 1.18686499 -1.14374774 0.46393159 
C -0.27479376 -1.37301172 0.50309767 
C 0.22630279 -0.13975776 2.49297775 
C -0.99401817 0.58799279 2.71360522 
C 0.39186205 -1.45191950 3.24408433 
H -2.69669597 -0.28772631 1.22018073 
H -2.98958351 -1.50531600 -0.03379899 
H -3.18860682 0.20554141 -0.42202057 
H -1.34458785 1.76511028 -0.01615694 
H 0.67206458 2.22761186 1.04228120 
H 1.54649939 1.51392849 -0.30960470 
H 2.22445964 0.33504351 1.73051402 
H 1.78032309 -1.96620116 0.89055461 
H 1.58121174 -0.98430069 -0.55787254 
H -0.68374580 -2.29035018 0.86251637 
H 0.54486299 0.74741184 3.34019318 
H -1.71972507 0.24399979 3.42098041 
H -1.24914424 1.47856423 2.18300819 
H 0.32763102 -1.31878362 4.33006791 
H 1.35349565 -1.93324148 3.02884698 
H -0.39388022 -2.17214201 2.97344364 
O -0.14288751 0.00054519 -2.26375104 
O -0.36232681 1.29099632 -1.69130086 
O -1.11482626 -0.80908984 -1.66251039 
Vibrational frequencies (in cm-1) 
-1113.6  72.9  82.0 120.3 160.8 188.0 192.4 216.1 284.3 305.3 326.7 347.2 366.5 403.6 
450.4 463.3 481.3 501.3 511.4 587.2 642.8 693.1 732.1 792.5 822.8 848.8 863.3 925.5 
944.3 956.4 963.9 981.5 986.1 1005.4 1014.6 1037.4 1047.9 1079.9 1085.1 1090.1 1130.0 
1141.0 1175.2 1178.3 1196.5 1210.2 1220.1 1240.7 1252.7 1268.8 1282.4 1284.8 1287.9 
1293.0 1297.1 1317.1 1321.5 1340.5 1356.8 1371.7 1379.5 1382.5 1398.1 1413.4 1454.1 
2282.3 2654.9 2663.6 2664.3 2670.9 2672.8 2676.2 2686.7 2704.2 2729.8 2738.1 2752.2 
2766.5 2775.2 2778.4 2787.0  
 
 
name= TS573 
energy (in kcal/mol)= 110.248569 
ZPE (in kcal/mol)= 141.068 
G (in kcal/mol)= 117.049 
Geometry 
C -1.96779380 -0.48251340 -0.86636127 
C -0.46973976 -0.25288617 -0.74325968 
C -0.09690458 1.25500172 -0.48194168 
C 0.87527592 1.52640111 0.67976861 
C 1.20425641 0.25395839 1.47400344 
C 1.68712145 -0.83279278 0.44214236 
C 0.16853797 -1.19349337 0.28974419 
C -0.04036191 -0.56442592 1.65371126 
C -0.23013780 1.28542092 3.76444979 
C -0.92901405 -0.98177632 2.68046468 
H -2.41632411 0.18813205 -1.61284320 
H -2.47904140 -0.32228566 0.08994729 
747 
 
H -2.18769718 -1.50773931 -1.19424783 
H -1.00402933 1.88927297 -0.39845806 
H 0.45499431 2.29526318 1.35688573 
H 1.81242045 1.96409970 0.27717907 
H 1.82947517 0.43862637 2.35523254 
H 2.29241891 -1.62890506 0.87604000 
H 2.18749889 -0.46312554 -0.45250495 
H -0.08702402 -2.24337118 0.13880552 
H -0.78585333 1.07158743 4.63654761 
H -0.72904426 1.75390034 2.96489216 
H 0.81233359 1.39276225 3.86214411 
H -0.47639181 -0.69356696 3.70227135 
H -1.18438843 -2.05283033 2.63959062 
H -1.89024261 -0.43507369 2.72683420 
O 1.05682149 0.47842395 -2.25015266 
O 0.48634536 1.66259995 -1.71792209 
O 0.06412298 -0.51642258 -2.04481056 
Vibrational frequencies (in cm-1) 
-337.4  61.0  96.9 126.6 153.3 159.2 185.5 222.7 252.8 259.6 281.4 319.7 368.7 385.5 
428.0 434.6 474.8 496.9 513.2 541.0 624.2 648.1 701.2 719.0 798.1 822.0 854.6 874.2 
912.1 930.8 938.5 965.9 978.2 994.4 1006.7 1015.5 1042.4 1043.0 1087.2 1095.5 1100.7 
1130.1 1140.6 1157.3 1164.4 1185.1 1190.3 1196.3 1228.9 1241.6 1258.9 1261.8 1274.6 
1278.3 1282.4 1285.0 1292.4 1308.6 1317.9 1322.9 1352.1 1371.2 1373.2 1391.6 1590.3 
2404.7 2637.1 2650.2 2668.9 2676.0 2684.6 2690.8 2724.5 2728.2 2732.6 2739.2 2748.0 
2749.3 2766.1 2779.4 2789.7  
 
 
name= TS574 
energy (in kcal/mol)= 110.158256 
ZPE (in kcal/mol)= 141.2 
G (in kcal/mol)= 117.54 
Geometry 
C -2.61071411 0.59986390 -0.39130549 
C -1.14801279 0.19666456 -0.50448007 
C -0.14337722 1.40338761 -0.41589990 
C 1.07329119 1.20005988 0.50573277 
C 1.04946674 -0.13729719 1.24430009 
C 0.74284143 -1.27210043 0.22127766 
C -0.76556104 -0.94393912 0.43861198 
C -0.36796166 -0.38012012 1.86946987 
C -1.11237120 0.74354547 2.53048263 
C 0.48483676 -1.30600610 3.59263866 
H -2.84618841 1.43762494 -1.06279574 
H -2.88717959 0.88996389 0.62667627 
H -3.26936774 -0.22975675 -0.68747927 
H -0.66391354 2.35782598 -0.19508812 
H 1.14150869 2.02814972 1.23638660 
H 1.99947672 1.26647891 -0.10391916 
H 1.90435013 -0.27465090 1.91908030 
H 1.03955942 -2.27041482 0.55116622 
H 1.13156682 -1.13178227 -0.78898373 
H -1.46785522 -1.77753583 0.40768629 
H -1.21945384 1.62820812 1.89298542 
H -0.56485865 1.07878974 3.43150897 
H -2.11704989 0.44468117 2.85372183 
H -0.18470770 -1.21522212 4.39262934 
H 0.99706049 -2.18144912 3.32987052 
H -0.53002807 -1.40400810 2.53034098 
O 0.21984547 0.26861897 -2.32262030 
O 0.28519175 1.57038589 -1.76624511 
O -1.01809805 -0.25173119 -1.86384811 
Vibrational frequencies (in cm-1) 
-823.2  85.4  89.4 127.4 164.0 167.4 178.9 218.1 242.5 266.2 282.5 313.4 344.6 388.8 
436.9 454.4 466.0 512.5 573.6 598.6 652.8 708.6 743.5 782.8 807.5 842.3 867.2 895.6 
911.9 936.3 955.8 977.1 999.0 1007.0 1037.6 1047.6 1054.2 1072.5 1086.1 1098.1 1102.6 
748 
 
1137.8 1148.0 1157.3 1166.7 1188.4 1194.4 1211.5 1238.4 1256.7 1267.6 1279.0 1279.6 
1282.4 1285.2 1292.2 1295.1 1299.0 1312.1 1316.0 1372.1 1375.8 1396.3 1403.6 1466.2 
1957.6 2656.5 2657.2 2667.3 2674.8 2676.4 2686.2 2687.7 2720.4 2722.9 2736.1 2739.9 
2743.8 2767.3 2777.3 2780.9  
 
 
name= TS575 
energy (in kcal/mol)= 109.26983 
ZPE (in kcal/mol)= 142.31 
G (in kcal/mol)= 118.88 
Geometry 
C -1.93070657 -0.30618205 -0.91830728 
C -0.41711842 -0.32426250 -0.81792107 
C 0.28709787 1.07808226 -0.84188841 
C 1.53186181 1.05949740 0.03259737 
C 0.99814695 0.42302081 1.78658448 
C 1.68441110 -0.78055032 0.28131869 
C 0.19634656 -1.13509919 0.33308962 
C -0.09122446 -0.57510831 1.76604501 
C -1.44373093 0.08331988 2.02654144 
C 0.09498868 -1.71087110 2.79030144 
H -2.24659908 -0.21234058 -1.97072030 
H -2.38133844 0.53204635 -0.37645644 
H -2.37308273 -1.23288785 -0.53249950 
H -0.39090273 1.92424601 -0.63119894 
H 1.64265162 1.97634182 0.64209958 
H 2.47453965 1.07070506 -0.54127716 
H 1.80352110 0.45860059 2.46115687 
H 2.33869693 -1.22604318 1.02685312 
H 2.15952002 -0.95277061 -0.68970885 
H -0.03183832 -2.20790696 0.22651916 
H -1.55669181 1.00593965 1.44552920 
H -1.52681510 0.37920350 3.08064297 
H -2.27594442 -0.58906736 1.80305937 
H 0.09156538 -1.31489751 3.81182236 
H 1.04114422 -2.24069724 2.64964688 
H -0.71391239 -2.44476088 2.71757105 
O 1.01289779 -0.08971349 -2.60026861 
O 0.64950118 1.22313622 -2.21210184 
O -0.00389252 -0.92858150 -2.06055179 
Vibrational frequencies (in cm-1) 
-1020.6  69.8 107.0 124.4 173.2 204.1 217.5 226.0 245.9 268.7 304.4 341.0 367.8 395.5 
416.7 449.0 493.0 523.6 547.0 587.4 662.1 679.9 705.4 753.7 823.3 869.6 877.5 917.6 
933.8 955.5 973.5 980.9 984.5 1002.3 1013.3 1017.9 1031.5 1062.4 1065.7 1090.1 1129.3 
1131.0 1144.3 1160.7 1181.3 1211.7 1220.2 1229.8 1244.9 1254.6 1268.9 1280.3 1280.7 
1285.2 1296.0 1296.9 1305.2 1307.2 1324.8 1329.3 1360.3 1387.5 1396.2 1401.3 1415.2 
2589.7 2651.3 2662.7 2672.0 2673.2 2679.3 2680.4 2686.0 2698.1 2702.3 2726.6 2730.5 
2749.8 2777.0 2780.7 2782.3  
 
 
name= TS576 
energy (in kcal/mol)= 112.082108 
ZPE (in kcal/mol)= 139.909 
G (in kcal/mol)= 115.788 
Geometry 
C -2.12539409 -0.43378382 -0.82350919 
C -0.62696512 -0.68211200 -0.73580376 
C 0.23889054 0.59158135 -1.05402487 
C 1.30246033 0.95035276 -0.00576331 
C 1.34557466 -0.03278444 1.17343092 
C 1.29943178 -1.46962730 0.65056191 
C -0.22498577 -1.35442572 0.58564495 
C -0.07711004 -0.28010913 1.64735537 
C -1.02827216 0.52800833 2.38992698 
C 0.62281611 -1.82718158 3.25311828 
749 
 
H -2.47569098 0.22530050 -0.02291333 
H -2.68700003 -1.37598596 -0.74879036 
H -2.40029343 0.01743957 -1.78753533 
H -0.39365451 1.46741148 -1.30520220 
H 1.14432292 1.97763021 0.36881862 
H 2.30062422 0.95133144 -0.49769928 
H 2.11082358 0.22911075 1.90882341 
H 1.21339212 -2.03152291 2.12586565 
H 1.94654013 -1.94499825 -0.02094146 
H -0.82073103 -2.24622229 0.79776986 
H -1.97054083 -0.00529928 2.59620210 
H -1.28821200 1.45341140 1.84356589 
H -0.62338526 0.85407586 3.36502229 
H -0.43379895 -2.00541123 3.29022601 
H 0.93197116 -0.94906631 3.78380006 
H 1.16286883 -2.69961010 3.60883749 
O 0.94400459 -1.15673513 -2.28284941 
O 0.86606261 0.26336916 -2.29249060 
O -0.33301869 -1.56285002 -1.82717235 
Vibrational frequencies (in cm-1) 
-1322.5  64.0  99.6 116.2 140.3 150.3 158.1 205.0 218.9 236.9 261.5 297.2 335.0 374.3 
422.8 452.7 470.7 494.3 540.1 597.9 648.7 675.9 686.4 707.8 774.0 837.6 851.2 887.6 
926.2 933.9 962.9 973.0 983.2 1003.3 1009.1 1027.4 1043.4 1070.7 1086.5 1095.1 1119.0 
1157.0 1168.5 1173.0 1182.8 1194.0 1207.3 1221.2 1231.5 1245.7 1250.7 1262.6 1268.9 
1273.5 1281.6 1282.6 1289.3 1298.9 1313.2 1313.5 1324.5 1368.6 1379.5 1393.2 1499.4 
1590.4 2649.7 2655.2 2665.4 2667.5 2673.3 2678.0 2686.8 2713.8 2734.6 2746.1 2749.3 
2768.2 2779.8 2782.0 2807.9  
 
 
name= TS577 
energy (in kcal/mol)= 110.090749 
ZPE (in kcal/mol)= 142.368 
G (in kcal/mol)= 118.667 
Geometry 
C -2.46457349 -0.62153162 -0.89747035 
C -0.96029315 -0.36762529 -0.81586233 
C -0.61658230 1.15048479 -0.56671558 
C 0.58068146 1.43039993 0.35654355 
C 1.06680200 0.22568323 1.17409416 
C 1.20105084 -0.98721564 0.23556923 
C -0.24702404 -1.26497552 0.08942616 
C 0.04626234 -0.24295985 2.24677206 
C -1.32658326 0.38318587 2.34641616 
C 0.26615750 -1.48963980 2.92771286 
H -2.94804910 0.07762697 -1.59174673 
H -2.94891923 -0.53606526 0.07953561 
H -2.65967938 -1.63459680 -1.27601607 
H -1.51207103 1.72707316 -0.26722466 
H 0.35094636 2.27797177 1.02607305 
H 1.42449604 1.78091103 -0.28072595 
H 2.03153705 0.48401706 1.65915778 
H 1.77465142 -1.81554339 0.67645169 
H 1.70344544 -0.74368662 -0.71899875 
H -0.68571592 -2.15963045 0.46499843 
H -2.01139155 -0.03412052 1.59268838 
H -1.30299192 1.46918744 2.19878099 
H -1.79900548 0.19278584 3.31860573 
H 0.60003072 0.06273777 3.36105613 
H 1.17630687 -2.04370699 2.82900644 
H -0.50630479 -1.96460457 3.49529852 
O 0.31030219 0.52457654 -2.50623321 
O -0.31619864 1.63453568 -1.87211644 
O -0.50920557 -0.57558333 -2.18524934 
Vibrational frequencies (in cm-1) 
750 
 
-1253.3  68.3  90.1 120.1 142.9 168.8 196.2 205.2 284.9 287.0 315.8 343.9 359.7 405.4 
431.7 447.4 481.5 490.0 527.7 585.9 642.3 682.3 720.4 787.7 832.2 846.7 860.5 930.3 
946.2 950.6 961.9 982.4 989.7 1005.9 1025.5 1035.1 1046.3 1074.6 1081.2 1092.7 1118.2 
1134.2 1168.9 1176.4 1191.2 1204.9 1223.6 1245.3 1253.7 1278.8 1286.5 1291.1 1293.0 
1294.3 1304.0 1313.1 1324.2 1333.1 1360.3 1363.0 1374.2 1380.3 1397.6 1412.0 1446.1 
2258.3 2645.6 2653.3 2671.8 2672.6 2674.1 2676.5 2694.7 2700.1 2728.8 2735.7 2753.4 
2766.6 2771.6 2780.5 2789.5  
 
 
name= TS578 
energy (in kcal/mol)= 112.108971 
ZPE (in kcal/mol)= 140.825 
G (in kcal/mol)= 117.156 
Geometry 
C -2.15467948 -0.12057721 -0.90625590 
C -0.64408765 -0.27601562 -0.86917169 
C 0.15273394 1.09176059 -0.89792327 
C 1.22173813 1.17345645 0.07087601 
C 1.20403083 0.23544878 1.40787870 
C 1.44928706 -1.01378549 0.16639050 
C -0.07794916 -1.18098370 0.23982741 
C -0.13065271 -0.53998501 1.66465956 
C -1.30926329 0.34982404 2.01425975 
C 0.03092842 -1.58245800 2.76983346 
H -2.47195039 0.15692134 -1.92677801 
H -2.51452008 0.66913629 -0.24065664 
H -2.67014048 -1.05068860 -0.64653273 
H -0.51466101 1.98256206 -0.91372250 
H 1.05429039 1.33739835 1.79521766 
H 2.05874431 1.79368863 -0.03947297 
H 2.06090720 0.02215717 2.05927302 
H 2.06791675 -1.74298519 0.68883277 
H 1.91615227 -0.73692462 -0.78898622 
H -0.45266495 -2.20889187 0.17153353 
H -1.37235676 1.23496301 1.36691531 
H -1.23961146 0.71994920 3.04493803 
H -2.25856379 -0.19636151 1.93444698 
H 0.23415959 -1.10238596 3.73549585 
H 0.84692784 -2.28504690 2.57845247 
H -0.88687480 -2.17203825 2.89353039 
O 0.82854036 -0.23244874 -2.61503011 
O 0.63464189 1.10730651 -2.26460022 
O -0.33092556 -0.90991286 -2.11512868 
Vibrational frequencies (in cm-1) 
-1521.5  71.7  84.7 115.7 162.9 181.3 218.7 228.3 250.8 273.2 305.0 327.8 355.2 398.4 
404.7 434.4 466.2 511.5 542.6 566.0 603.9 673.0 689.3 702.6 717.5 837.9 856.4 867.9 
896.8 913.0 938.0 979.1 986.4 993.2 1003.8 1008.1 1018.3 1022.4 1039.0 1062.6 1082.7 
1120.2 1143.9 1152.0 1184.7 1213.1 1226.5 1228.2 1240.9 1251.9 1254.7 1276.6 1281.4 
1285.3 1289.0 1293.8 1298.2 1302.4 1305.8 1317.6 1362.9 1395.4 1400.6 1403.3 1411.7 
2419.9 2627.4 2663.3 2665.3 2670.9 2673.9 2675.2 2678.0 2680.8 2700.3 2715.9 2738.9 
2777.0 2779.7 2782.5 2828.5  
 
 
name= TS579 
energy (in kcal/mol)= 115.138346 
ZPE (in kcal/mol)= 137.82 
G (in kcal/mol)= 111.478 
Geometry 
C -1.26904300 -0.42196388 -0.81480632 
C 0.11844646 -0.42900634 -1.34506447 
C 0.66565146 1.70014403 -1.60542281 
C 1.57749944 2.12123713 -0.63241343 
C 0.77793314 -0.34867835 1.79735293 
C 1.68617310 -0.36340023 0.58107886 
C 1.29766020 -0.76428345 -0.70885266 
751 
 
C -0.28924953 0.65627548 1.68138188 
C -1.49486236 0.55775422 2.50501537 
C 0.36545084 -1.79154813 2.12201642 
H -2.01135728 -0.55404888 -1.61960853 
H -1.51622466 0.52996938 -0.31504370 
H -1.42882578 -1.23250468 -0.08944864 
H -0.39707169 1.92375754 -1.55703301 
H 1.23227111 2.79281923 0.14943816 
H 2.61841326 2.26059380 -0.90549308 
H 1.39221614 0.03663579 2.67300473 
H 2.72093689 -0.60089974 0.85969277 
H 1.79272618 1.03642844 0.24912468 
H 2.11051364 -1.12486745 -1.35955051 
H -1.49058919 1.39898374 3.22377597 
H -1.65737106 -0.36391781 3.07310252 
H -2.38961634 0.72857780 1.88168314 
H -0.16025128 -1.86376115 3.07830017 
H 1.24253975 -2.44821212 2.17846200 
H -0.28571721 -2.20113513 1.34100376 
O 1.21392623 0.09465841 -3.20498535 
O 1.09841172 1.52545149 -2.88823011 
O 0.07636275 -0.52029231 -2.73559324 
Vibrational frequencies (in cm-1) 
-1878.6  34.6  48.3  68.4  86.4 114.4 137.9 153.0 174.5 200.7 217.0 246.5 272.6 301.9 
328.5 347.8 427.7 448.4 453.6 464.2 491.4 520.9 549.7 632.4 666.0 716.0 763.8 816.6 
891.7 910.6 918.0 958.1 974.5 991.6 999.5 1017.3 1026.7 1029.0 1050.0 1079.7 1108.2 
1109.3 1129.8 1189.1 1204.0 1209.5 1218.1 1234.1 1266.5 1267.7 1271.7 1283.1 1294.0 
1300.9 1303.6 1309.7 1333.0 1366.2 1385.2 1392.5 1405.9 1412.2 1428.4 1517.8 1601.8 
1756.0 2647.0 2653.1 2656.0 2664.1 2667.1 2673.7 2679.4 2694.0 2714.9 2720.7 2733.4 
2760.1 2766.2 2769.8 2778.5  
 
 
name= TS580 
energy (in kcal/mol)= 114.756019 
ZPE (in kcal/mol)= 140.126 
G (in kcal/mol)= 116.89 
Geometry 
C -2.59002750 -1.61213413 -0.56186288 
C -1.24409629 -0.92629088 -0.75714084 
C -1.37134434 0.67229938 -0.97619480 
C -0.44349743 1.55378583 -0.09177039 
C 0.45978405 0.75807945 0.88413190 
C 1.07562032 -0.41403915 0.03081429 
C -0.26314828 -1.12028713 0.30367674 
C -0.48460255 -0.29985905 1.49873932 
C -1.68658679 -0.00229042 2.30436057 
C 0.54223106 -1.40491410 2.80248586 
H -3.27133769 -1.40506536 -1.39612401 
H -3.07176920 -1.30538611 0.36868253 
H -2.44743985 -2.70123118 -0.51855209 
H -2.42196566 0.99943703 -0.90004078 
H -1.04711438 2.28487424 0.46996001 
H 0.20974883 2.14542343 -0.76579938 
H 1.10217758 1.36938967 1.50460462 
H 1.95475227 -0.88573675 0.46542371 
H 1.30519804 -0.17829135 -1.00858985 
H 0.27204005 -2.08758177 1.72173850 
H -2.39051705 0.61926349 1.72128865 
H -1.45502969 0.56144034 3.21989863 
H -2.23797187 -0.90808946 2.59650482 
H 1.36378147 -0.72282959 2.91320856 
H 0.95259672 -2.44867835 2.54121124 
H -0.10554130 -1.44178344 3.65319976 
O -0.19750390 -0.26326382 -2.65858090 
O -1.04481359 0.84511518 -2.34133578 
752 
 
O -0.80871693 -1.37487807 -2.05102531 
Vibrational frequencies (in cm-1) 
-1542.2  82.6 141.0 153.6 160.8 191.5 213.6 241.6 247.9 267.5 304.7 323.8 348.6 410.3 
427.6 440.6 473.4 505.1 547.6 589.4 600.9 648.3 676.8 722.8 799.8 818.6 838.2 860.5 
909.8 923.4 934.9 968.3 976.1 985.1 985.7 999.6 1011.4 1058.3 1070.2 1079.1 1090.9 
1103.3 1132.8 1156.0 1178.3 1192.1 1211.4 1219.4 1222.7 1236.1 1247.2 1260.6 1267.8 
1282.4 1286.4 1289.8 1293.7 1313.8 1317.9 1359.9 1373.7 1382.8 1393.2 1411.2 1504.8 
1636.8 2656.6 2660.5 2667.4 2672.8 2676.6 2686.5 2692.8 2694.0 2708.7 2738.3 2755.3 
2771.0 2773.2 2777.9 2784.1  
 
 
name= TS581 
energy (in kcal/mol)= 116.754625 
ZPE (in kcal/mol)= 139.105 
G (in kcal/mol)= 112.747 
Geometry 
C -2.07758260 -0.73791072 -0.89168641 
C -0.66169525 -0.19038787 -1.00691581 
C -0.59387439 1.34622710 -0.69217714 
C 0.47580802 1.80294113 0.26802323 
C -0.72607366 -1.30873333 1.91505349 
C 0.34412791 -1.52918961 0.90522454 
C 0.37412842 -1.03130607 -0.33654768 
C -0.25248202 1.84142880 1.76765081 
C 0.56515955 1.88678694 2.80886862 
C -0.20676619 -1.48375313 3.34205153 
H -2.73100235 -0.30492072 -1.66386038 
H -2.52475964 -0.51041960 0.08437683 
H -2.09806920 -1.82690095 -1.02544376 
H -1.58817439 1.75328494 -0.37666957 
H 0.71685562 2.88152831 0.17625095 
H 1.61963601 1.36194173 -0.15703919 
H -1.17252865 -0.28570552 1.81900312 
H 1.16193339 -2.17284387 1.25020426 
H 1.31442171 0.91181247 0.64880821 
H 1.19231466 -1.30197393 -1.01239966 
H 1.62932881 1.89577759 2.84483960 
H 0.14864969 1.95660465 3.80085386 
H -1.56386859 -2.01375726 1.72526813 
H 0.51443812 -0.69199495 3.59401888 
H 0.27792835 -2.45223168 3.49343008 
H -1.02379283 -1.40312572 4.06918329 
O 0.34432961 0.94111838 -2.69440320 
O -0.35094751 1.94552491 -1.96613870 
O -0.39182151 -0.23214494 -2.43035640 
Vibrational frequencies (in cm-1) 
-1114.1  19.4  48.6  91.6 108.6 125.3 145.9 160.7 171.8 184.9 241.1 246.5 259.6 299.4 
318.5 368.5 377.0 439.7 460.8 505.6 524.3 599.6 619.3 679.9 693.5 708.1 783.7 810.1 
831.6 862.5 883.8 940.1 958.5 967.2 982.7 999.0 1003.4 1018.8 1038.8 1079.4 1111.6 
1121.9 1148.4 1160.5 1182.9 1193.9 1200.9 1210.0 1236.8 1245.9 1268.5 1280.7 1284.5 
1293.0 1296.1 1298.1 1308.5 1335.6 1339.0 1355.4 1394.7 1398.5 1415.5 1799.9 1853.7 
1866.5 2617.5 2659.1 2665.7 2666.4 2672.5 2673.8 2682.6 2714.5 2730.5 2732.0 2742.4 
2777.0 2779.3 2803.7 3229.3  
 
 
name= TS582 
energy (in kcal/mol)= 114.893515 
ZPE (in kcal/mol)= 141.217 
G (in kcal/mol)= 117.947 
Geometry 
C -2.35829730 -0.04170544 -0.92371450 
C -1.11538092 -0.00919285 -0.20618493 
C -0.22317956 1.25566233 -0.30683896 
C 1.08929531 1.14844722 0.51829907 
C 0.97510874 -0.02869912 1.41496566 
753 
 
C 0.76949104 -1.32835210 0.66037176 
C -0.74333009 -0.98642078 0.86667734 
C -0.39783286 -0.20825464 2.26168638 
C -1.18356850 1.04844010 2.56173839 
C -0.15219517 -1.04250265 3.38081183 
H -2.75979368 0.83544187 -1.41157909 
H -3.10503551 -0.79506355 -0.74524927 
H -0.90251225 -1.52499928 -1.84637404 
H -0.78782300 2.17030782 -0.01724435 
H 1.26834411 2.08290105 1.08014189 
H 1.94918306 1.05280307 -0.17887668 
H 2.03422195 -0.27740836 2.76426521 
H 1.09407296 -2.23722560 1.17558041 
H 1.13143961 -1.37725645 -0.36971032 
H -1.43147967 -1.81544942 1.02618670 
H -1.94375166 1.26463765 1.80324957 
H -0.52592147 1.92223531 2.65012870 
H -1.72436733 0.96575293 3.51536313 
H 1.68080211 -0.60008924 3.42031477 
H 0.08346293 -2.08007595 3.28129730 
H -0.43696147 -0.75297216 4.36950407 
O 0.15368637 0.24330474 -2.35105592 
O 0.04733194 1.48721999 -1.68304594 
O -1.00310255 -0.51286358 -1.65853233 
Vibrational frequencies (in cm-1) 
-910.1  58.7  95.0 130.0 197.8 210.6 239.3 279.0 284.7 339.7 360.4 385.4 402.3 416.6 
438.0 458.3 487.1 527.9 554.3 567.4 608.6 621.0 631.5 695.9 722.1 743.8 749.5 812.0 
817.3 847.3 915.0 928.4 947.2 953.1 968.5 975.8 1002.5 1006.2 1040.3 1043.2 1048.1 
1064.8 1085.9 1093.3 1102.6 1118.4 1135.5 1162.4 1177.0 1196.9 1213.8 1238.1 1258.4 
1267.5 1288.7 1292.1 1299.1 1314.0 1322.9 1333.6 1360.4 1363.4 1393.8 1405.9 1477.5 
1546.2 2657.7 2667.1 2675.3 2680.1 2686.6 2716.8 2735.5 2741.5 2743.8 2762.4 2779.5 
2782.3 2790.0 2902.5 4439.2  
 
 
name= TS583 
energy (in kcal/mol)= 115.746981 
ZPE (in kcal/mol)= 140.62 
G (in kcal/mol)= 117.034 
Geometry 
C -2.12170913 -0.71141850 -1.03318340 
C -0.61227991 -0.61709152 -0.86371237 
C -0.03919255 0.84058469 -1.01842839 
C 0.90487014 1.31348349 0.10854075 
C 1.18295620 0.17996983 1.09453985 
C 1.40560081 -1.14994925 0.49080161 
C -0.08630358 -1.32437890 0.38037542 
C -0.15520332 -0.34381290 1.70559108 
C -1.31725745 0.60494399 1.89077469 
C 0.03606224 -1.15649656 2.97699047 
H -2.45927274 -0.17911580 -1.93205147 
H -2.65805177 -0.30752431 -0.16939665 
H -2.43220971 -1.75965580 -1.15043023 
H -0.83838520 1.58250980 -1.21336696 
H 0.47008572 2.17811474 0.64154133 
H 1.83271826 1.69322254 -0.36227221 
H 2.39598214 0.38346566 1.48565265 
H 2.05771892 -1.93725882 0.74447273 
H 2.73284043 -0.15976210 0.63533976 
H -0.49302665 -2.32580639 0.51434360 
H -1.56173038 1.18157925 0.99401515 
H -1.10578733 1.32853373 2.68895620 
H -2.22598236 0.05991180 2.17917807 
H 0.22771506 -0.50810971 3.83868902 
H 0.87829185 -1.85548778 2.89748022 
H -0.85421548 -1.75578654 3.20072493 
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O 1.07195526 -0.57584511 -2.37008204 
O 0.68622889 0.79174245 -2.24448434 
O -0.09610758 -1.28647503 -2.03187736 
Vibrational frequencies (in cm-1) 
-2307.5  76.3 106.2 140.9 144.4 170.1 200.2 210.7 233.0 260.2 297.6 322.5 353.1 378.6 
429.6 467.2 481.7 485.7 524.4 582.1 638.7 664.5 704.0 744.1 757.5 841.6 854.9 884.1 
944.5 963.5 970.9 978.0 1001.2 1008.2 1012.2 1016.2 1054.9 1072.1 1076.4 1113.0 1123.8 
1140.1 1164.9 1179.3 1193.7 1207.4 1232.4 1246.3 1253.8 1273.9 1282.0 1285.2 1287.1 
1292.0 1297.8 1299.4 1306.2 1308.6 1316.2 1327.3 1342.0 1393.3 1403.8 1405.2 1416.9 
1664.9 2513.3 2659.8 2670.9 2672.8 2675.4 2676.0 2679.0 2681.8 2688.6 2740.3 2749.5 
2780.3 2781.8 2783.1 2804.0  
 
 
name= TS584 
energy (in kcal/mol)= 117.158283 
ZPE (in kcal/mol)= 139.692 
G (in kcal/mol)= 115.312 
Geometry 
C -1.68114164 0.55453124 -1.84709928 
C -0.58061873 -0.25819965 -1.18896593 
C 0.81975891 0.43248178 -1.23382248 
C 1.31454124 0.91911824 0.13111584 
C 1.00300996 -0.05062978 1.23422206 
C 2.09774594 -0.98195503 1.59799203 
C -1.07107496 -0.82425490 0.09666179 
C -0.43639400 -0.45540911 1.37359838 
C -1.25614097 0.74125522 1.69328481 
C -0.65530903 -1.58299576 2.39107081 
H -1.46362171 0.73688770 -2.90901596 
H -1.82271571 1.52251133 -1.35307448 
H -2.64337197 0.01762596 -1.80554312 
H 0.85371111 1.25623430 -1.98056263 
H 0.84841114 1.90786053 0.33742677 
H 2.40583676 1.11727274 0.06620189 
H 0.88391566 1.06107006 2.52044221 
H 3.07750273 -0.48524771 1.64842020 
H 1.93868629 -1.47718956 2.56648778 
H 2.19696424 -1.78117092 0.83885518 
H -1.31452552 1.57110249 1.03002690 
H 0.10856443 1.34519718 2.64126751 
H -2.07256646 0.65007533 2.37164100 
H -0.32592222 -1.28507087 3.39123732 
H -0.12922056 -2.49804932 2.09948425 
H -1.72244910 -1.83965790 2.45434009 
O 0.96156770 -1.77973637 -1.73500056 
O 1.70528843 -0.54824016 -1.75944581 
O -0.35070903 -1.40097403 -2.04936520 
Vibrational frequencies (in cm-1) 
-1173.9  58.6  71.8 118.2 129.0 146.2 196.1 205.1 225.7 236.3 286.6 304.0 345.3 377.1 
388.9 405.8 428.2 456.9 482.2 499.8 588.0 627.6 666.8 701.6 719.3 723.6 768.2 832.0 
862.8 895.5 918.9 924.9 958.7 968.8 978.9 994.6 1004.6 1021.6 1042.3 1050.4 1078.8 
1112.0 1157.9 1164.5 1182.1 1211.2 1214.7 1227.2 1254.5 1260.6 1265.1 1273.1 1276.6 
1278.5 1284.2 1301.4 1306.7 1308.4 1321.4 1351.4 1363.4 1369.8 1385.5 1392.5 1396.3 
1412.4 2649.5 2651.4 2662.4 2668.7 2672.4 2673.5 2676.8 2683.0 2732.5 2738.6 2771.0 
2775.3 2780.1 2789.9 4029.6  
 
 
name= TS585 
energy (in kcal/mol)= 117.166064 
ZPE (in kcal/mol)= 139.732 
G (in kcal/mol)= 116.32 
Geometry 
C -2.31480879 0.46187189 -0.69770167 
C -0.81392924 0.20451682 -0.64907540 
C 0.04824727 1.53499044 -0.53902661 
755 
 
C 1.23106569 1.51013305 0.48637365 
C 1.14051572 0.24461090 1.23204064 
C 1.13277027 -0.99357773 0.31809238 
C -0.43801019 -0.86725635 0.40769783 
C -0.20916114 -0.06979091 1.71245715 
C -1.20223086 0.73900565 2.44728927 
C 0.29822759 -1.36899958 3.15353191 
H -2.55951681 1.22835556 -1.44682316 
H -2.71589024 0.78368695 0.26618658 
H -2.85601480 -0.44778343 -0.99502903 
H -0.59309198 2.42119830 -0.38575367 
H 1.18468132 2.39484463 1.14243329 
H 2.19089521 1.58447411 -0.06231780 
H 1.31320850 -0.62836570 2.77663890 
H 1.53599052 -1.90799019 0.74864231 
H 1.57227492 -0.87393723 -0.67138131 
H -1.05031236 -1.75889835 0.38260250 
H -1.52659275 1.59768467 1.83210386 
H -0.78662894 1.17728226 3.36780890 
H -2.10226603 0.17056023 2.72074002 
H 1.38563056 -1.51631790 3.48492064 
H -0.04209074 -2.24932141 2.64303461 
H -0.32687769 -1.07812352 3.97061104 
O 0.69113337 0.37732876 -2.35059880 
O 0.53645202 1.69663615 -1.86742503 
O -0.50053211 -0.29423807 -1.95349464 
Vibrational frequencies (in cm-1) 
-1756.1  82.3 119.0 129.0 166.6 182.3 200.4 238.0 250.1 260.4 306.6 325.6 351.8 414.3 
417.3 466.6 468.5 500.5 522.1 592.5 611.2 646.6 699.4 716.0 794.8 816.8 835.3 864.6 
911.3 924.1 932.4 963.4 970.7 979.2 984.8 990.1 1009.8 1034.6 1057.9 1068.2 1086.4 
1117.3 1128.5 1163.4 1170.7 1190.0 1218.5 1223.1 1226.5 1237.4 1254.4 1259.4 1266.7 
1276.8 1279.2 1284.2 1289.3 1314.9 1316.5 1324.6 1337.5 1379.2 1395.5 1400.8 1491.2 
1593.7 2654.9 2656.0 2668.1 2672.3 2673.3 2679.0 2693.2 2695.4 2710.0 2751.2 2755.8 
2772.5 2773.2 2778.0 2781.0  
 
 
name= TS586 
energy (in kcal/mol)= 118.039216 
ZPE (in kcal/mol)= 139.207 
G (in kcal/mol)= 114.226 
Geometry 
C -1.89935909 -0.50310645 -1.20926239 
C -0.52897765 -0.10721726 -0.67235009 
C -0.32717562 1.42894822 -0.49829721 
C -0.13298183 1.91630635 0.93678083 
C 0.40680535 0.87654251 1.93230408 
C 1.90452537 0.64941315 1.71187927 
C -0.19362502 -0.98200837 0.46971696 
C -0.38344664 -0.46945647 1.84067810 
C -1.88049602 -0.24209386 2.15130431 
C 0.03061696 -1.49557208 2.82186111 
H -2.04856490 -0.10075277 -2.22311736 
H -1.99568793 -1.59718919 -1.28769294 
H -2.71334663 -0.13675092 -0.57495628 
H -1.14101163 2.00234109 -0.99802342 
H -1.09309897 2.31837944 1.31763273 
H 0.55751602 2.78902239 0.91660403 
H 0.25843711 1.27656812 2.96576499 
H 2.32192205 -0.05569796 2.43701861 
H 2.46604896 1.58706606 1.81275183 
H 2.11558280 0.26376818 0.70540873 
H -2.33552785 0.50339444 1.49667109 
H -2.00901658 0.09235245 3.18887637 
H -2.43629991 -1.18604163 2.05792655 
H 0.63974216 -1.23645283 3.65540764 
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H 1.30915612 -2.27438535 2.06407651 
H 0.65031201 -2.74690738 2.07159098 
O 1.45765428 0.48068658 -1.53422459 
O 0.82155320 1.73880482 -1.28457410 
O 0.39509199 -0.41239749 -1.74408458 
Vibrational frequencies (in cm-1) 
-946.1  38.7  88.9 107.2 130.9 152.7 159.9 186.4 201.4 210.0 250.7 262.1 296.8 309.7 
338.7 387.2 416.0 425.4 453.7 492.0 515.0 531.9 634.4 659.6 678.7 707.1 805.4 824.7 
845.0 870.3 903.7 933.0 962.6 977.3 1001.3 1013.6 1032.1 1041.3 1050.9 1064.7 1087.9 
1097.4 1119.6 1148.7 1154.5 1176.4 1188.1 1208.7 1218.8 1256.3 1266.6 1277.6 1280.9 
1283.0 1288.0 1291.8 1295.8 1299.9 1302.2 1310.2 1324.1 1379.6 1383.4 1396.4 1402.6 
1417.2 2651.8 2661.0 2663.9 2668.5 2671.4 2675.3 2676.3 2677.0 2698.2 2704.8 2733.9 
2774.0 2775.9 2779.4 4748.5  
 
 
name= TS587 
energy (in kcal/mol)= 119.247944 
ZPE (in kcal/mol)= 138.195 
G (in kcal/mol)= 110.793 
Geometry 
C -1.19739789 -2.20666984 -0.93864508 
C -0.22855778 -1.09659789 -1.32815077 
C -0.78307348 0.32517888 -0.97807853 
C 0.10709932 1.18145945 -0.07859938 
C -0.00685623 0.79397127 1.36893332 
C 2.21908163 -1.53631805 -1.52442442 
C 1.13466204 -1.36655593 -0.77174280 
C -0.77024913 -0.24178869 1.68592458 
C 0.78648494 1.66529067 2.29778728 
C -0.94126250 -0.74218148 3.22733725 
H -1.43054467 -2.13161205 0.13816785 
H -0.77689735 -3.19831542 -1.13160738 
H -2.13954723 -2.12736636 -1.49357707 
H -1.82149863 0.27280116 -0.58164276 
H -0.18564585 2.24631232 -0.20360175 
H 1.16318913 1.12344495 -0.41330943 
H -0.89566769 0.44826065 3.59734035 
H 3.19711678 -1.74069749 -1.12104117 
H 2.20852424 -1.47979337 -2.60417673 
H 1.15716075 -1.41676089 0.31874119 
H 0.16007243 2.43555986 2.76201823 
H 1.57972381 2.20487089 1.75722325 
H 1.29996148 1.09071207 3.07375695 
H -0.88066378 -0.22850389 4.36374664 
H -0.10673881 -1.45903970 3.27898416 
H -1.91928791 -1.24352232 3.19102331 
O -0.03123484 0.27203867 -3.10772318 
O -0.92830134 0.96497339 -2.24898820 
O -0.20912941 -1.08851678 -2.76733745 
Vibrational frequencies (in cm-1) 
-1198.0  25.8  50.0  56.7  62.0  76.7  86.5 130.7 187.3 196.4 206.0 234.7 264.9 281.7 
299.8 331.4 351.7 414.0 435.9 476.1 498.1 532.8 557.0 599.0 671.2 682.5 722.9 751.7 
825.6 867.8 931.6 965.0 975.2 985.7 994.0 1009.8 1015.4 1059.7 1063.9 1067.8 1087.4 
1089.6 1142.4 1161.9 1177.1 1202.3 1206.9 1246.2 1257.0 1263.3 1275.4 1289.0 1291.5 
1293.5 1300.4 1306.7 1309.6 1322.6 1335.0 1353.7 1388.4 1395.6 1396.5 1846.2 1854.7 
1987.2 2650.4 2654.6 2656.7 2665.6 2680.1 2681.6 2683.8 2711.8 2714.1 2738.4 2749.5 
2775.5 2776.2 2785.9 3019.9  
 
 
name= TS588 
energy (in kcal/mol)= 118.746966 
ZPE (in kcal/mol)= 138.817 
G (in kcal/mol)= 113.865 
Geometry 
C -2.22637765 -1.44634575 0.96369885 
757 
 
C -0.88031216 -0.86028878 0.74363278 
C -1.66623042 1.04412505 -0.18342100 
C 1.42272679 1.46595053 0.80616298 
C 1.30143386 0.08065178 1.21496664 
C 1.44235214 -0.98209497 0.09323937 
C 0.02848311 -1.48452343 -0.16261137 
C -0.08800777 -0.23955145 1.88344837 
C -0.69299662 0.96100475 2.60549337 
C 0.12328302 -1.35054427 2.94424551 
H -2.84085563 -1.41538101 0.04832774 
H -2.78999696 -0.92579649 1.74946641 
H -2.16465860 -2.50291084 1.26748897 
H -2.40575627 1.00507390 0.61544632 
H -0.73522043 1.58873822 -0.02313995 
H 1.96966482 1.67598584 -0.09936273 
H 2.10860563 -0.05175381 1.99000736 
H 2.10430594 -1.80542326 0.40876254 
H 1.89506656 -0.55657667 -0.81789908 
H -0.07447469 -2.57681250 -0.32735754 
H -1.74642793 0.79425944 2.84909329 
H -0.60744080 1.89296386 2.03010911 
H -0.16345156 1.16108275 3.54596768 
H 0.77552227 -1.01051704 3.75325332 
H 0.56905228 -2.24769551 2.50567940 
H -0.83262814 -1.64380273 3.39127707 
O -0.41216454 -0.09819845 -2.07680990 
O -2.01595832 0.77109770 -1.33698718 
O -0.38009806 -1.19761304 -1.64376744 
Vibrational frequencies (in cm-1) 
-597.3  52.0  78.0 119.3 156.0 176.5 187.8 198.9 204.0 224.7 239.3 250.8 269.8 291.3 
306.6 320.3 349.3 384.9 401.2 414.4 469.5 492.3 517.0 574.8 616.7 671.2 692.3 804.7 
860.5 917.3 931.3 967.6 989.1 1003.6 1021.0 1031.3 1050.6 1080.8 1092.0 1103.9 1115.7 
1137.8 1143.1 1148.1 1174.0 1216.1 1227.3 1243.1 1279.1 1287.0 1290.6 1294.5 1300.6 
1303.6 1309.2 1317.9 1321.8 1339.2 1343.5 1376.0 1389.3 1401.2 1417.4 1476.3 1658.9 
2624.4 2657.0 2657.6 2660.5 2665.0 2667.3 2669.0 2675.2 2678.0 2680.7 2682.3 2685.4 
2746.7 2771.1 2777.8 2781.6  
 
 
name= TS589 
energy (in kcal/mol)= 118.235537 
ZPE (in kcal/mol)= 139.663 
G (in kcal/mol)= 115.667 
Geometry 
C -1.74585275 -0.47346767 -1.38284363 
C -0.29299638 -0.27459469 -0.98529250 
C 0.11994499 1.23276850 -0.88220970 
C 1.07471815 1.55178890 0.18683896 
C 0.80722546 1.03333161 1.53418837 
C 1.52959799 -1.47726663 -0.02694124 
C 0.12412484 -1.10679620 0.24508316 
C 0.06684797 -0.33120094 1.59539036 
C -1.40183789 -0.09581713 1.98051336 
C 0.72121253 -1.22367804 2.66552420 
H -1.99382048 0.12836820 -2.27025585 
H -2.43469285 -0.19452765 -0.57847069 
H -1.95002836 -1.51942440 -1.65036076 
H -0.75932216 1.91558690 -0.82125685 
H 0.21135567 1.80845492 2.07262194 
H 2.47938762 1.36755590 -0.27701139 
H 1.74617306 0.98576596 2.12267131 
H 1.71680841 -2.51328297 -0.25979810 
H 2.32684651 0.55656643 -0.25620261 
H -0.56485730 -1.98106365 0.33337188 
H -1.88703354 0.60961341 1.29754796 
H -1.48301956 0.32276691 2.99059808 
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H -1.98051468 -1.02540331 1.97099813 
H 0.68236709 -0.74889988 3.65271767 
H 1.77780887 -1.41694439 2.44223417 
H 0.21326149 -2.18964869 2.75342514 
O 1.35753956 0.29134140 -2.48572207 
O 0.66323281 1.47423105 -2.18527877 
O 0.48072386 -0.77691335 -2.09078376 
Vibrational frequencies (in cm-1) 
-929.5  49.7  98.0 159.4 160.1 187.8 211.8 216.7 239.8 253.4 284.6 302.4 307.8 341.3 
374.3 412.5 439.8 456.3 461.3 505.8 539.2 594.9 609.9 662.4 698.0 702.7 756.4 833.9 
881.3 889.9 899.7 940.1 965.8 977.3 978.8 987.1 1009.7 1025.1 1036.7 1041.9 1094.3 
1120.6 1132.8 1152.8 1158.4 1175.1 1186.0 1206.4 1222.8 1246.1 1254.2 1265.2 1280.0 
1284.0 1285.9 1293.8 1302.8 1305.9 1308.6 1321.2 1330.3 1374.7 1382.7 1393.4 1402.9 
1407.9 2649.8 2666.3 2668.1 2669.5 2673.5 2674.3 2676.2 2678.0 2688.0 2691.9 2738.8 
2777.2 2778.2 2780.7 4501.9  
 
 
name= TS590 
energy (in kcal/mol)= 116.863806 
ZPE (in kcal/mol)= 141.372 
G (in kcal/mol)= 117.396 
Geometry 
C -2.23221597 -0.05315948 -1.00341823 
C -0.71811746 -0.13819872 -0.86901862 
C -0.01543269 1.28135200 -0.81171554 
C 0.95420670 1.43417847 0.27707678 
C 1.33153556 -0.31653250 1.52450422 
C 1.25052145 -1.29854096 0.34790599 
C -0.30087176 -1.00208005 0.31844056 
C -0.07277195 -0.12473521 1.56958184 
C -1.02915829 0.67966631 2.33026806 
C 0.60276953 -1.52415899 2.99900899 
H -2.51272074 0.58895735 -1.85145291 
H -2.70078154 0.35072105 -0.10166790 
H -2.67135589 -1.03931303 -1.20352918 
H -0.76832894 2.09800092 -0.84998878 
H 0.80645492 2.22654666 0.97498039 
H 1.98702191 1.34618662 -0.00003273 
H 2.17803016 0.09776893 2.02663086 
H 1.51386472 -2.33550089 0.56406889 
H 1.79237029 -0.99071696 -0.55652402 
H -0.93625160 -1.88534103 0.44648736 
H -1.50657511 1.44373196 1.68691910 
H -0.56003140 1.22381756 3.16729630 
H -1.84428152 0.06755785 2.75200010 
H 1.48064405 -2.13358230 2.94091779 
H -0.28013633 -2.10215651 2.83771628 
H 0.57544184 -0.91881967 3.87621082 
O 0.91247520 0.02643735 -2.43722973 
O 0.59078569 1.35297061 -2.11619918 
O -0.25482552 -0.72697037 -2.07797992 
Vibrational frequencies (in cm-1) 
-1998.7  61.9 113.3 137.2 143.2 152.1 157.3 197.8 232.4 264.6 278.4 305.3 323.5 366.6 
376.7 430.8 470.0 513.4 518.0 584.9 628.1 680.0 696.5 721.6 808.7 823.2 827.6 857.5 
898.8 904.6 978.2 979.7 983.7 988.6 998.9 1007.7 1019.6 1035.8 1048.7 1068.0 1087.5 
1112.3 1117.4 1154.1 1170.7 1178.0 1224.7 1236.4 1247.8 1249.6 1259.1 1262.0 1270.6 
1280.8 1285.9 1289.5 1295.4 1299.5 1311.4 1322.6 1341.9 1362.0 1376.7 1393.9 1633.1 
2650.4 2663.2 2668.7 2671.5 2681.4 2683.6 2702.0 2719.9 2730.4 2735.8 2751.3 2756.3 
2771.4 2780.7 2782.9 2796.2  
 
 
name= TS591 
energy (in kcal/mol)= 120.012255 
ZPE (in kcal/mol)= 139.144 
G (in kcal/mol)= 114.77 
759 
 
Geometry 
C -2.00890931 -0.21288952 -1.71979765 
C -0.54843884 -0.45369977 -1.38523571 
C 0.28565370 0.86731604 -1.27146937 
C 0.60294262 1.21429352 0.11183546 
C 1.06424244 0.19392379 1.06701959 
C 2.32283016 -0.50580844 0.81950449 
C -0.32637829 -1.45410977 -0.24797047 
C -0.12303242 -0.83823316 1.15017401 
C -1.39289068 -0.13129117 1.64010176 
C 0.23812282 -1.95527985 2.13875098 
H -2.12186202 0.41098316 -2.61771504 
H -2.52410739 0.29169444 -0.89192392 
H -2.53721362 -1.15504767 -1.91780190 
H -0.21346754 1.70067393 -1.81995391 
H 1.35437927 2.52421548 0.20743519 
H 1.96474641 2.10574779 -0.15026678 
H 1.17223540 0.64125371 2.10185370 
H 0.56998434 -2.07044682 -0.49201478 
H 3.06742054 0.02791578 0.24686523 
H -1.16581812 -2.17439342 -0.21487574 
H -1.61987670 0.75746250 1.03514222 
H -1.28266012 0.21621427 2.67257597 
H -2.25943167 -0.79776254 1.60488692 
H 0.36708340 -1.56731285 3.15360435 
H 1.18804939 -2.43841521 1.86160449 
H -0.53622108 -2.72670299 2.17225880 
O 1.39044942 -0.75338190 -2.47427347 
O 1.46954040 0.61564485 -2.04742245 
O 0.01763180 -1.01431668 -2.59062747 
Vibrational frequencies (in cm-1) 
-1016.5  60.6  87.1 127.6 131.8 174.0 194.2 207.6 224.2 242.3 252.1 269.6 310.4 323.2 
357.6 373.2 407.0 446.4 475.0 495.9 523.4 601.5 615.3 651.6 661.2 687.5 732.7 838.7 
852.1 877.8 923.7 932.1 942.2 961.3 986.4 995.2 1007.5 1016.2 1030.0 1051.6 1080.9 
1094.1 1119.7 1149.6 1155.5 1171.4 1205.0 1222.6 1232.6 1251.5 1270.8 1276.8 1281.1 
1285.8 1290.1 1293.8 1296.5 1303.6 1308.0 1312.8 1320.9 1386.0 1396.3 1410.0 1412.7 
1417.9 2648.8 2655.4 2663.5 2666.7 2669.3 2669.9 2671.4 2680.1 2681.8 2685.9 2734.2 
2778.0 2779.3 2781.3 4572.6  
 
 
name= TS592 
energy (in kcal/mol)= 119.970622 
ZPE (in kcal/mol)= 139.365 
G (in kcal/mol)= 112.781 
Geometry 
C -1.90773772 -1.59447685 -0.85682986 
C -0.57412594 -1.00132811 -1.22954632 
C -0.33843334 0.42676863 -0.68513797 
C 0.94289651 0.59012685 0.14022449 
C 0.82059827 0.10541311 1.59933264 
C 0.97510299 -1.41638667 1.68306369 
C 0.45461252 -1.91315145 -1.53694245 
C -0.45086711 0.61208052 2.23384647 
C -0.49484267 2.09357887 2.43630714 
C -1.46931089 -0.16647219 2.60626814 
H -2.72753344 -1.01441724 -1.31400079 
H -2.06360369 -1.57494417 0.23256710 
H -2.02691204 -2.63152281 -1.19366919 
H -1.23772970 0.77916745 -0.13306765 
H 1.22075920 1.66741553 0.13570508 
H 1.78970948 0.08075590 -0.35611672 
H 1.68090121 0.55320072 2.17041628 
H 0.92301529 -1.76150413 2.72249753 
H 1.94082736 -1.74111352 1.27894662 
H 0.34106768 -1.37539460 -3.10868796 
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H -1.40518214 2.41982023 2.95748291 
H -0.46796782 2.63107815 1.47635542 
H 0.35891744 2.44507834 3.03153566 
H -2.36779658 0.21267552 3.06593063 
H 0.19407830 -1.94097469 1.12250558 
H -1.49096986 -1.23651864 2.49796217 
O -0.80799021 0.75414134 -2.94616938 
O -0.15116033 1.32021267 -1.79321393 
O -0.49872943 -0.62771099 -2.72412862 
Vibrational frequencies (in cm-1) 
-1224.1  27.4  50.1  58.5  81.8  93.6 130.6 139.4 202.1 212.7 220.3 244.3 283.4 308.0 
340.7 383.1 399.4 449.3 465.3 477.3 502.8 556.5 580.0 602.7 672.7 685.7 806.0 818.1 
853.6 862.2 955.9 973.3 992.7 996.6 1034.9 1038.1 1047.3 1075.8 1078.8 1088.1 1108.3 
1125.7 1147.1 1178.6 1190.9 1220.3 1229.6 1267.7 1274.4 1275.7 1280.6 1283.2 1289.6 
1290.8 1298.8 1308.5 1324.0 1332.9 1378.9 1384.9 1395.0 1398.8 1412.7 1529.9 1864.7 
2294.4 2652.2 2657.6 2666.3 2666.8 2669.0 2671.2 2674.0 2677.2 2691.8 2722.3 2738.9 
2772.0 2778.1 2781.8 2792.9  
 
 
name= TS593 
energy (in kcal/mol)= 117.045103 
ZPE (in kcal/mol)= 142.734 
G (in kcal/mol)= 119.016 
Geometry 
C -2.53748679 -0.55739755 -0.35127990 
C -1.02776803 -0.58524931 -0.54779118 
C -0.44216983 0.80832689 -0.96675045 
C 0.86026305 1.23251692 -0.27531347 
C 1.24692889 0.35046825 0.90047378 
C 1.22063922 -1.12518795 0.41637817 
C -0.29173237 -1.20307371 0.64593651 
C -0.25381900 -0.19737006 1.82612757 
C 0.58868655 1.66904556 2.33086975 
C 0.00374235 -0.89988868 3.13917675 
H -2.83273919 0.05940052 0.50307567 
H -2.93320581 -1.56883094 -0.18367977 
H -3.04494163 -0.16674367 -1.24558559 
H -1.20661728 1.61050637 -0.92019755 
H 0.79984380 2.29682439 0.03655907 
H 1.68580963 1.21280489 -1.02292371 
H 2.18939211 0.60272751 1.40173114 
H 1.79993990 -1.81007544 1.04492718 
H 1.55782310 -1.27572439 -0.61585019 
H -0.68986745 -2.19720555 0.89554058 
H 0.89570328 1.41290582 3.30273549 
H -1.15784222 0.42453695 1.83828225 
H -0.30538897 2.19445331 2.15583746 
H 1.05779570 -1.18294201 3.25741345 
H -0.58656302 -1.82441686 3.22071653 
H -0.26658179 -0.28291642 4.00592351 
O 0.13801592 -0.72365570 -2.49603019 
O -0.21161183 0.64217724 -2.36698811 
O -0.82350832 -1.41048068 -1.70423317 
Vibrational frequencies (in cm-1) 
-737.7  56.2  78.4 130.9 143.3 154.8 217.0 254.1 284.5 304.8 335.0 345.6 359.1 392.9 
415.0 464.3 480.1 501.5 562.6 620.0 657.9 708.1 756.2 834.4 859.6 865.7 886.2 917.4 
935.6 961.2 962.6 977.6 998.5 1017.5 1025.8 1038.3 1063.7 1091.5 1106.5 1123.0 1142.8 
1152.5 1168.7 1173.8 1189.6 1192.3 1193.9 1218.5 1226.6 1249.4 1255.1 1267.3 1282.4 
1282.8 1286.0 1290.8 1295.6 1305.2 1309.8 1314.8 1329.6 1366.1 1368.8 1394.0 1401.9 
2642.4 2665.1 2667.4 2667.8 2676.2 2682.4 2689.4 2694.5 2698.5 2708.7 2721.2 2730.2 
2734.0 2763.0 2777.3 2779.5  
 
 
name= TS594 
energy (in kcal/mol)= 121.714621 
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ZPE (in kcal/mol)= 138.816 
G (in kcal/mol)= 114.763 
Geometry 
C -2.31834656 -0.36925538 -1.15654035 
C -0.81779908 -0.59378900 -0.95060516 
C -0.00703821 0.76919274 -1.05537549 
C 1.09441944 0.92373015 -0.00429098 
C 1.14357015 -0.12174762 1.15084129 
C 2.34755480 -0.58579939 1.54043818 
C -0.45410694 -1.37142298 0.21340036 
C -0.22691368 -0.79346932 1.51072868 
C -1.23900320 0.26634474 1.99771230 
C -0.06126407 -1.83696000 2.62202083 
H -2.52938160 0.21670008 -2.05608857 
H -2.77046959 0.11739195 -0.28945166 
H -2.81858386 -1.34230011 -1.27159422 
H -0.67813839 1.64543786 -1.10234952 
H 0.95787137 1.99952988 0.55187053 
H 2.08871867 0.98268121 -0.49983347 
H 0.79176757 1.36406404 1.41477902 
H 2.48682373 -1.19738991 2.41404014 
H 3.25697786 -0.44603881 0.98632196 
H -0.25905227 -2.41501984 0.05984125 
H -1.44733902 1.03222801 1.25093935 
H -0.92335816 0.73086418 2.93383727 
H -2.20098101 -0.23008038 2.19528566 
H 0.28671769 -1.39216886 3.55691271 
H 0.65227372 -2.61774619 2.32887620 
H -1.01772827 -2.33842597 2.81288342 
O 0.80261907 -0.70169930 -2.53730900 
O 0.61709250 0.71059526 -2.32320298 
O -0.42693822 -1.25921810 -2.18581051 
Vibrational frequencies (in cm-1) 
-1707.5  59.8  90.9 129.3 146.3 190.1 213.3 221.2 229.8 254.6 277.6 324.0 336.9 357.8 
397.4 419.7 426.4 467.6 476.8 503.6 518.8 591.9 624.7 657.1 687.7 690.9 722.8 784.6 
825.1 850.2 898.7 915.0 943.1 977.1 994.0 1005.0 1016.1 1026.8 1030.9 1063.8 1097.4 
1102.6 1124.5 1141.1 1152.5 1168.5 1182.8 1218.8 1239.5 1281.5 1284.2 1292.0 1293.6 
1300.5 1303.8 1308.4 1311.7 1343.4 1347.1 1383.4 1389.1 1398.4 1405.1 1510.2 1702.1 
1826.5 2562.9 2665.7 2668.4 2673.8 2675.5 2685.1 2686.9 2688.2 2690.9 2724.1 2778.8 
2781.7 2782.1 2785.5 2797.8  
 
 
name= TS595 
energy (in kcal/mol)= 123.079843 
ZPE (in kcal/mol)= 137.841 
G (in kcal/mol)= 112.096 
Geometry 
C -2.58820649 -0.60690139 -1.17888139 
C -1.13541453 -0.89135066 -0.95012241 
C -0.01523297 0.25996930 -0.83925724 
C 2.33743497 1.47235904 1.72769500 
C 0.47533751 -0.38444287 0.47959481 
C 1.92155262 -0.49603180 0.72529931 
C -0.63920908 -1.45974931 0.38714044 
C -0.62360310 -0.45954495 1.53485694 
C -1.63426877 0.64746135 1.68732558 
C -0.24767000 -1.04434139 2.87987809 
H -2.73510548 0.24004842 -1.86312826 
H -3.12014490 -0.39207416 -0.24300379 
H -3.09181627 -1.47594143 -1.63451527 
H -0.27997995 1.31435187 -0.85465538 
H 1.33502196 1.82338597 1.77783226 
H 2.50697242 0.52956879 0.50151258 
H 2.72606813 1.06262233 2.62793274 
H 2.18137513 -0.95768754 1.68280089 
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H 2.43093429 -1.08357872 -0.06072541 
H -0.59161492 -2.52021851 0.53581772 
H -2.58938917 0.25906966 2.06789123 
H -1.84594539 1.17829898 0.75250996 
H -1.28086574 1.40348342 2.40305195 
H 0.26301315 -0.30305407 3.50727418 
H 0.41369585 -1.91555821 2.79303409 
H -1.14219171 -1.37856592 3.42368322 
O 0.69871027 -1.38714534 -2.17211418 
O 0.83088529 0.01729314 -1.92997163 
O -0.69224853 -1.65050600 -2.06421072 
Vibrational frequencies (in cm-1) 
-663.4  43.4  53.7  70.9 113.7 135.0 153.0 162.2 193.6 200.5 213.2 256.9 281.1 286.9 
326.0 368.2 402.6 439.0 463.3 484.5 524.1 614.6 665.0 690.6 712.1 739.4 772.6 838.1 
851.5 911.2 933.0 957.7 970.3 985.7 990.1 1005.1 1012.1 1017.2 1033.4 1045.9 1081.3 
1116.0 1144.1 1152.0 1160.0 1185.1 1195.8 1225.6 1254.7 1266.0 1274.6 1277.1 1279.3 
1281.7 1294.0 1294.1 1297.8 1302.4 1312.0 1349.0 1358.4 1397.0 1402.6 1408.4 1524.7 
2020.5 2658.1 2664.3 2669.5 2670.4 2672.9 2675.3 2676.4 2689.7 2690.8 2720.3 2741.2 
2777.9 2778.8 2780.4 2783.4  
 
 
name= TS596 
energy (in kcal/mol)= 120.56979 
ZPE (in kcal/mol)= 140.7 
G (in kcal/mol)= 116.815 
Geometry 
C -2.16675239 -2.07225240 0.69174565 
C -0.69462532 -1.98387875 1.09229508 
C 0.13071820 -1.10794415 0.04501276 
C 0.31020628 0.33479819 0.48247208 
C 0.89917691 0.51290453 1.89693512 
C 2.50648159 -1.35329366 -0.17358198 
C -0.48592746 -1.49288302 2.42858933 
C 0.03882711 -0.25848868 2.88832614 
C -0.58068815 0.56197445 3.98320237 
C 0.63886537 -1.71449577 3.36340875 
H -2.30006638 -2.52368423 -0.29486595 
H -2.62745432 -1.07982606 0.70292352 
H -2.70903866 -2.68605205 1.42422537 
H -0.34525882 -1.16895407 -0.95291782 
H -0.69078522 0.82149073 0.46134662 
H 0.92516893 0.89088120 -0.25060118 
H 0.94536068 1.58698920 2.14803512 
H 1.94229168 0.15089961 1.93513282 
H 3.33169537 -2.04021633 -0.12563569 
H 2.71121647 -0.31122346 -0.10315675 
H -1.29066456 -0.02374497 4.58167032 
H -1.16904215 1.38325872 3.54517226 
H 0.16480955 1.00735782 4.64931813 
H 1.62808038 -2.02406483 3.05731503 
H 0.42863206 -1.87802313 4.60761683 
H 0.11355327 -2.64481168 4.12694625 
O 1.19385834 -3.16977587 0.89234679 
O 1.34939317 -1.91253460 -0.17394493 
O -0.18488288 -3.31155623 0.91229222 
Vibrational frequencies (in cm-1) 
-1232.1  59.7 115.5 138.7 151.5 172.2 185.0 211.5 242.0 303.0 307.8 325.1 339.3 356.2 
376.6 396.1 428.4 441.6 479.0 491.2 529.4 577.7 591.1 660.7 683.0 735.6 774.5 827.5 
858.9 877.1 928.3 954.5 972.1 982.9 1012.7 1015.6 1031.2 1036.2 1050.4 1078.1 1091.8 
1113.2 1157.3 1163.6 1183.3 1201.9 1215.8 1238.4 1251.6 1265.1 1283.4 1288.7 1290.6 
1296.4 1306.4 1324.4 1331.4 1346.3 1355.9 1376.4 1383.0 1389.4 1409.3 1594.5 1699.6 
1877.2 2654.6 2668.9 2672.1 2680.1 2684.0 2686.3 2689.6 2697.2 2721.6 2735.2 2742.7 
2746.1 2781.5 2783.9 3344.6  
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name= TS597 
energy (in kcal/mol)= 123.745249 
ZPE (in kcal/mol)= 138.123 
G (in kcal/mol)= 112.562 
Geometry 
C -2.48385161 -0.81614098 -1.01363749 
C -1.12274405 -0.14874561 -0.83349706 
C 1.36383062 1.63540697 -0.65641457 
C 1.15100351 1.34066463 0.74080422 
C 0.79700406 -0.10395872 0.97498532 
C 2.55145139 -1.31732646 0.29857879 
C -0.30121136 -0.83935772 0.22569602 
C -0.47549343 -0.54665340 1.70171682 
C -1.47587402 0.47469936 2.17526159 
C -0.34753789 -1.70669336 2.66033496 
H -3.06428832 -0.32356254 -1.80428423 
H -3.06700111 -0.78061259 -0.08727017 
H -2.37415868 -1.87021162 -1.30270383 
H -1.23379704 0.93986428 -0.63786300 
H 0.36711162 2.02537710 1.15461811 
H 2.06601088 1.61245260 1.33063484 
H 1.76445847 -0.70538287 1.41776360 
H 2.06611004 -2.16121782 -0.13004578 
H 2.92307494 -0.60760032 -0.40078278 
H -0.09955446 -1.88284255 -0.06861099 
H -1.65060144 1.27914518 1.45148108 
H -1.15158828 0.93913713 3.11644878 
H -2.45268631 0.00533644 2.36442439 
H -0.05372988 -1.36610204 3.66173258 
H 0.40385469 -2.44105166 2.33829124 
H -1.29996158 -2.24467212 2.75843413 
O 0.83789668 -0.29953943 -2.03664937 
O 1.29884192 1.23526768 -1.75539780 
O -0.51304992 -0.26658078 -2.13699254 
Vibrational frequencies (in cm-1) 
-652.0  74.4  93.3 103.9 108.2 114.5 120.2 141.4 169.1 187.8 219.5 235.1 249.2 269.0 
283.6 341.1 378.9 427.6 445.2 461.8 504.8 520.3 565.6 578.7 658.0 705.6 725.8 814.5 
856.6 910.1 961.5 967.1 987.1 1004.7 1010.3 1019.5 1040.1 1051.8 1067.9 1100.4 1141.3 
1147.8 1158.3 1171.2 1186.0 1219.7 1230.6 1250.0 1255.7 1261.3 1280.3 1285.8 1289.0 
1291.1 1293.2 1295.8 1302.4 1306.8 1326.0 1354.7 1391.0 1398.4 1404.6 1512.4 1912.7 
1949.3 2629.7 2665.2 2667.3 2669.7 2673.1 2677.0 2679.3 2683.5 2690.1 2699.2 2722.2 
2732.8 2778.2 2780.0 2781.0  
 
 
name= TS598 
energy (in kcal/mol)= 123.486894 
ZPE (in kcal/mol)= 138.747 
G (in kcal/mol)= 111.857 
Geometry 
C -2.43178504 0.19220129 -0.76875441 
C -0.93103199 0.21358095 -0.52462892 
C -0.41529486 1.65706827 -0.17091077 
C 0.74532988 1.62561535 0.84511890 
C 1.60116110 0.44855614 0.67435389 
C 1.00878319 -0.85442913 0.60094592 
C -0.41569505 -0.84914613 0.32467287 
C -0.79426144 -0.57296260 2.75231501 
C -1.96337885 0.33200120 2.82985931 
C -1.06568459 -1.98616597 3.11232699 
H -2.73692470 0.98411156 -1.46449552 
H -2.99976012 0.30502124 0.15936136 
H -2.72959935 -0.76382904 -1.22190790 
H -1.22451305 2.33073922 0.16759756 
H 0.28363695 1.55137197 1.87371516 
H 1.30132995 2.58189097 0.80485196 
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H 2.67416090 0.57986994 0.59446187 
H 1.20187217 -1.39432502 1.59017005 
H 1.56877620 -1.52600802 -0.11486173 
H -1.01702124 -1.70733724 0.52477024 
H -2.02846048 0.93825137 1.91442990 
H -1.79909450 1.04078358 3.65696983 
H -2.94049500 -0.13624061 2.98036881 
H -0.25170942 -2.64654401 2.78919069 
H -2.00072873 -2.39530623 2.71294694 
H -1.12344063 -2.06531062 4.20948883 
O -0.26093446 1.26252552 -2.41601036 
O 0.09536642 2.20580637 -1.37504956 
O -0.24207422 0.01877306 -1.80006759 
Vibrational frequencies (in cm-1) 
-133.1  36.0  57.1  65.4  96.8 107.9 129.3 141.4 149.0 159.8 184.6 225.5 242.9 273.9 
317.5 359.8 411.4 414.6 498.3 512.6 599.1 617.7 669.8 685.8 780.6 815.6 849.5 860.4 
893.1 909.6 921.4 933.4 949.9 972.3 986.9 1002.9 1015.0 1036.4 1049.8 1093.2 1110.1 
1119.3 1139.1 1151.9 1165.6 1193.7 1228.9 1236.0 1244.8 1250.2 1252.8 1276.7 1280.1 
1283.4 1287.6 1291.3 1302.6 1329.9 1348.1 1362.1 1370.1 1376.4 1380.6 1424.7 1496.5 
2547.9 2611.7 2659.8 2667.2 2670.5 2673.2 2674.1 2676.9 2680.2 2685.0 2723.1 2729.1 
2774.4 2776.1 2781.2 2796.1  
 
 
name= TS599 
energy (in kcal/mol)= 123.08516 
ZPE (in kcal/mol)= 140.748 
G (in kcal/mol)= 116.26 
Geometry 
C -1.71173766 -0.00544561 -1.57971798 
C -0.23725961 -0.08253597 -1.19219111 
C 0.37256496 1.38020249 -0.92048622 
C 1.24543339 1.56601241 0.21331060 
C 1.12394156 -0.28678671 1.55534293 
C 1.51587192 -1.14291487 0.33163811 
C -0.00550332 -1.10385661 -0.06697814 
C -0.29565161 -0.43351250 1.25972717 
C -1.52840407 0.09314841 1.81160868 
C 0.69418202 -1.50301485 2.77239582 
H -1.82213267 0.56196696 -2.51813412 
H -2.31367955 0.49414583 -0.81433239 
H -2.13981007 -0.99891450 -1.76292282 
H -0.45265602 2.12529750 -0.96904577 
H 0.96798731 2.26028625 0.96927026 
H 2.29439982 1.47720868 0.07261877 
H 1.72165385 0.44021990 2.08175472 
H 1.91324077 -2.13672147 0.53488748 
H 2.18613070 -0.65478652 -0.39262876 
H -0.47049190 -2.07135884 -0.28090657 
H -2.41729543 -0.47673490 1.50801014 
H -1.67142977 1.13922905 1.44325023 
H -1.53776897 0.17297271 2.90769077 
H 0.34045262 -0.98558766 3.64978221 
H 1.69606301 -1.90098341 2.94162019 
H 0.04372690 -2.32913921 2.49413969 
O 1.55748428 0.34038906 -2.53111411 
O 1.05448591 1.58795451 -2.18341554 
O 0.45033833 -0.56580377 -2.33215771 
Vibrational frequencies (in cm-1) 
-945.1  53.9  60.9 102.2 138.0 171.5 179.9 183.6 238.0 255.1 270.1 309.1 322.0 343.9 
374.6 420.3 464.1 476.3 523.1 558.6 607.4 618.8 673.0 691.6 783.7 840.6 888.8 903.8 
916.4 934.3 947.3 970.2 983.2 984.9 992.5 996.1 1009.8 1033.5 1048.6 1079.7 1095.4 
1105.7 1120.0 1136.0 1157.6 1170.3 1196.7 1220.4 1231.1 1246.9 1257.3 1268.1 1286.3 
1287.6 1292.2 1294.4 1296.3 1303.5 1327.3 1343.4 1359.5 1373.9 1379.3 1396.8 1562.8 
2621.2 2651.6 2664.7 2665.7 2674.6 2676.4 2678.4 2685.5 2718.9 2736.7 2752.6 2753.0 
2763.2 2771.2 2775.9 2806.0  
765 
 
 
 
name= TS600 
energy (in kcal/mol)= 129.579912 
ZPE (in kcal/mol)= 134.587 
G (in kcal/mol)= 103.483 
Geometry 
C -1.44933971 -0.72980847 0.19188401 
C -0.18770650 -0.53081308 1.00215887 
C 0.51967464 0.82180338 0.90240449 
C 1.36424198 0.75151833 -0.31541234 
C 2.78472445 0.40116290 -0.19426459 
C 3.31533375 0.11638044 1.17093960 
C 4.18673108 0.90187822 1.80286130 
C -0.99641224 -0.30932489 2.80460829 
C -1.75178002 0.93356151 2.81682329 
C -0.69995425 -1.25399850 3.59017688 
H -1.17266136 -0.85897820 -0.86814695 
H -2.14306822 0.11268516 0.24530056 
H -1.97998943 -1.63891923 0.50034678 
H -0.21079301 1.64516665 0.77524237 
H 1.07625935 1.03154973 1.83528215 
H 2.93398572 -0.49937816 -0.85145663 
H 3.37141635 1.19570780 -0.71481344 
H 4.56121952 0.69576854 2.79268903 
H 2.91611383 -0.79437912 1.62485182 
H 4.59781127 1.80560284 1.38455567 
H -2.49309042 0.94800356 3.63510853 
H -2.30917606 1.12093019 1.88509663 
H -1.08771788 1.80177553 2.97687569 
H -0.71908394 -1.77288501 4.49668277 
H 0.57226431 -2.29621818 2.29822820 
H 0.19091980 -2.34975358 3.03842974 
O 1.65806170 -3.46119857 -0.29688551 
O 2.57649400 -2.93386181 0.10906535 
O 0.58411121 -1.52876962 1.07169426 
Vibrational frequencies (in cm-1) 
-1413.7  29.9  32.7  38.6  40.4  50.7  67.2  79.4  84.8  94.2 102.3 105.7 123.3 187.0 
210.6 259.0 261.9 295.0 303.2 377.5 387.5 414.4 430.0 437.3 476.5 489.4 516.2 596.0 
646.5 804.6 824.9 863.3 889.7 924.8 965.4 994.9 1004.1 1020.7 1045.7 1052.6 1058.2 
1067.2 1080.8 1100.3 1120.6 1169.2 1203.5 1208.8 1223.8 1266.7 1271.4 1278.3 1282.2 
1292.2 1301.6 1321.6 1340.9 1348.2 1370.8 1386.0 1390.8 1393.5 1597.1 1610.3 1849.7 
2079.6 2634.4 2655.6 2659.5 2664.9 2665.4 2681.1 2716.1 2723.2 2739.1 2749.1 2767.4 
2778.9 2791.8 2795.1 3982.0  
 
 
name= TS601 
energy (in kcal/mol)= 127.390618 
ZPE (in kcal/mol)= 137.23 
G (in kcal/mol)= 113.093 
Geometry 
C -2.34884401 -0.10300495 -0.41428190 
C -0.91011571 0.09318672 -0.52654722 
C -0.38135108 1.56048927 -0.33269946 
C 0.92013562 1.70920690 0.48694561 
C 1.29688745 0.41754665 1.21407787 
C 1.33893892 -0.73840507 0.17397048 
C -0.19305779 -0.89178942 0.40653325 
C -0.01511328 -0.23815116 1.83568956 
C -0.93739869 0.82340211 2.21847187 
C 0.26536269 -1.28214114 2.90381850 
H -2.90587029 0.93398731 -1.66867431 
H -3.12889173 1.21628975 -0.94973378 
H -2.82004188 -0.94897832 -0.86077822 
H -1.17748209 2.23081915 0.05457126 
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H 0.80698521 2.53932303 1.20900602 
H 1.74293629 2.01011946 -0.19388878 
H 2.14390124 0.51423952 1.89245371 
H 1.92772201 -1.60574812 0.48033253 
H 1.64820017 -0.46628837 -0.83834509 
H -0.60199258 -1.90234253 0.38902418 
H -2.91666269 -0.08759047 1.95920683 
H -1.01386892 1.04041108 3.27310675 
H -2.74330419 -0.38513080 2.64341464 
H 0.65075640 -0.82404708 3.82163787 
H 1.00320807 -2.02610356 2.58061746 
H -0.64948181 -1.82985890 3.16357264 
O 0.31011473 0.82407317 -2.33627769 
O -0.15457637 1.99206934 -1.67163569 
O -0.57153128 -0.19618093 -1.90940817 
Vibrational frequencies (in cm-1) 
-802.9  85.0 123.6 142.0 147.9 169.6 179.4 202.1 215.0 244.8 254.8 277.2 309.0 335.7 
348.7 382.5 394.0 422.8 456.5 464.6 480.9 491.8 550.5 559.5 605.1 642.7 657.5 700.8 
726.2 791.0 802.0 851.7 864.1 897.1 921.3 944.8 951.7 979.2 988.7 989.3 1021.2 1034.0 
1036.6 1049.6 1070.5 1087.8 1095.3 1101.3 1132.1 1148.0 1168.7 1182.3 1195.5 1204.7 
1234.6 1247.9 1263.0 1274.0 1287.4 1294.4 1297.1 1318.4 1343.2 1359.8 1369.4 1379.8 
1405.6 2657.6 2663.6 2672.8 2677.2 2683.7 2687.7 2710.8 2738.4 2743.7 2747.1 2765.3 
2780.4 4850.6 5461.1  
 
 
name= TS602 
energy (in kcal/mol)= 124.092147 
ZPE (in kcal/mol)= 141.274 
G (in kcal/mol)= 117.079 
Geometry 
C -2.08074271 0.10268749 -1.79454340 
C -0.84325364 -0.35657352 -1.10880152 
C 0.46886899 0.32656311 -1.39919383 
C 1.15618986 1.13413593 -0.29437918 
C 1.27310894 0.49402335 1.06689544 
C 1.26316299 -1.00502979 1.27168804 
C -1.30089403 -0.21016050 1.10027874 
C 0.08010203 -0.18487052 1.70007807 
C -0.46372425 -1.14599815 4.00010191 
C -0.41973947 -0.00384283 3.06894997 
H -2.25582715 1.17601596 -1.65933578 
H -2.96722873 -0.43286533 -1.42821299 
H -2.02902951 -0.09049592 -2.87901839 
H 0.38938720 0.95710415 -2.31748211 
H 0.61887647 2.10085431 -0.18726589 
H 2.18109955 1.38889025 -0.64999057 
H 1.92519075 1.08026432 1.72971614 
H 1.91010980 -1.44767158 2.02236327 
H 1.17907792 -1.67191778 0.41094596 
H -1.67484816 -1.19078758 0.80392780 
H 0.50544927 -1.26222065 4.51990428 
H -0.64821696 -2.10351084 3.48773451 
H -1.22818868 -1.03030973 4.78014860 
H -1.61025516 0.71920994 0.61954088 
H -1.96376702 -0.08021133 2.16533018 
H -0.49701742 0.99546306 3.46486882 
O 0.53518581 -1.87517999 -1.99539408 
O 1.36378434 -0.76222822 -1.71866560 
O -0.61243743 -1.69119210 -1.09151246 
Vibrational frequencies (in cm-1) 
-1277.0  89.4  94.2 130.0 138.1 147.0 158.2 175.2 196.8 250.5 260.9 301.9 309.5 335.2 
369.3 397.5 463.4 493.3 524.5 628.0 641.5 695.5 722.0 727.0 770.8 814.4 846.4 888.6 
890.5 914.3 972.5 979.6 1007.1 1018.4 1033.9 1044.9 1045.8 1062.7 1083.6 1097.5 1146.2 
1162.7 1165.5 1196.4 1205.9 1223.3 1231.6 1245.4 1254.0 1264.0 1274.3 1277.1 1281.6 
1284.1 1290.4 1304.0 1311.4 1343.2 1367.5 1374.6 1382.3 1387.1 1395.8 1414.5 1590.2 
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2115.2 2650.2 2658.1 2661.2 2666.4 2671.9 2673.6 2683.0 2685.0 2699.7 2732.2 2747.7 
2751.9 2774.4 2777.4 2781.6  
 
 
name= TS603 
energy (in kcal/mol)= 125.272465 
ZPE (in kcal/mol)= 140.249 
G (in kcal/mol)= 115.392 
Geometry 
C -1.67012149 -0.19602967 -1.17983456 
C -0.17895839 -0.18965544 -0.89391643 
C 0.40274279 1.20861836 -0.52251101 
C 1.25308794 1.00633540 0.72246519 
C 0.67168193 -0.16754684 1.54609347 
C 1.42315747 -1.90599009 -0.02279914 
C 0.22958875 -1.19767586 0.19098566 
C -0.51256681 0.30386794 2.30740991 
C -0.42261156 0.89138955 3.50245935 
C 0.19550368 -2.16400622 2.72601584 
H -1.92283000 0.51703497 -1.97846259 
H -2.25725132 0.06889583 -0.29371731 
H -2.00598707 -1.18433165 -1.52404266 
H -0.34827043 2.01302827 -0.43398877 
H 2.30108106 0.79241578 0.43171846 
H 1.29304925 1.91587224 1.34897184 
H 1.50307126 -0.57557497 2.15747811 
H 1.61565817 -2.86394459 0.41578361 
H 2.20870559 -1.53024720 -0.65062819 
H -0.64499254 -1.78306257 0.52365432 
H -1.47363522 0.16553231 1.81240808 
H 0.50663808 1.05554900 4.02345242 
H -1.27729322 1.24734516 4.05433782 
H 0.40265660 -1.75186606 3.68183025 
H 0.92008127 -2.80550890 2.29603961 
H -0.82193250 -2.28106339 2.45654860 
O 1.60779908 0.32100808 -2.18837849 
O 1.18813907 1.56968146 -1.65115941 
O 0.44252181 -0.49032491 -2.14884369 
Vibrational frequencies (in cm-1) 
-435.8  66.5  80.3 104.5 119.1 153.8 154.5 208.4 216.3 233.3 244.9 276.3 301.1 321.3 
334.8 366.3 407.1 425.1 460.1 498.8 559.4 563.2 593.3 607.5 648.1 671.4 724.8 841.9 
854.9 910.6 940.0 964.9 977.9 995.1 997.4 1003.8 1014.6 1053.9 1074.0 1084.2 1103.6 
1117.4 1136.2 1161.3 1168.0 1178.8 1218.7 1233.4 1243.9 1251.0 1282.4 1283.6 1287.1 
1306.9 1313.2 1319.0 1321.0 1331.2 1366.3 1368.2 1383.6 1389.1 1397.1 1503.9 1833.7 
2656.6 2666.8 2667.9 2675.2 2696.1 2703.3 2717.7 2720.2 2724.9 2726.1 2740.7 2752.4 
2754.3 2778.7 2781.3 2791.0  
 
 
name= TS604 
energy (in kcal/mol)= 125.42986 
ZPE (in kcal/mol)= 140.156 
G (in kcal/mol)= 116.141 
Geometry 
C -1.72622670 0.30907017 -1.43031017 
C -0.34052143 0.37017836 -0.85354922 
C -0.06310812 1.55875313 0.00712015 
C 1.35683807 1.87045055 0.38385428 
C 0.57360447 -0.41328463 1.32101849 
C 1.55707627 -1.22201074 -0.23023675 
C 0.09897697 -0.85015744 -0.08426298 
C 0.52706621 1.07422133 1.38126143 
C 0.17566023 1.69917018 2.69179422 
C 0.22029005 -1.25792907 2.49399591 
H -1.95535725 1.20750318 -2.02036721 
H -2.49505926 0.22940268 -0.65265098 
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H -1.84221813 -0.55826251 -2.09822870 
H -0.78916752 2.36808891 -0.03461039 
H 1.62400841 2.89782995 0.62903242 
H 2.18637612 1.42620187 -0.16561088 
H 1.93539045 -0.76262648 1.08089212 
H 2.23727217 -0.57679324 -0.81171470 
H 1.81770009 -2.27528445 -0.21607702 
H -0.61387573 -1.68555080 -0.15474727 
H -0.78157741 1.32904899 3.08360707 
H 0.07152035 2.79186044 2.60235707 
H 0.94684867 1.51805476 3.45259970 
H 0.80952738 -1.01679359 3.39246257 
H 0.32107330 -2.33689225 2.30792102 
H -0.84082000 -1.09461718 2.76894288 
O 0.56687497 0.37039431 -2.23465624 
O 1.39559746 1.28274087 -2.24482485 
O 0.97711658 -0.82218349 -2.43187402 
Vibrational frequencies (in cm-1) 
-1336.1  53.6 131.7 142.4 152.1 169.7 185.8 189.8 222.9 257.2 277.8 296.1 299.8 336.4 
355.2 387.2 438.2 489.8 519.3 542.8 591.8 627.1 639.3 717.8 728.1 758.8 797.8 836.5 
905.6 911.2 951.1 972.2 1009.5 1027.8 1034.2 1048.2 1061.1 1079.4 1102.0 1108.9 1114.9 
1123.1 1148.1 1169.3 1191.0 1214.6 1236.7 1254.1 1258.3 1264.5 1268.3 1286.4 1292.8 
1294.2 1297.5 1303.6 1322.4 1331.8 1357.0 1362.6 1372.5 1382.9 1402.0 1412.7 1440.8 
1999.5 2591.0 2645.7 2663.5 2667.3 2670.0 2674.6 2675.3 2690.0 2703.7 2734.6 2761.7 
2771.1 2775.7 2777.7 2780.3  
 
 
name= TS605 
energy (in kcal/mol)= 130.887836 
ZPE (in kcal/mol)= 138.586 
G (in kcal/mol)= 112.83 
Geometry 
C -1.83276191 -1.16662932 -0.60154220 
C -0.52371914 -0.42848983 -0.86524645 
C -0.53195575 1.04342382 -0.34006588 
C 0.56923974 1.31338141 0.68344369 
C 0.69987253 0.14017449 1.67266992 
C 1.18488273 -1.09518953 0.87702095 
C 0.57117186 -1.31796174 -0.42687920 
C -0.59828602 -0.18889817 2.31584592 
C -1.07990553 1.57610595 3.45673657 
C -0.64343574 -1.22385794 3.36010899 
H -2.66680493 -0.67616725 -1.12171722 
H -2.06390806 -1.18113283 0.47485590 
H -1.79355660 -2.20324642 -0.96275890 
H -1.53129077 1.34702601 0.03251476 
H 0.36730319 2.25778197 1.22050273 
H 1.53258221 1.47883730 0.15986795 
H 1.48061227 0.40169184 2.42962099 
H 1.09338165 -2.02816326 1.47881876 
H 2.28783714 -1.01571005 0.70242994 
H -1.47682888 0.84855997 2.46143881 
H -1.82659916 1.37361065 4.20961765 
H -1.21645319 2.54411891 2.99497634 
H -0.08934516 1.49766508 3.87450782 
H 0.22380788 -1.24823508 4.03268790 
H -0.71174009 -2.21747809 2.88091864 
H -1.54375897 -1.14317274 3.98767467 
O 0.27599297 0.95157479 -2.44359716 
O -0.32899670 1.84197240 -1.50105817 
O -0.44006361 -0.25104300 -2.29509773 
Vibrational frequencies (in cm-1) 
-1243.1  34.3  59.8  84.0  92.5 110.8 134.1 164.5 183.5 234.6 254.3 274.2 303.3 312.4 
344.7 355.2 425.6 437.0 468.0 523.7 599.1 622.2 654.4 713.7 743.9 787.5 813.9 848.9 
907.8 909.5 953.8 970.1 974.8 997.7 1037.7 1048.4 1067.9 1092.1 1107.5 1124.4 1132.0 
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1152.7 1168.4 1182.5 1187.2 1204.5 1222.0 1234.3 1242.0 1256.9 1267.6 1275.3 1276.1 
1283.1 1285.0 1288.0 1291.6 1307.9 1321.1 1329.7 1345.0 1383.1 1384.3 1393.3 1399.8 
1855.1 2636.1 2659.1 2660.0 2660.1 2668.6 2669.3 2685.5 2687.5 2691.9 2692.3 2726.3 
2744.8 2771.5 2772.1 2776.7  
 
 
name= TS606 
energy (in kcal/mol)= 129.940401 
ZPE (in kcal/mol)= 140.79 
G (in kcal/mol)= 117.487 
Geometry 
C -2.48671931 -0.37029579 -0.61525122 
C -0.96131934 -0.38544644 -0.69722971 
C -0.31714382 1.05072364 -0.82060232 
C 0.92425512 1.30441086 0.09084029 
C 1.12771017 0.15845810 1.00010306 
C 1.25356410 -1.14034003 0.20111997 
C -0.33176624 -1.24686031 0.39892677 
C -0.04870429 -0.42025238 1.68883426 
C -1.09713043 0.90846682 2.22401703 
C 0.08793996 -1.23687114 2.94599517 
H -2.91877280 0.35935616 -1.31181306 
H -2.85166771 -0.15885036 0.39151196 
H -2.89125596 -1.35227894 -0.90548747 
H -1.07027962 1.85186007 -0.71898463 
H 0.83254192 2.27580690 0.59694724 
H 1.82231267 1.41225755 -0.55872805 
H 0.14268110 1.36323754 2.42624607 
H 1.81009479 -1.94009073 0.68868782 
H 1.59889820 -1.05776472 -0.82648095 
H -0.77343041 -2.23311867 0.49221529 
H -1.67469597 1.14391020 1.33410713 
H -0.66318351 1.95968011 2.61836657 
H -1.70914351 0.49566016 3.01724180 
H 0.50843413 -0.66786555 3.78137028 
H 0.80055213 -2.06325838 2.77022089 
H -0.85580947 -1.69331048 3.26055798 
O 0.34777006 -0.21442208 -2.55413463 
O 0.05156281 1.12293596 -2.19598193 
O -0.70024707 -0.98013357 -1.97919383 
Vibrational frequencies (in cm-1) 
-775.1  87.6 109.3 142.1 162.8 180.9 215.1 222.5 255.0 289.1 314.9 340.4 373.1 405.4 
428.5 461.6 472.4 504.0 515.3 600.2 652.7 686.0 701.0 720.5 768.5 829.2 866.3 895.2 
926.9 938.1 955.8 967.4 969.6 971.6 982.3 994.1 1013.6 1045.4 1067.7 1076.5 1101.1 
1122.1 1145.6 1158.5 1170.0 1189.2 1190.4 1221.2 1232.0 1253.3 1268.0 1275.2 1279.9 
1283.2 1287.7 1288.2 1290.9 1302.8 1323.7 1337.1 1361.7 1384.1 1395.3 1400.3 1422.9 
1820.7 2658.5 2660.8 2663.2 2666.7 2681.9 2685.1 2691.8 2697.7 2726.1 2743.5 2751.8 
2770.5 2779.6 2780.2 2913.1  
 
 
name= TS607 
energy (in kcal/mol)= 132.293057 
ZPE (in kcal/mol)= 138.613 
G (in kcal/mol)= 110.245 
Geometry 
C -2.00480347 -1.11949643 -1.61396965 
C -1.11761284 -0.54130434 -0.54502826 
C -0.38631225 0.65040443 -0.13180329 
C 1.12745483 0.37190173 0.00120053 
C 1.40342127 -0.33766181 1.30035968 
C 1.46141999 -1.75049817 1.22143555 
C -1.49917866 -1.78400264 -0.36428036 
C 1.48247354 0.33417233 2.47480058 
C 1.40066909 1.81787945 2.58847499 
C 1.66452030 -0.38485113 3.76971577 
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H -1.35099348 1.06058630 -2.65101769 
H -3.04584404 -0.82460430 -1.69917855 
H -1.59857867 -1.39646194 -2.58421383 
H -0.78901524 1.04444162 0.84889186 
H 3.04114553 -2.10556189 1.68979982 
H 1.48860254 -0.22164553 -0.86286627 
H 1.67748565 1.33161963 -0.06793244 
H 2.49608228 -2.38058659 2.22488488 
H 1.52339934 -2.31409596 0.32785038 
H -1.51563001 -2.67876532 0.17077574 
H 2.07525577 2.20896011 3.36187181 
H 0.37947226 2.12929174 2.85785692 
H 1.65292527 2.33724997 1.65296491 
H 2.72011362 -0.61714121 3.96057291 
H 1.10237532 -1.33574618 3.77370454 
H 1.30155980 0.19987754 4.62465468 
O -0.36768134 1.42963181 -2.48605797 
O -0.62724941 1.73364420 -0.96865580 
O 0.38968538 0.49378300 -2.72931622 
Vibrational frequencies (in cm-1) 
-1001.8  16.6  40.8  49.9  73.9  77.8  85.3 118.6 131.5 159.7 177.7 194.9 202.6 252.5 
295.0 305.1 367.2 383.1 437.1 452.5 496.6 505.1 527.8 583.7 662.0 685.4 724.7 766.1 
769.2 827.7 880.0 924.1 955.8 972.5 982.1 998.9 1021.2 1024.9 1027.9 1032.8 1045.4 
1105.9 1119.3 1134.6 1141.5 1148.6 1155.2 1160.0 1208.6 1219.5 1238.1 1275.4 1281.3 
1284.5 1291.4 1303.9 1321.5 1333.3 1357.0 1387.2 1393.9 1400.4 1410.6 1426.1 1811.8 
2051.6 2643.3 2657.3 2659.3 2662.7 2672.0 2673.5 2704.5 2737.5 2740.6 2742.3 2773.1 
2775.3 2776.4 2827.2 4719.3  
 
 
name= TS608 
energy (in kcal/mol)= 136.691245 
ZPE (in kcal/mol)= 134.587 
G (in kcal/mol)= 105.064 
Geometry 
C -2.12363722 0.18209646 -2.17707269 
C -1.08942889 -0.81171509 -1.79929553 
C -0.00058877 1.58595069 -0.13918986 
C 1.12041137 0.93961702 0.50849490 
C 1.06259599 0.72914094 1.94254371 
C 1.50349747 -1.83152758 0.16158327 
C -1.35364791 -2.08970407 -1.57878888 
C 0.07457067 0.13139065 2.63451057 
C -1.15745585 -0.45234182 2.03097411 
C 0.15150223 0.00615959 4.12176626 
H -1.66796592 1.17806364 -2.36755943 
H -2.87416093 0.33195862 -1.38855573 
H -2.64771463 -0.09325454 -3.10404789 
H -0.98088813 1.57268573 0.35805312 
H 2.10025715 1.19140254 0.08921829 
H 1.32423357 -0.56900568 0.10425429 
H 1.94565674 1.09580794 2.47861291 
H 1.62191496 -1.73474239 1.24379772 
H 2.41855316 -2.15259135 -0.31712223 
H 0.66125952 -2.46107889 -0.07897611 
H -1.46042167 -1.37979336 2.53729768 
H -1.03814878 -0.69578755 0.96656820 
H -2.00418420 0.24592877 2.11694147 
H -0.73964761 0.43486536 4.60298073 
H 1.02310437 0.51845438 4.55038414 
H 0.21239652 -1.04670203 4.43099625 
O 1.13734688 -0.96872069 -1.65878640 
O 0.10151178 2.17800806 -1.20454631 
O 0.17440527 -0.17404677 -1.72360581 
Vibrational frequencies (in cm-1) 
771 
 
-1333.3  14.6  34.6  56.9  68.9  79.9  87.2 102.5 129.4 136.0 143.2 160.8 170.4 178.2 
225.5 249.8 269.2 306.7 332.4 345.5 361.8 385.5 466.5 479.0 497.3 532.6 611.2 664.3 
708.7 760.5 906.7 927.9 956.8 979.4 990.4 1004.2 1016.9 1052.9 1059.2 1069.5 1087.0 
1112.2 1144.7 1202.5 1249.9 1264.2 1270.0 1273.6 1276.8 1279.9 1280.1 1283.2 1286.9 
1295.0 1300.2 1304.6 1329.9 1381.4 1390.8 1398.7 1410.5 1424.4 1440.2 1758.1 1831.7 
1843.7 2628.9 2632.6 2658.4 2665.3 2668.4 2669.0 2671.6 2674.1 2685.4 2731.3 2743.1 
2753.3 2766.0 2775.1 2779.3  
 
 
name= TS609 
energy (in kcal/mol)= 134.841143 
ZPE (in kcal/mol)= 136.485 
G (in kcal/mol)= 106.764 
Geometry 
C -1.67275186 -1.04494508 -1.87593610 
C -0.55368775 -0.96559924 -0.91309845 
C 0.00908416 2.83686668 -1.36329258 
C 1.30962069 2.88986357 -1.09077790 
C 0.30371334 -1.04692262 2.52177825 
C 0.75874389 -1.56677321 1.12763179 
C -0.39088526 -1.70887436 0.19018039 
C -0.38810345 0.25204064 2.28827756 
C 0.44371788 1.44573087 2.12187718 
C -0.57727049 -1.93943520 3.28342989 
H -2.35879666 -1.87470005 -1.65265021 
H -1.31411358 -1.18791121 -2.90825895 
H -2.27276890 -0.11858948 -1.86842044 
H -0.74261881 3.60398284 -1.18544601 
H 1.79013329 3.74566972 -0.64702802 
H 1.99850449 2.08490467 -1.29699036 
H 1.22629820 -0.92615366 3.15857718 
H 1.25431614 -2.55151285 1.26451485 
H 1.54556180 -0.89939574 0.72468999 
H -1.11342515 -2.47542210 0.45465365 
H 0.02603760 2.27335491 2.71879815 
H 0.36319631 1.77562513 1.06553587 
H 1.50931202 1.36068133 2.35518917 
H -2.06565651 -1.67770823 2.58969572 
H -2.02548494 -1.35281794 3.33489377 
H -0.61545650 -2.98176280 3.07304187 
O 0.19403782 0.72781278 -2.28643428 
O -0.66145644 1.78664536 -1.92684227 
O 0.45296811 -0.04205307 -1.15443223 
Vibrational frequencies (in cm-1) 
-957.6   8.8  23.1  40.2  69.8  76.6  88.4 106.5 112.3 139.7 159.6 164.5 177.6 224.6 
259.3 275.2 332.2 357.2 401.1 434.6 476.6 499.5 525.9 564.8 611.5 634.5 654.2 702.4 
810.4 841.4 866.6 880.5 898.4 923.6 931.9 942.8 988.6 1006.5 1010.9 1045.0 1060.0 
1062.0 1071.2 1082.9 1129.8 1142.3 1164.3 1171.2 1198.9 1217.2 1253.9 1263.6 1266.9 
1271.7 1277.9 1280.6 1294.4 1327.8 1355.1 1371.5 1373.0 1376.8 1381.2 1404.0 1854.0 
1868.3 2643.6 2658.1 2660.5 2671.4 2673.1 2677.5 2712.3 2712.5 2735.4 2736.1 2764.1 
2767.8 2777.5 2792.3 4702.2  
 
 
name= TS610 
energy (in kcal/mol)= 135.137148 
ZPE (in kcal/mol)= 137.375 
G (in kcal/mol)= 113.118 
Geometry 
C -2.19266354 -0.05187467 -0.86251665 
C -0.73314743 -0.05159053 -0.76067115 
C -0.20594051 1.36567297 -0.31398581 
C 0.69495430 1.36379082 0.93104520 
C 1.05273262 -0.03799159 1.44132327 
C 1.75290141 -0.82970509 0.32039993 
C -0.27556624 -1.18597867 0.08851663 
772 
 
C -0.23466164 -0.92288839 1.57550467 
C -1.44263593 -0.23545433 2.19309744 
C 0.04475963 -2.20769356 2.36048953 
H -2.61202473 -0.29117181 -1.82868147 
H -2.79475783 -1.91197824 0.17845120 
H -2.61581146 -2.22403892 -0.49673815 
H -1.03663423 2.09776726 -0.20644590 
H 0.20755505 1.93669290 1.74392915 
H 1.62764629 1.92015968 0.69527048 
H 1.64601314 0.01980092 2.36806849 
H 2.42382453 -1.60565411 0.67652518 
H 2.22418901 -0.22695945 -0.44805973 
H 0.91126328 -1.68560491 -0.33464844 
H -2.27174166 -0.94276032 2.32976216 
H -1.84193435 0.57587966 1.57136493 
H -1.20035707 0.18301230 3.17572177 
H 0.18143863 -2.00065241 3.42684721 
H 0.93747336 -2.73237639 2.00679073 
H -0.79392062 -2.90871351 2.25883632 
O 0.93520900 0.66201620 -2.13529989 
O 0.50798235 1.83707063 -1.44999343 
O -0.18285411 -0.19271712 -2.09365216 
Vibrational frequencies (in cm-1) 
-1465.0  71.9 128.3 137.1 141.9 154.9 174.5 194.0 203.6 239.0 251.0 273.5 301.9 317.3 
368.7 386.7 403.2 437.3 453.4 468.8 505.7 513.3 561.0 619.6 647.5 672.7 690.7 706.6 
789.2 830.8 855.2 881.7 900.2 921.7 959.3 965.3 992.6 1006.1 1014.7 1023.9 1044.1 
1060.9 1073.4 1116.2 1126.6 1145.0 1171.0 1191.0 1198.1 1207.0 1228.1 1233.2 1255.8 
1272.6 1280.8 1290.5 1294.4 1295.9 1302.3 1303.1 1320.4 1332.2 1353.0 1375.6 1407.4 
1420.0 1994.7 2653.7 2664.5 2669.1 2675.3 2676.3 2679.4 2682.3 2683.0 2726.5 2736.8 
2743.5 2781.0 2783.1 5482.3  
 
 
name= TS611 
energy (in kcal/mol)= 132.591581 
ZPE (in kcal/mol)= 140.864 
G (in kcal/mol)= 116.673 
Geometry 
C -2.73656945 -0.19867177 -1.22396718 
C -1.24220650 -0.47215150 -1.12586840 
C -0.36482226 0.78684801 -1.36993454 
C 0.29005397 1.34671221 -0.11531300 
C 0.83599475 0.31231854 0.87857516 
C 2.08904473 -0.33596649 0.40121523 
C -1.00114757 -1.30970288 0.07026958 
C -0.25434694 -0.79701773 1.23017575 
C -1.32025843 -0.18405815 2.16069687 
C 0.43759227 -1.95741163 1.87321607 
H -3.00413397 0.16111375 -2.22818095 
H -3.06183143 0.54991461 -0.49387047 
H -3.31869397 -1.11775323 -1.05032093 
H -0.93471219 1.58474862 -1.90026408 
H -0.43585885 2.00459916 0.40302218 
H 1.12921054 2.01010022 -0.42108525 
H 1.04511358 0.84986078 1.83859430 
H 2.14596200 -0.57357281 -0.64871049 
H 3.02123467 0.03959623 0.77676351 
H 1.71903939 -1.93000537 0.77849464 
H -1.80215124 0.69189628 1.71757353 
H -0.86773249 0.12565275 3.10981665 
H -2.09737751 -0.92192242 2.40150017 
H 0.64922434 -1.88157141 2.92229856 
H 2.03146656 -1.57550831 1.50627020 
H 0.11258016 -2.94388300 1.59310521 
O 0.47319011 -1.04190726 -2.43928784 
O 0.60956437 0.38375926 -2.32946179 
773 
 
O -0.90003968 -1.28617415 -2.27230065 
Vibrational frequencies (in cm-1) 
-2065.9  46.8  64.3 127.5 149.3 178.6 189.8 213.1 237.6 272.8 288.4 313.1 354.8 382.5 
413.2 427.8 448.1 495.6 516.7 539.8 629.3 674.9 708.7 727.6 760.0 821.9 849.9 875.1 
895.8 906.1 930.7 963.4 974.9 981.0 997.3 1008.6 1022.7 1037.6 1049.8 1061.9 1066.0 
1085.3 1140.5 1162.1 1164.9 1177.3 1197.3 1213.3 1227.2 1238.0 1266.2 1274.2 1280.0 
1285.5 1295.0 1298.6 1302.7 1305.2 1314.7 1344.8 1357.4 1368.0 1384.2 1390.0 1396.2 
1421.2 2658.7 2663.0 2671.3 2674.6 2674.7 2677.6 2687.1 2715.1 2717.6 2736.4 2770.7 
2775.5 2777.0 2781.1 4063.0  
 
 
name= TS612 
energy (in kcal/mol)= 137.236563 
ZPE (in kcal/mol)= 136.235 
G (in kcal/mol)= 107.857 
Geometry 
C -2.45820746 -0.61243442 -1.00986177 
C -1.26904850 -0.40005841 -0.28183397 
C 1.33597739 0.88960054 -2.28276653 
C 0.76734414 1.88726809 -1.61196513 
C -0.32498362 0.72860203 3.19341023 
C 0.01133473 0.24920650 1.76701613 
C -1.15504055 0.32980810 0.84585264 
C -0.74557113 2.12191114 3.39841155 
C -0.57316418 3.14322454 2.36862779 
C -1.39270648 -0.17979720 3.82493698 
H -3.27522434 0.05825177 -1.07683418 
H -2.04843420 -1.08737551 -2.56254431 
H -1.93300628 -0.30189935 -2.65163805 
H 1.81870839 0.94683342 -3.25949331 
H 0.72288096 2.89850822 -1.97928743 
H 0.30597627 1.77679260 -0.64493893 
H 0.61604258 0.63378109 3.81597544 
H 0.39036370 -0.79653294 1.81439763 
H 0.85930678 0.84743290 1.36988935 
H -1.95335969 1.00472509 1.14750301 
H -0.00204990 3.98799792 2.79596136 
H -1.56491232 3.56787446 2.12638669 
H -0.09438779 2.85654653 1.42673786 
H -1.64621906 0.15830542 4.83805761 
H -1.04619202 -1.21626206 3.88702014 
H -2.31769128 -0.17789039 3.23770221 
O 0.98299434 -0.66073385 -0.59117134 
O 1.44683044 -0.41414220 -1.90385914 
O -0.26555052 -1.27160040 -0.71358761 
Vibrational frequencies (in cm-1) 
-756.9  29.6  42.3  57.6  65.9  90.6 106.3 108.3 127.8 151.7 156.2 169.0 182.0 233.9 
253.4 298.5 321.3 351.4 372.6 417.0 436.9 442.2 509.0 577.7 605.8 619.8 626.4 659.3 
707.4 809.9 829.7 832.9 906.5 908.7 934.2 954.0 967.3 979.0 1008.7 1016.0 1039.1 1057.2 
1058.0 1067.2 1106.4 1126.3 1176.8 1184.0 1197.7 1216.8 1229.9 1265.8 1271.9 1281.6 
1297.5 1300.0 1302.3 1331.8 1352.7 1374.0 1377.0 1399.6 1413.2 1425.7 1802.6 1858.4 
2647.1 2656.5 2662.6 2666.3 2678.4 2683.4 2710.1 2723.2 2728.3 2733.4 2756.0 2768.7 
2780.5 2794.9 4927.8  
 
 
name= TS613 
energy (in kcal/mol)= 134.424963 
ZPE (in kcal/mol)= 139.055 
G (in kcal/mol)= 114.68 
Geometry 
C -2.14046609 1.57891491 -0.03848137 
C -0.73612479 1.00663981 -0.19939433 
C 0.40183972 2.04688152 0.10961328 
C 1.60954037 1.49537602 0.88523991 
C 1.51842064 0.05079630 1.27190247 
774 
 
C 0.94036386 -0.79608810 0.14854068 
C -0.52439471 -0.34236984 0.50855384 
C -0.16489216 -0.22814506 1.97259777 
C -1.43925120 1.02150894 2.97407976 
C -0.27719722 -1.41341254 2.84907639 
H -2.39723198 2.20077762 -0.91496043 
H -2.24905160 2.21855224 0.83925859 
H -2.89983303 0.78972883 0.01179759 
H 0.00708123 2.97291272 0.57145676 
H 1.81028451 2.11140114 1.78025149 
H 2.52640991 1.60705027 0.26109909 
H -0.13534199 0.93643877 2.57493747 
H 1.10613149 -1.86922481 0.28991367 
H 1.26092432 -0.55972510 -0.86835778 
H -1.31158421 -1.06303827 0.24887177 
H -1.44494048 2.09554279 2.83473115 
H -1.40381224 0.74351984 4.01874312 
H -2.28286802 0.55946150 2.47932921 
H 0.10373354 -1.22581989 3.86375522 
H 0.36097242 -2.22909555 2.45345640 
H -1.29481006 -1.81560262 2.92799674 
O 0.63725365 1.32302842 -1.99806984 
O 0.79429037 2.47452336 -1.19506549 
O -0.62813389 0.79199847 -1.61716376 
Vibrational frequencies (in cm-1) 
-1331.1  68.3  80.7  97.7 130.7 152.5 191.8 206.6 218.4 226.2 260.3 303.9 329.8 345.2 
349.3 399.2 439.5 451.7 478.5 515.5 607.3 650.4 691.1 703.8 738.3 824.3 863.1 877.1 
908.7 925.8 940.0 964.7 977.4 992.3 1002.8 1030.7 1041.3 1055.2 1061.3 1094.4 1096.6 
1125.6 1140.4 1157.2 1170.3 1182.7 1216.9 1233.1 1251.0 1260.4 1265.2 1273.7 1277.1 
1281.0 1283.1 1286.4 1291.8 1298.3 1307.9 1313.4 1330.7 1347.0 1378.1 1394.1 1400.1 
1914.6 2650.6 2657.2 2658.0 2671.3 2674.6 2677.9 2680.3 2685.6 2690.6 2730.6 2742.8 
2759.8 2765.7 2774.2 2778.6  
 
 
name= TS614 
energy (in kcal/mol)= 141.393948 
ZPE (in kcal/mol)= 132.368 
G (in kcal/mol)= 101.994 
Geometry 
C -1.81534675 -0.46764348 -1.13271215 
C -0.54220654 -0.30282290 -0.45571968 
C 0.37613206 0.94275967 -0.79962509 
C 1.76466087 0.43927386 -0.22552577 
C 1.46967466 -0.72285171 0.66461307 
C 2.31451696 -1.27482880 1.53726810 
C 0.06589556 -1.14889391 0.45534979 
C -0.37297275 1.97710820 2.86604376 
C -1.08948975 2.58870891 1.83852278 
C -0.06685399 0.70238820 3.27085202 
H -2.38570379 -1.36297060 -0.86695806 
H -1.60248459 -0.50388088 -2.23819327 
H -2.46450399 0.42019733 -1.04569651 
H -0.00459079 1.80414622 -0.09357352 
H 2.31734327 1.25109896 0.25638338 
H 2.37971022 0.13364118 -1.09641066 
H -0.56907937 -0.68078380 1.75630756 
H 2.07711440 -2.12346036 2.15169070 
H 3.33144865 -0.94263807 1.66270130 
H -0.19729720 -2.18965584 0.59771959 
H -2.07458029 2.16263851 1.58974728 
H -0.48449170 2.39136475 0.80798462 
H -1.17733404 3.68491743 1.90712250 
H 1.00000353 0.41589939 3.12483360 
H -0.69256981 -0.30522400 2.57158541 
H -0.37994799 0.41593421 4.28680853 
775 
 
O -0.66649809 0.42228506 -4.33038208 
O 0.32031815 1.25795725 -2.01934654 
O 0.31205444 -0.11214730 -4.12302175 
Vibrational frequencies (in cm-1) 
-1955.1  11.1  24.5  40.5  53.8  65.3  71.1  78.7  92.3 123.7 140.8 152.1 208.0 231.6 
255.1 279.2 294.6 326.6 330.9 438.5 479.0 504.3 524.7 565.8 613.1 630.7 650.9 683.5 
758.0 788.7 850.5 903.8 934.0 940.5 967.3 979.5 983.3 985.9 1014.0 1027.3 1041.1 1058.2 
1061.1 1095.7 1113.1 1129.6 1139.6 1186.8 1213.2 1235.1 1246.3 1250.1 1258.1 1279.5 
1284.6 1303.0 1335.3 1360.4 1381.5 1388.6 1477.1 1596.8 1607.8 1644.2 1669.9 1813.0 
1881.2 2415.1 2588.6 2599.4 2646.2 2660.6 2672.4 2679.9 2703.2 2730.4 2745.3 2758.4 
2761.0 2777.2 2800.9  
 
 
name= TS615 
energy (in kcal/mol)= 133.534059 
ZPE (in kcal/mol)= 140.907 
G (in kcal/mol)= 116.842 
Geometry 
C -2.31788404 -0.05679325 -0.96811106 
C -0.81291210 -0.18571512 -0.79425652 
C -0.07600651 1.13743907 -0.40468149 
C 1.33086205 1.74113269 0.79146188 
C 0.99031202 -0.04216092 1.19758721 
C 1.19056572 -1.15199002 0.18333227 
C -0.37269022 -1.27164886 0.16806030 
C -0.36393044 -0.63137650 1.62833860 
C -1.47635934 0.27395794 2.10761377 
C -0.14561237 -1.71120294 2.69034645 
H -2.58705682 0.86031858 -1.50864922 
H -2.85296405 -0.06608374 -0.01322967 
H -2.70738883 -0.89831950 -1.56290397 
H -0.76598757 1.93118146 -0.10289420 
H 1.19548315 2.67181992 0.21993862 
H 2.37540273 1.46996627 0.61559175 
H 1.10682959 2.00504665 1.82621854 
H 1.70888399 -2.02477254 0.59562373 
H 1.69491016 -0.92406468 -0.75425854 
H -0.82388554 -2.24857107 0.04196999 
H -1.66620416 1.13624484 1.46441555 
H -1.22907090 0.68310048 3.09902205 
H -2.42084614 -0.27607638 2.21167990 
H 0.18068300 -1.26187801 3.63698916 
H 0.61984949 -2.44137863 2.40604283 
H -1.07099533 -2.26666808 2.87986558 
O 0.81679524 0.32881565 -2.30309137 
O 0.56589318 1.53477462 -1.58195969 
O -0.35140775 -0.44964666 -2.13104031 
Vibrational frequencies (in cm-1) 
-969.1  84.6  88.9 115.9 145.9 163.3 177.6 190.2 203.4 238.5 274.8 319.7 333.5 342.6 
380.8 396.4 429.3 444.5 490.5 507.5 627.1 660.3 695.6 710.8 788.7 830.8 857.3 877.8 
925.4 930.3 946.2 977.6 987.7 999.1 1009.0 1014.0 1026.3 1039.2 1070.8 1094.6 1107.1 
1145.9 1152.2 1164.9 1177.8 1208.6 1219.4 1224.7 1255.8 1269.6 1277.7 1279.5 1284.5 
1287.6 1295.7 1297.5 1302.3 1308.4 1322.6 1332.3 1360.8 1397.6 1406.3 1418.7 1451.3 
2570.2 2660.7 2664.5 2667.1 2672.3 2672.8 2675.1 2676.3 2679.1 2684.1 2730.5 2758.0 
2770.8 2778.0 2780.0 2780.9  
 
 
name= TS616 
energy (in kcal/mol)= 139.833762 
ZPE (in kcal/mol)= 137.096 
G (in kcal/mol)= 110.442 
Geometry 
C -3.34479650 -1.07972424 0.07024379 
C -2.01966118 -0.76795673 -0.61184336 
C -1.29709260 0.48304575 0.00314385 
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C 0.16926800 0.27839018 0.16762327 
C 0.80609057 -0.00472969 1.31143286 
C 2.29116315 -0.19815460 1.30561262 
C -1.13437279 -1.92118263 -0.58962790 
C 0.17121793 -0.19724253 2.66731192 
C -0.90730392 0.76609229 2.94822034 
C -0.46692841 -1.60190907 2.71963377 
H -4.03269246 -0.22641464 -0.01344901 
H -3.20614365 -1.29391515 1.13896203 
H -3.84092598 -1.94432558 -0.38582736 
H -1.81476002 0.83874644 0.92730630 
H 0.72686051 0.40551914 -0.76452881 
H 2.73227781 -0.09698554 0.30444842 
H 0.97437161 -0.16540049 3.45133412 
H 2.79634899 0.53151956 1.95207680 
H 2.55665132 -1.20204898 1.66969750 
H -0.74555945 -2.28002017 -1.52811391 
H -0.50811763 2.20049136 2.49459494 
H -0.08290965 2.17956419 3.18977933 
H -1.36751994 0.79946304 3.90547467 
H 0.29817941 -2.37997853 2.62755494 
H -1.16671417 -1.74854625 1.88045575 
H -1.01429778 -1.76621585 3.65100760 
O -2.47702142 1.04517795 -1.86169008 
O -1.43236173 1.49779444 -1.00602126 
O -2.26405436 -0.34461500 -1.96741281 
Vibrational frequencies (in cm-1) 
-1015.6  42.8  55.7  81.9  95.7 101.1 121.7 135.8 157.6 182.3 190.5 228.5 239.4 254.5 
279.1 309.1 341.5 391.4 402.5 446.9 495.1 523.5 558.3 568.0 598.9 650.1 669.8 700.2 
818.8 849.8 873.8 907.0 914.8 954.8 972.5 1003.2 1011.9 1022.3 1044.5 1062.4 1069.6 
1086.7 1097.4 1107.6 1122.5 1156.0 1165.2 1212.1 1221.9 1234.1 1241.8 1262.2 1274.6 
1277.8 1285.7 1286.9 1287.3 1293.2 1299.9 1353.1 1363.1 1379.2 1398.8 1403.4 1413.2 
1872.8 2618.2 2652.5 2668.9 2669.6 2672.4 2674.4 2675.2 2683.0 2683.7 2719.3 2743.5 
2776.8 2778.3 2778.9 4680.3  
 
 
name= TS617 
energy (in kcal/mol)= 139.722911 
ZPE (in kcal/mol)= 138.131 
G (in kcal/mol)= 113.145 
Geometry 
C -2.75462064 1.31608183 0.30538630 
C -1.62762602 1.82004785 -0.51580588 
C 0.68673564 2.31400113 1.26324157 
C 1.22312997 1.39339697 0.26341979 
C 0.81649375 -0.03437554 0.18820758 
C 1.95218317 -0.92829538 0.27148981 
C -0.70137697 1.18402619 -1.24904391 
C -0.15388778 -0.19427988 -1.06046892 
C -1.20496493 -1.27092074 -0.78066200 
C 0.64726728 -0.59578693 -2.31031797 
H -2.40686940 0.82511967 1.22425581 
H -3.36805177 0.59562896 -0.25585343 
H -3.42342954 2.13735837 0.61572175 
H -0.25051846 1.94271623 1.73046294 
H 1.37217806 2.60955543 2.07937869 
H 2.70104536 1.59453548 0.00302123 
H 0.21064907 -0.32008433 1.10950967 
H 1.90082903 -1.88239614 -0.22173330 
H 2.80176297 1.23895784 0.73679023 
H -0.07929052 1.78883055 -1.92519721 
H -1.75611678 -1.08687159 0.14566232 
H -0.75288414 -2.26516909 -0.70497434 
H -1.94132620 -1.30628167 -1.59435078 
H 1.02773050 -1.61852778 -2.24983517 
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H 1.50015325 0.07672131 -2.46379042 
H 0.01839401 -0.53361790 -3.20708437 
O -0.18870315 3.57265249 -0.52113204 
O 0.35143138 3.61528648 0.73305928 
O -1.57369011 3.20320003 -0.44770481 
Vibrational frequencies (in cm-1) 
-1079.4  43.3  92.2  99.0 138.0 162.1 177.3 205.4 209.6 231.2 250.5 258.1 277.2 297.7 
330.2 363.0 402.6 449.2 464.0 472.3 496.9 529.1 551.6 607.5 616.0 633.2 657.0 714.3 
756.2 808.0 881.5 902.1 946.2 955.7 965.2 971.8 984.8 1006.3 1015.9 1025.6 1053.4 
1058.5 1090.6 1097.2 1119.7 1143.3 1180.5 1183.5 1231.2 1267.8 1276.2 1277.7 1287.6 
1292.2 1300.3 1304.6 1306.8 1312.6 1322.8 1335.4 1385.9 1391.2 1394.1 1407.5 1447.5 
1860.7 2630.7 2637.4 2665.8 2671.3 2674.0 2676.7 2677.7 2678.7 2681.1 2711.5 2729.2 
2775.1 2780.2 2782.6 4574.8  
 
 
name= TS618 
energy (in kcal/mol)= 137.841764 
ZPE (in kcal/mol)= 140.809 
G (in kcal/mol)= 117.565 
Geometry 
C -2.65944174 0.71855984 -0.09694399 
C -1.22792159 0.26589875 -0.36577412 
C -0.23666706 1.47884766 -0.57049804 
C 1.08207973 1.44673623 0.07795638 
C 1.19437889 -0.39272465 1.48556325 
C 0.71815211 -1.21373908 0.27946550 
C -0.75402070 -0.79735711 0.61261341 
C -0.27642931 -0.27212518 2.00934540 
C -0.82395512 0.99741582 2.59368297 
C -0.00541839 -1.34493379 2.99429929 
H -2.99786774 1.42880263 -0.86441641 
H -2.76636438 1.19398148 0.88184624 
H -3.35241716 -0.13298691 -0.12876953 
H -0.77058650 2.43973301 -0.37517765 
H 1.29247537 2.17191104 0.83353850 
H 1.92096591 1.14131261 -0.51317586 
H 1.93748633 0.38104307 1.61222585 
H 0.89756860 -2.29089166 0.36019442 
H 1.08455764 -0.90901564 -0.70641282 
H -1.46736616 -1.63160844 0.66814190 
H -0.81728387 1.83326213 1.88445510 
H -0.23955148 1.32178143 3.46553237 
H -1.85892084 0.85372150 2.93455621 
H 0.18451080 -1.09506239 4.01410646 
H 1.64168641 -1.22434002 2.31511673 
H -0.27192343 -2.35872709 2.79642955 
O -0.16947048 0.14082987 -2.38038278 
O -0.07585424 1.49288418 -2.00204836 
O -1.29905162 -0.34718946 -1.66547441 
Vibrational frequencies (in cm-1) 
-1351.5  72.3 122.1 152.1 171.3 197.8 214.9 250.7 272.4 282.3 328.3 341.9 361.7 383.1 
406.5 461.9 483.0 495.4 548.1 580.6 604.7 665.4 693.8 702.7 812.7 840.3 869.8 892.9 
904.1 932.0 953.4 970.1 974.9 982.3 999.5 1004.4 1015.8 1025.4 1053.3 1059.9 1073.5 
1091.2 1108.7 1134.4 1158.8 1164.5 1172.4 1189.1 1232.6 1243.4 1271.1 1279.7 1281.9 
1290.4 1292.8 1299.4 1303.5 1313.1 1320.2 1366.1 1371.0 1375.3 1380.0 1397.6 1419.1 
2134.4 2646.0 2667.0 2671.3 2672.1 2673.4 2675.7 2678.4 2728.9 2731.9 2735.2 2757.1 
2764.8 2780.5 2783.0 2783.9  
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AMK-BXDE network 
 
NETWORK OF THE AMK-BXDE DATABASE. ALL STRUCTURES INCLUDED 
   TS #  DE(kcal/mol)      -------Path info--------           
    1     -143.932        MIN    5 <-->  MIN    5 
    2     -111.215        MIN    3 <-->  MIN    3 
    3     -105.117        MIN    2 <-->  MIN    8 
    4      -93.830        MIN    7 <-->  C4H6O2+C6H10O        
    5      -87.054 CO+C4H6O2+C5H10 <-->  CO+C9H16O2           
    6      -85.866        MIN    4 <-->  MIN    4 
    7      -84.752        MIN   16 <-->  C2H4O2+C8H12O        
    8      -83.659        MIN   10 <-->  CO+C9H16O2           
    9      -81.743        MIN    9 <-->  H2+C10H14O3          
   10      -80.900        MIN   12 <-->  MIN   14 
   11      -78.036        MIN    1 <-->  H2+C10H14O3          
   12      -73.859        MIN   23 <-->  C4H6O2+C6H10O        
   13      -69.734        MIN   11 <-->  MIN   11 
   14      -69.172        MIN   35 <-->  MIN   36 
   15      -68.791        MIN   13 <-->  CO+C9H16O2           
   16      -65.820        MIN   28 <-->  MIN   34 
   17      -62.010        MIN   29 <-->  H2O+C10H14O2         
   18      -61.849    H2O+C10H14O2 <-->  H2O+C10H14O2         
   19      -61.409    H2O+C10H14O2 <-->  H2O+C10H14O2         
   20      -58.847        MIN   24 <-->  H2+C10H14O3          
   21      -58.668        MIN    5 <-->  C2H4O2+C8H12O        
   22      -58.131        MIN   20 <-->  H2+C2H2O+C8H12O2     
   23      -58.076        MIN   18 <-->  MIN   38 
   24      -57.901        MIN   45 <-->  MIN   45 
   25      -57.709        MIN   19 <-->  MIN   37 
   26      -56.187   C2H2O+C8H14O2 <-->  C2H4O2+C8H12O        
   27      -48.837    H2O+C10H14O2 <-->  H2O+C10H14O2         
   28      -48.695        MIN   76 <-->  MIN   76 
   29      -48.604        MIN   74 <-->  MIN   74 
   30      -48.545        MIN   22 <-->  MIN   40 
   31      -48.327        MIN   15 <-->  CH2O+C9H14O2         
   32      -47.906 H2+H2O+C10H12O2 <-->  H2O+C10H14O2         
   33      -46.658        MIN   72 <-->  MIN   72 
   34      -45.439        MIN   30 <-->  H2+C10H14O3          
   35      -43.271        MIN   32 <-->  H2O+C10H14O2         
   36      -42.750    H2O+C10H14O2 <-->  H2O+C10H14O2         
   37      -42.080        MIN   99 <-->  MIN   99 
   38      -32.933   CO+H2O+C9H14O <-->  CO+H2O+C9H14O        
   39      -29.873        MIN   26 <-->  H2+C10H14O3          
   40      -28.960        MIN   27 <-->  H2+C10H14O3          
   41      -25.620        MIN   39 <-->  MIN  116 
   42      -25.588        MIN  130 <-->  MIN  130 
   43      -24.596        MIN   49 <-->  H2O+C10H14O2         
   44      -24.209        MIN  155 <-->  MIN  155 
   45      -19.082        MIN  180 <-->  MIN  180 
   46      -17.903        MIN  180 <-->  MIN  180 
   47      -16.100        MIN  180 <-->  MIN  188 
   48      -15.721        MIN   44 <-->  MIN  117 
   49      -15.566        MIN  178 <-->  MIN  180 
   50      -14.515        MIN   21 <-->  MIN   97 
   51      -14.008        MIN   45 <-->  MIN  119 
   52      -13.642        MIN   47 <-->  MIN  118 
   53      -13.240        MIN   50 <-->  MIN  125 
   54      -12.314        MIN   55 <-->  MIN  128 
   55      -12.130        MIN   54 <-->  MIN  140 
   56      -12.048        MIN   44 <-->  H2O+C10H14O2         
   57      -11.636        MIN   65 <-->  MIN  131 
   58      -11.600        MIN   66 <-->  MIN  135 
   59      -11.476        MIN   31 <-->  MIN   85 
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   60      -11.327        MIN   67 <-->  MIN  145 
   61      -10.122        MIN   69 <-->  MIN  150 
   62       -9.845        MIN   73 <-->  MIN  162 
   63       -9.706        MIN   56 <-->  MIN  174 
   64       -9.303        MIN   61 <-->  MIN  158 
   65       -8.877        MIN   94 <-->  C4H6O+C6H10O2        
   66       -8.531        MIN   59 <-->  MIN  184 
   67       -8.483        MIN   77 <-->  MIN  170 
   68       -8.136        MIN   59 <-->  MIN  182 
   69       -7.870        MIN   52 <-->  MIN  136 
   70       -7.616        MIN   63 <-->  MIN  185 
   71       -7.202        MIN   82 <-->  MIN  147 
   72       -6.764        MIN   85 <-->  MIN  148 
   73       -6.375        MIN   97 <-->  MIN  153 
   74       -6.228        MIN   91 <-->  MIN  143 
   75       -5.574        MIN   86 <-->  MIN  113 
   76       -5.260        MIN  104 <-->  MIN  150 
   77       -5.234        MIN   92 <-->  MIN  167 
   78       -5.214        MIN  102 <-->  MIN  160 
   79       -4.499        MIN  104 <-->  MIN  172 
   80       -3.937        MIN  104 <-->  MIN  155 
   81       -3.757        MIN  108 <-->  MIN  166 
   82       -3.225        MIN  109 <-->  MIN  191 
   83       -1.575        MIN   88 <-->  MIN  169 
   84       -0.469        MIN   83 <-->  MIN  196 
   85       -0.004        MIN   25 <-->  MIN   69 
   86        0.318        MIN  107 <-->  MIN  202 
   87        1.237        MIN  204 <-->  MIN  204 
   88        1.387        MIN   75 <-->  MIN  161 
   89        1.639        MIN   71 <-->  MIN  151 
   90        2.001        MIN   48 <-->  MIN  126 
   91        2.458        MIN  105 <-->  C4H6O2+C6H10O        
   92        3.345        MIN   53 <-->  MIN  139 
   93        3.887        MIN   45 <-->  H2+C10H14O3          
   94        3.997        MIN   62 <-->  MIN  147 
   95        4.563        MIN   60 <-->  H2+O2+C10H14O        
   96        4.626        MIN  100 <-->  H2+C10H14O3          
   97        4.634        MIN   46 <-->  MIN  156 
   98        4.825        MIN   95 <-->  H2+C10H14O3          
   99        4.990        MIN   42 <-->  MIN  163 
  100        5.742        MIN  101 <-->  H2+C10H14O3          
  101        5.820        MIN   51 <-->  MIN  177 
  102        6.576        MIN  103 <-->  H2+C10H14O3          
  103        7.216        MIN  106 <-->  H2+C10H14O3          
  104        8.069        MIN   41 <-->  MIN  164 
  105        8.857        MIN   18 <-->  MIN  149 
  106        9.257        MIN   81 <-->  H2O2+C10H14O         
  107       10.262        MIN   93 <-->  MIN  138 
  108       10.325        MIN   57 <-->  H2+C10H14O3          
  109       10.566        MIN   52 <-->  MIN   86 
  110       10.876        MIN  133 <-->  C2H4O2+C8H12O        
  111       11.844        MIN  122 <-->  MIN  189 
  112       12.338        MIN   82 <-->  MIN  114 
  113       12.515        MIN   70 <-->  MIN   87 
  114       12.705        MIN  117 <-->  MIN  190 
  115       14.930        MIN   17 <-->  MIN  155 
  116       14.990        MIN  121 <-->  H2+C10H14O3          
  117       15.093        MIN   98 <-->  MIN  144 
  118       15.096        MIN  120 <-->  MIN  183 
  119       15.764        MIN  110 <-->  H2+C10H14O3          
  120       15.923        MIN  154 <-->  MIN  192 
  121       15.975        MIN   69 <-->  H2+C10H14O3          
  122       16.566        MIN  123 <-->  MIN  187 
  123       16.897        MIN  112 <-->  H2+C10H14O3          
  124       17.466        MIN   68 <-->  MIN  194 
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  125       18.055        MIN   85 <-->  H2+C10H14O3          
  126       18.312        MIN    6 <-->  MIN  175 
  127       18.775        MIN  104 <-->  MIN  104 
  128       19.649        MIN  186 <-->  C4H6O2+C6H10O        
  129       20.898        MIN   97 <-->  H2+C10H14O3          
  130       21.385        MIN   90 <-->  H2+C10H14O3          
  131       21.477        MIN   58 <-->  MIN  134 
  132       21.824        MIN  171 <-->  MIN  203 
  133       21.966        MIN  181 <-->  MIN  203 
  134       23.134        MIN  180 <-->  MIN  204 
  135       23.777        MIN   84 <-->  H2+C10H14O3          
  136       23.983        MIN  127 <-->  MIN  204 
  137       24.212        MIN  104 <-->  H2+C10H14O3          
  138       24.783        MIN  152 <-->  H2+C10H14O3          
  139       25.205        MIN  165 <-->  H2+O2+C10H14O        
  140       25.310        MIN  104 <-->  H2+C10H14O3          
  141       25.382        MIN  142 <-->  H2+C10H14O3          
  142       26.674        MIN  111 <-->  MIN  137 
  143       26.783        MIN  176 <-->  H2+C10H14O3          
  144       28.532        MIN   96 <-->  MIN   96 
  145       29.758        MIN  179 <-->  C4H6O2+C6H10O        
  146       30.118        MIN  146 <-->  H2+C10H14O3          
  147       30.121        MIN  168 <-->  H2+C10H14O3          
  148       30.137        MIN  117 <-->  MIN  193 
  149       30.709  O2+C2H4O+C8H12 <-->  O2+C10H16O           
  150       32.725        MIN   66 <-->  C2H4O+C8H12O2        
  151       33.672        MIN  164 <-->  MIN  195 
  152       34.269   H2+O2+C10H14O <-->  O2+C10H16O           
  153       34.283        MIN   79 <-->  H2O2+C10H14O         
  154       34.292        MIN   64 <-->  MIN  217 
  155       36.222        MIN  141 <-->  H2+C10H14O3          
  156       36.877        MIN  161 <-->  CO+C9H16O2           
  157       36.998        MIN  198 <-->  MIN  199 
  158       37.057        MIN   80 <-->  C2H4O+C8H12O2        
  159       37.156        MIN   78 <-->  MIN   78 
  160       37.309        MIN  178 <-->  H2+C10H14O3          
  161       37.854        MIN  155 <-->  H2+C10H14O3          
  162       38.008        MIN  147 <-->  MIN  147 
  163       38.927        MIN  117 <-->  H2+C10H14O3          
  164       39.158        MIN  150 <-->  H2+C10H14O3          
  165       39.487        MIN  157 <-->  CO+C9H16O2           
  166       40.852        MIN  173 <-->  H2+C10H14O3          
  167       43.154        MIN  156 <-->  H2+C10H14O3          
  168       44.074        MIN  155 <-->  H2+C10H14O3          
  169       44.111        MIN  148 <-->  H2+C10H14O3          
  170       44.424        MIN  159 <-->  H2+C10H14O3          
  171       44.458        MIN  150 <-->  H2+C10H14O3          
  172       44.745        MIN  204 <-->  MIN  212 
  173       45.119      O2+C10H16O <-->  CO+O2+C9H16          
  174       45.432        MIN  220 <-->  C4H6O+C6H10O2        
  175       45.473        MIN  206 <-->  MIN  213 
  176       46.017        MIN  200 <-->  CO+H2+C9H14O2        
  177       46.773        MIN  203 <-->  MIN  211 
  178       46.872        MIN  130 <-->  MIN  222 
  179       47.800        MIN  203 <-->  MIN  214 
  180       47.866        MIN   33 <-->  MIN   33 
  181       48.194        MIN  129 <-->  MIN  221 
  182       48.855        MIN  207 <-->  H2+C10H14O3          
  183       49.246        MIN  197 <-->  MIN  209 
  184       50.387        MIN  218 <-->  O2+C10H16O           
  185       51.244        MIN  219 <-->  O2+C10H16O           
  186       54.810        MIN   43 <-->  MIN   89 
  187       54.998        MIN  132 <-->  CH4+C9H12O3          
  188       55.477        MIN  216 <-->  MIN  216 
  189       55.566   H2+O2+C10H14O <-->  O2+C10H16O           
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  190       55.858        MIN   41 <-->  MIN  203 
  191       56.000      O2+C10H16O <-->  O2+C10H16O           
  192       56.417        MIN  204 <-->  H2+C10H14O3          
  193       56.737        MIN  215 <-->  O2+C10H16O           
  194       57.415        MIN  128 <-->  MIN  128 
  195       57.934        MIN  203 <-->  MIN  223 
  196       58.465        MIN  203 <-->  O3+C10H16            
  197       59.180        MIN  204 <-->  O3+C10H16            
  198       59.913        MIN  203 <-->  H2+C10H14O3          
  199       60.648        MIN  204 <-->  H2+C10H14O3          
  200       60.666        MIN  148 <-->  CH4+C9H12O3          
  201       62.889        MIN  204 <-->  H2+C10H14O3          
  202       64.978        MIN  204 <-->  H2+C10H14O3          
  203       65.732        MIN  115 <-->  MIN  204 
  204       66.238        MIN  204 <-->  H2+C10H14O3          
  205       66.241        MIN  204 <-->  H2+C10H14O3          
  206       66.345        MIN  203 <-->  H2+C10H14O3          
  207       66.565        MIN  124 <-->  MIN  124 
  208       66.656        MIN  203 <-->  H2+C10H14O3          
  209       66.761      O2+C10H16O <-->  O2+C10H16O           
  210       67.216        MIN  201 <-->  MIN  203 
  211       68.981        MIN  204 <-->  H2+C10H14O3          
  212       69.043        MIN  204 <-->  H2+C10H14O3          
  213       69.275        MIN  203 <-->  H2+C10H14O3          
  214       69.605      O2+C10H16O <-->  O2+C10H16O           
  215       69.759      O2+C10H16O <-->  O2+C10H16O           
  216       70.961   H2+O2+C10H14O <-->  O2+C10H16O           
  217       75.708        MIN  203 <-->  MIN  224 
  218       76.309        MIN  203 <-->  MIN  210 
  219       79.105        MIN  203 <-->  MIN  203 
  220       82.282        MIN  205 <-->  MIN  208 
  221       91.676      O2+C10H16O <-->  H2+O2+C10H14O        
  222       98.426      O2+C10H16O <-->  O2+C2H2+C8H14O       
 
NETWORK OF THE AMK-BXDE DATABASE. FAMILIES OF CONFORMERS FORM A NODE 
   TS #  DE(kcal/mol)      -------Path info--------           
    3     -105.117        MIN    1 <-->  MIN    8 
    4      -93.830        MIN    7 <-->  C4H6O2+C6H10O        
    7      -84.752        MIN   11 <-->  C2H4O2+C8H12O        
    8      -83.659        MIN   10 <-->  CO+C9H16O2           
    9      -81.743        MIN    9 <-->  H2+C10H14O3          
   11      -78.036        MIN    1 <-->  H2+C10H14O3          
   12      -73.859        MIN   13 <-->  C4H6O2+C6H10O        
   15      -68.791        MIN   13 <-->  CO+C9H16O2           
   16      -65.820        MIN   28 <-->  MIN   34 
   17      -62.010        MIN   29 <-->  H2O+C10H14O2         
   20      -58.847        MIN   11 <-->  H2+C10H14O3          
   21      -58.668        MIN    1 <-->  C2H4O2+C8H12O        
   22      -58.131        MIN   11 <-->  H2+C2H2O+C8H12O2     
   23      -58.076        MIN   13 <-->  MIN   35 
   25      -57.709        MIN   13 <-->  MIN   35 
   30      -48.545        MIN   22 <-->  MIN   40 
   31      -48.327        MIN   10 <-->  CH2O+C9H14O2         
   34      -45.439        MIN   25 <-->  H2+C10H14O3          
   35      -43.271        MIN   32 <-->  H2O+C10H14O2         
   39      -29.873        MIN   25 <-->  H2+C10H14O3          
   40      -28.960        MIN   25 <-->  H2+C10H14O3          
   41      -25.620        MIN   39 <-->  MIN  116 
   43      -24.596        MIN   44 <-->  H2O+C10H14O2         
   48      -15.721        MIN   44 <-->  MIN  117 
   50      -14.515        MIN   13 <-->  MIN   82 
   51      -14.008        MIN   44 <-->  MIN  117 
   52      -13.642        MIN   44 <-->  MIN  117 
   53      -13.240        MIN   44 <-->  MIN  117 
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   54      -12.314        MIN   44 <-->  MIN  117 
   55      -12.130        MIN   44 <-->  MIN  117 
   56      -12.048        MIN   44 <-->  H2O+C10H14O2         
   57      -11.636        MIN   65 <-->  MIN  131 
   58      -11.600        MIN   65 <-->  MIN  131 
   59      -11.476        MIN   25 <-->  MIN   82 
   60      -11.327        MIN   65 <-->  MIN  131 
   61      -10.122        MIN   65 <-->  MIN  131 
   62       -9.845        MIN   65 <-->  MIN  131 
   63       -9.706        MIN   56 <-->  MIN  131 
   64       -9.303        MIN   56 <-->  MIN  131 
   65       -8.877        MIN   94 <-->  C4H6O+C6H10O2        
   66       -8.531        MIN   56 <-->  MIN  131 
   67       -8.483        MIN   65 <-->  MIN  131 
   68       -8.136        MIN   56 <-->  MIN  131 
   69       -7.870        MIN   44 <-->  MIN  117 
   70       -7.616        MIN   56 <-->  MIN  131 
   71       -7.202        MIN   82 <-->  MIN  117 
   72       -6.764        MIN   82 <-->  MIN  117 
   73       -6.375        MIN   82 <-->  MIN  117 
   74       -6.228        MIN   82 <-->  MIN  117 
   75       -5.574        MIN   82 <-->  MIN  113 
   76       -5.260        MIN   99 <-->  MIN  131 
   77       -5.234        MIN   82 <-->  MIN  117 
   78       -5.214        MIN   82 <-->  MIN  117 
   79       -4.499        MIN   99 <-->  MIN  131 
   80       -3.937        MIN   99 <-->  MIN  131 
   81       -3.757        MIN   99 <-->  MIN  131 
   82       -3.225        MIN   87 <-->  MIN  191 
   83       -1.575        MIN   82 <-->  MIN  131 
   84       -0.469        MIN   83 <-->  MIN  131 
   85       -0.004        MIN   25 <-->  MIN   65 
   86        0.318        MIN  107 <-->  MIN  202 
   88        1.387        MIN   71 <-->  MIN  131 
   89        1.639        MIN   71 <-->  MIN  131 
   90        2.001        MIN   42 <-->  MIN  117 
   91        2.458        MIN  105 <-->  C4H6O2+C6H10O        
   92        3.345        MIN   42 <-->  MIN  117 
   93        3.887        MIN   44 <-->  H2+C10H14O3          
   94        3.997        MIN   42 <-->  MIN  117 
   95        4.563        MIN   60 <-->  H2+O2+C10H14O        
   96        4.626        MIN   99 <-->  H2+C10H14O3          
   97        4.634        MIN   42 <-->  MIN  117 
   98        4.825        MIN   65 <-->  H2+C10H14O3          
   99        4.990        MIN   42 <-->  MIN  117 
  100        5.742        MIN   99 <-->  H2+C10H14O3          
  101        5.820        MIN   42 <-->  MIN  117 
  102        6.576        MIN   82 <-->  H2+C10H14O3          
  103        7.216        MIN   99 <-->  H2+C10H14O3          
  104        8.069        MIN   41 <-->  MIN  131 
  105        8.857        MIN   13 <-->  MIN  117 
  106        9.257        MIN   65 <-->  H2O2+C10H14O         
  107       10.262        MIN   93 <-->  MIN  131 
  108       10.325        MIN   57 <-->  H2+C10H14O3          
  109       10.566        MIN   44 <-->  MIN   82 
  110       10.876        MIN  117 <-->  C2H4O2+C8H12O        
  111       11.844        MIN  117 <-->  MIN  189 
  112       12.338        MIN   82 <-->  MIN  114 
  113       12.515        MIN   65 <-->  MIN   87 
  114       12.705        MIN  117 <-->  MIN  189 
  115       14.930        MIN   13 <-->  MIN  131 
  116       14.990        MIN  117 <-->  H2+C10H14O3          
  117       15.093        MIN   98 <-->  MIN  131 
  118       15.096        MIN  120 <-->  MIN  131 
  119       15.764        MIN  105 <-->  H2+C10H14O3          
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  120       15.923        MIN  117 <-->  MIN  189 
  121       15.975        MIN   65 <-->  H2+C10H14O3          
  122       16.566        MIN  120 <-->  MIN  131 
  123       16.897        MIN  105 <-->  H2+C10H14O3          
  124       17.466        MIN   65 <-->  MIN  194 
  125       18.055        MIN   82 <-->  H2+C10H14O3          
  126       18.312        MIN    1 <-->  MIN  131 
  128       19.649        MIN  186 <-->  C4H6O2+C6H10O        
  129       20.898        MIN   82 <-->  H2+C10H14O3          
  130       21.385        MIN   82 <-->  H2+C10H14O3          
  131       21.477        MIN   58 <-->  MIN  117 
  132       21.824        MIN  131 <-->  MIN  203 
  133       21.966        MIN  117 <-->  MIN  203 
  134       23.134        MIN  131 <-->  MIN  203 
  135       23.777        MIN   65 <-->  H2+C10H14O3          
  136       23.983        MIN  117 <-->  MIN  203 
  137       24.212        MIN   99 <-->  H2+C10H14O3          
  138       24.783        MIN  131 <-->  H2+C10H14O3          
  139       25.205        MIN  117 <-->  H2+O2+C10H14O        
  140       25.310        MIN   99 <-->  H2+C10H14O3          
  141       25.382        MIN  131 <-->  H2+C10H14O3          
  142       26.674        MIN  111 <-->  MIN  137 
  143       26.783        MIN  131 <-->  H2+C10H14O3          
  145       29.758        MIN  131 <-->  C4H6O2+C6H10O        
  146       30.118        MIN  131 <-->  H2+C10H14O3          
  147       30.121        MIN  131 <-->  H2+C10H14O3          
  148       30.137        MIN  117 <-->  MIN  193 
  150       32.725        MIN   65 <-->  C2H4O+C8H12O2        
  151       33.672        MIN  131 <-->  MIN  195 
  153       34.283        MIN   65 <-->  H2O2+C10H14O         
  154       34.292        MIN   64 <-->  MIN  217 
  155       36.222        MIN  131 <-->  H2+C10H14O3          
  156       36.877        MIN  131 <-->  CO+C9H16O2           
  157       36.998        MIN  198 <-->  MIN  199 
  158       37.057        MIN   65 <-->  C2H4O+C8H12O2        
  160       37.309        MIN  131 <-->  H2+C10H14O3          
  161       37.854        MIN  131 <-->  H2+C10H14O3          
  163       38.927        MIN  117 <-->  H2+C10H14O3          
  164       39.158        MIN  131 <-->  H2+C10H14O3          
  165       39.487        MIN  131 <-->  CO+C9H16O2           
  166       40.852        MIN  131 <-->  H2+C10H14O3          
  167       43.154        MIN  117 <-->  H2+C10H14O3          
  168       44.074        MIN  131 <-->  H2+C10H14O3          
  169       44.111        MIN  117 <-->  H2+C10H14O3          
  170       44.424        MIN  131 <-->  H2+C10H14O3          
  171       44.458        MIN  131 <-->  H2+C10H14O3          
  172       44.745        MIN  203 <-->  MIN  212 
  174       45.432        MIN  220 <-->  C4H6O+C6H10O2        
  175       45.473        MIN  206 <-->  MIN  213 
  176       46.017        MIN  200 <-->  CO+H2+C9H14O2        
  177       46.773        MIN  203 <-->  MIN  211 
  178       46.872        MIN  130 <-->  MIN  222 
  179       47.800        MIN  203 <-->  MIN  212 
  181       48.194        MIN  117 <-->  MIN  221 
  182       48.855        MIN  207 <-->  H2+C10H14O3          
  183       49.246        MIN  197 <-->  MIN  206 
  184       50.387        MIN  218 <-->  O2+C10H16O           
  185       51.244        MIN  218 <-->  O2+C10H16O           
  186       54.810        MIN   43 <-->  MIN   65 
  187       54.998        MIN  117 <-->  CH4+C9H12O3          
  190       55.858        MIN   41 <-->  MIN  203 
  192       56.417        MIN  203 <-->  H2+C10H14O3          
  193       56.737        MIN  212 <-->  O2+C10H16O           
  195       57.934        MIN  203 <-->  MIN  223 
  196       58.465        MIN  203 <-->  O3+C10H16            
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  197       59.180        MIN  203 <-->  O3+C10H16            
  198       59.913        MIN  203 <-->  H2+C10H14O3          
  199       60.648        MIN  203 <-->  H2+C10H14O3          
  200       60.666        MIN  117 <-->  CH4+C9H12O3          
  201       62.889        MIN  203 <-->  H2+C10H14O3          
  202       64.978        MIN  203 <-->  H2+C10H14O3          
  203       65.732        MIN  111 <-->  MIN  203 
  204       66.238        MIN  203 <-->  H2+C10H14O3          
  205       66.241        MIN  203 <-->  H2+C10H14O3          
  206       66.345        MIN  203 <-->  H2+C10H14O3          
  208       66.656        MIN  203 <-->  H2+C10H14O3          
  210       67.216        MIN  201 <-->  MIN  203 
  211       68.981        MIN  203 <-->  H2+C10H14O3          
  212       69.043        MIN  203 <-->  H2+C10H14O3          
  213       69.275        MIN  203 <-->  H2+C10H14O3          
  217       75.708        MIN  203 <-->  MIN  224 
  218       76.309        MIN  203 <-->  MIN  206 
  220       82.282        MIN  205 <-->  MIN  207 
 
 
RELATIVE ENERGIES OF THE MINs (ZPE-CORRECTED) 
MIN #    DE(kcal/mol) 
    1     -145.650 
    2     -144.990 
    3     -143.728 
    4     -143.520 
    5     -143.475 
    6     -142.390 
    7     -141.558 
    8     -137.856 
    9     -134.149 
   10     -131.104 
   11     -130.949 
   12     -130.242 
   13     -129.811 
   14     -129.466 
   15     -128.636 
   16     -128.400 
   17     -126.884 
   18     -126.346 
   19     -124.571 
   20     -124.024 
   21     -123.998 
   22     -122.304 
   23     -122.302 
   24     -121.897 
   25     -121.059 
   26     -120.535 
   27     -120.092 
   28     -118.294 
   29     -116.290 
   30     -116.176 
   31     -116.043 
   32     -105.766 
   33      -93.426 
   34      -75.250 
   35      -70.549 
   36      -69.922 
   37      -65.371 
   38      -65.207 
   39      -62.450 
   40      -60.776 
   41      -60.503 
   42      -60.395 
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   43      -59.642 
   44      -59.076 
   45      -58.945 
   46      -58.882 
   47      -58.172 
   48      -58.024 
   49      -57.872 
   50      -57.737 
   51      -57.555 
   52      -57.151 
   53      -57.120 
   54      -56.697 
   55      -55.499 
   56      -54.831 
   57      -54.497 
   58      -53.770 
   59      -53.334 
   60      -53.088 
   61      -52.277 
   62      -51.816 
   63      -51.509 
   64      -50.940 
   65      -50.904 
   66      -50.796 
   67      -50.785 
   68      -50.383 
   69      -50.112 
   70      -50.106 
   71      -49.952 
   72      -49.798 
   73      -49.773 
   74      -49.490 
   75      -49.179 
   76      -49.055 
   77      -48.219 
   78      -48.115 
   79      -48.010 
   80      -47.721 
   81      -47.273 
   82      -47.048 
   83      -47.029 
   84      -46.856 
   85      -46.849 
   86      -46.714 
   87      -46.620 
   88      -46.559 
   89      -46.273 
   90      -46.213 
   91      -45.754 
   92      -45.646 
   93      -45.611 
   94      -45.538 
   95      -45.350 
   96      -45.144 
   97      -45.129 
   98      -44.566 
   99      -44.532 
  100      -44.505 
  101      -44.253 
  102      -44.159 
  103      -43.982 
  104      -43.561 
  105      -43.146 
  106      -41.649 
  107      -41.612 
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  108      -41.189 
  109      -40.414 
  110      -40.165 
  111      -39.369 
  112      -39.172 
  113      -38.443 
  114      -35.531 
  115      -34.368 
  116      -30.768 
  117      -29.134 
  118      -28.514 
  119      -28.440 
  120      -28.238 
  121      -28.196 
  122      -27.815 
  123      -27.682 
  124      -27.403 
  125      -27.400 
  126      -27.297 
  127      -27.247 
  128      -27.196 
  129      -26.895 
  130      -26.837 
  131      -26.680 
  132      -26.655 
  133      -26.546 
  134      -26.429 
  135      -26.411 
  136      -26.240 
  137      -26.167 
  138      -26.153 
  139      -26.080 
  140      -25.909 
  141      -25.791 
  142      -25.770 
  143      -25.770 
  144      -25.716 
  145      -25.682 
  146      -25.324 
  147      -25.233 
  148      -25.009 
  149      -24.999 
  150      -24.853 
  151      -24.840 
  152      -24.759 
  153      -24.651 
  154      -24.622 
  155      -24.581 
  156      -24.529 
  157      -24.480 
  158      -24.443 
  159      -24.393 
  160      -24.353 
  161      -24.328 
  162      -24.219 
  163      -24.190 
  164      -24.096 
  165      -24.013 
  166      -24.002 
  167      -23.818 
  168      -23.452 
  169      -23.415 
  170      -23.407 
  171      -23.269 
  172      -23.097 
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  173      -23.038 
  174      -22.960 
  175      -22.857 
  176      -22.724 
  177      -22.641 
  178      -22.620 
  179      -22.302 
  180      -22.130 
  181      -22.073 
  182      -21.932 
  183      -21.901 
  184      -21.710 
  185      -21.427 
  186      -20.268 
  187      -20.172 
  188      -19.791 
  189      -19.665 
  190      -19.296 
  191      -18.673 
  192      -18.121 
  193      -17.314 
  194      -15.078 
  195      -13.669 
  196      -13.076 
  197       -6.578 
  198       -5.388 
  199       -3.454 
  200       -2.984 
  201       -2.858 
  202       -2.068 
  203       -0.157 
  204        0.000 
  205        0.805 
  206        2.729 
  207        3.728 
  208        4.640 
  209        5.586 
  210        6.011 
  211        7.495 
  212        7.907 
  213        8.292 
  214        8.440 
  215        8.499 
  216        9.455 
  217       20.775 
  218       27.396 
  219       28.209 
  220       29.704 
  221       29.757 
  222       36.949 
  223       39.956 
  224       49.571 
Families of conformers 
 [1 2 3 4 5 6]  
 [10 12 14 15]  
 [11 16 20 24]  
 [13 17 18 19 21 23]  
 [25 26 27 30 31]  
 [35 36 37 38]  
 [42 46 48 51 53 62]  
 [44 45 47 49 50 52 54 55]  
 [56 59 61 63]  
 [65 66 67 68 69 70 72 73 74 76 77 78 79 80 81 84 89 95]  
 [71 75]  
 [82 85 86 88 90 91 92 96 97 102 103]  
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 [87 109]  
 [99 100 101 104 106 108]  
 [105 110 112] 
 [111 115]  
 [117 118 119 121 122 124 125 126 127 128 129 132 133 134 136 139 140 143 147 148 149 
153 154 156 160 163 165 167 177 181]  
 [120 123]  
 [131 135 138 141 142 144 145 146 150 151 152 155 157 158 159 161 162 164 166 168 169 
170 171 172 173 174 175 176 178 179 180 182 183 184 185 187 188 196]  
 [189 190 192]  
 [203 204]  
 [206 209 210]  
 [207 208]  
 [211 216]  
 [212 214 215]  
 [218 219]  
  
 
ABSOLUTE ENERGY, ZPE, GIBBS ENERGY CORRECTION, GEOMETRY AND FREQUENCIES OF THE MINs 
name= MIN1 
energy (in kcal/mol)= -151.560751 
ZPE (in kcal/mol)= 143.981 
G (in kcal/mol)= 116.987 
Geometry 
C -3.13601156 -2.00940705 -0.40558715 
C -1.63397663 -2.00793151 -0.40267874 
C 2.13232301 1.76048110 -0.41607619 
C 1.80647280 0.30582554 -0.33620474 
C 0.83790940 -0.05372669 0.77426355 
C 0.54784362 -1.57531960 0.88799325 
C -0.97365792 -1.32174165 0.75656055 
C -0.69672233 0.21553976 0.53969423 
C -1.07451684 0.74177771 -0.83176245 
C -1.30666141 1.08239226 1.62962418 
H -3.55174881 -1.04723700 -0.08374947 
H -3.52370751 -2.78385399 0.27070041 
H -3.53283486 -2.23242575 -1.40732310 
H 1.61541920 3.47887192 0.39619531 
H 2.75797456 -0.26323499 -0.20375278 
H 1.41887311 -0.03065727 -1.32801772 
H 1.17912079 0.38645636 1.73095648 
H 0.85482022 -2.03048335 1.83147617 
H 0.96290036 -2.18118204 0.07142447 
H -1.52479080 -1.52238725 1.69098803 
H -0.64767041 1.74084856 -0.99669208 
H -2.16113612 0.83296267 -0.94429764 
H -0.71916571 0.09255814 -1.64310002 
H -1.07732937 0.70962774 2.63398995 
H -0.91213220 2.10753874 1.56910816 
H -2.39636675 1.14074085 1.53992704 
O 1.39938657 2.51456448 0.44651264 
O 2.94011545 2.28909292 -1.13630357 
O -1.00476056 -2.54222924 -1.28211717 
Vibrational frequencies (in cm-1) 
 23.1  37.6  49.7  70.7 110.6 137.1 163.5 195.1 218.8 246.9 273.9 280.8 297.2 355.2 
383.3 410.1 437.9 486.6 517.2 547.0 570.8 583.4 599.4 680.5 796.6 819.7 912.5 942.4 
981.6 996.1 1006.7 1008.1 1017.1 1035.2 1043.6 1048.7 1094.3 1118.1 1131.7 1149.8 
1162.1 1187.0 1201.8 1225.7 1240.4 1260.0 1262.3 1272.2 1273.3 1285.0 1287.8 1297.7 
1300.6 1304.9 1311.2 1315.5 1329.0 1349.5 1359.5 1380.3 1383.3 1402.3 1406.5 1852.9 
1863.1 2635.1 2666.9 2669.3 2671.7 2674.7 2676.1 2680.4 2681.5 2715.2 2728.0 2731.0 
2761.0 2778.1 2780.5 2782.0 2792.5  
 
 
name= MIN2 
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energy (in kcal/mol)= -150.8905 
ZPE (in kcal/mol)= 143.971 
G (in kcal/mol)= 116.76 
Geometry 
C -3.77507389 -1.29757622 0.43617741 
C -2.27405153 -1.27348138 0.50099617 
C 2.83311636 0.74737465 0.51861422 
C 1.78988425 0.02815284 -0.27751703 
C 0.44298445 0.71139913 -0.12408384 
C -0.37286415 0.33525421 1.14194269 
C -1.62519991 0.05911083 0.27097251 
C -0.73884465 0.19226154 -1.02750870 
C -0.47709060 -1.11596762 -1.74736788 
C -1.25411750 1.24390580 -1.99583944 
H -4.21014838 -0.78106394 1.30350021 
H -4.16137202 -2.32768741 0.44806753 
H -4.15658638 -0.80851921 -0.46776003 
H 3.63508193 2.55274196 0.59503478 
H 1.74260144 -1.03629141 0.04724746 
H 2.08575415 0.00957886 -1.35064073 
H 0.56313068 1.80929996 -0.22898357 
H -0.48684013 1.13244786 1.87788437 
H 0.00007424 -0.55760550 1.66355610 
H -2.36661214 0.87527883 0.33772758 
H -0.11508135 -1.89816832 -1.06212342 
H 0.26899361 -0.99881967 -2.54139193 
H -1.38901618 -1.50820893 -2.21354709 
H -0.51429426 1.45285616 -2.77954263 
H -1.47412316 2.19569083 -1.49899643 
H -2.17278346 0.91419343 -2.49448933 
O 2.96090137 2.03500897 0.09278827 
O 3.52222533 0.33345177 1.41192076 
O -1.64241568 -2.27062519 0.74733112 
Vibrational frequencies (in cm-1) 
 29.6  36.4  40.1  63.5 117.0 131.6 163.7 180.0 198.6 222.4 265.5 268.5 318.5 352.8 
375.0 390.7 446.2 468.7 521.7 547.4 579.7 597.5 642.3 669.9 813.9 854.9 904.6 938.6 
953.5 998.0 999.1 1007.1 1017.7 1035.4 1044.3 1048.4 1088.8 1097.3 1137.7 1150.5 1163.4 
1179.7 1199.3 1226.0 1238.4 1263.3 1273.2 1275.1 1279.2 1285.6 1291.1 1296.4 1300.2 
1305.2 1315.7 1321.4 1332.8 1348.5 1364.6 1371.0 1381.3 1404.0 1409.3 1856.3 1877.6 
2649.5 2662.6 2669.0 2674.9 2675.5 2677.9 2679.0 2680.5 2709.9 2727.4 2733.1 2760.3 
2779.3 2780.6 2783.1 2791.3  
 
 
name= MIN3 
energy (in kcal/mol)= -149.856252 
ZPE (in kcal/mol)= 144.199 
G (in kcal/mol)= 117.821 
Geometry 
C -2.98184249 -1.22164667 -0.73796274 
C -1.47886432 -1.20694121 -0.73797362 
C 1.92761270 0.91910598 -0.81499781 
C 1.78170611 1.06225574 0.66827832 
C 0.89502753 0.00451509 1.31100920 
C 0.72451044 -1.35780844 0.58806306 
C -0.81584026 -1.20849299 0.60927539 
C -0.66911799 0.21095443 1.27406614 
C -1.17098195 1.36736074 0.43584719 
C -1.27893381 0.26452429 2.66825874 
H -3.35386689 -2.25530608 -0.70409004 
H -3.38068655 -0.77071262 -1.65896465 
H -3.40801482 -0.68345056 0.11564712 
H 1.25813775 1.79742902 -2.45266623 
H 1.39664254 2.07570239 0.92436120 
H 2.80400820 1.00532399 1.11147561 
H 1.23920888 -0.13846228 2.35633806 
790 
 
H 1.10851726 -2.21594700 1.14487253 
H 1.15203246 -1.41668161 -0.42409841 
H -1.30836069 -1.93954394 1.27391275 
H -0.79722985 1.32461613 -0.59902583 
H -0.84871758 2.33287047 0.84519760 
H -2.26513429 1.38837249 0.38352841 
H -0.94122221 -0.56389368 3.30123365 
H -2.37333018 0.21775706 2.62732394 
H -1.01210005 1.19689540 3.18076064 
O 1.21735634 1.87889518 -1.46769701 
O 2.60729247 0.14171191 -1.43029237 
O -0.85506129 -1.21520897 -1.76899718 
Vibrational frequencies (in cm-1) 
 37.5  46.4  52.5  88.2 103.3 151.0 175.7 186.2 204.3 241.5 270.1 287.7 327.0 362.4 
383.9 395.1 442.8 477.7 515.7 552.0 566.0 595.4 673.5 703.1 793.8 822.0 912.9 919.0 
967.5 990.5 996.3 1007.3 1016.7 1036.0 1048.0 1056.2 1093.4 1113.0 1127.9 1134.9 1163.2 
1192.9 1200.4 1225.7 1238.7 1260.0 1264.2 1273.1 1283.7 1289.9 1294.4 1296.1 1300.6 
1303.5 1309.9 1324.0 1336.9 1350.6 1357.1 1380.6 1387.4 1403.6 1409.7 1855.8 1877.3 
2649.6 2661.5 2665.9 2668.9 2675.7 2676.7 2677.8 2680.4 2710.9 2727.2 2730.0 2757.3 
2780.3 2780.9 2783.2 2788.5  
 
 
name= MIN4 
energy (in kcal/mol)= -149.55373 
ZPE (in kcal/mol)= 144.104 
G (in kcal/mol)= 117.469 
Geometry 
C -2.89623120 -1.68319454 -0.76261564 
C -1.40358922 -1.50253301 -0.73056159 
C 2.01930855 1.09473580 -0.62580397 
C 1.66361981 1.23670609 0.81997337 
C 0.73313118 0.15882474 1.35233505 
C 0.73919673 -1.24984272 0.70097872 
C -0.80708780 -1.23728573 0.61992690 
C -0.81117708 0.27688286 1.05355596 
C -1.18542758 1.23421873 -0.06008515 
C -1.64360834 0.54326929 2.29678137 
H -3.41008525 -1.06138383 -0.02124774 
H -3.15960850 -2.73134110 -0.56201031 
H -3.30427327 -1.43783180 -1.75430135 
H 1.74340733 2.10313307 -2.30429439 
H 1.21068546 2.23783250 1.01057095 
H 2.61704091 1.22075481 1.39964053 
H 0.89994020 0.08045991 2.44814759 
H 1.16632589 -2.04173770 1.31886492 
H 1.22794144 -1.30946176 -0.28430871 
H -1.27260759 -1.89275483 1.37750692 
H -2.25058893 1.17152887 -0.31010412 
H -0.62371860 1.03052197 -0.98504225 
H -0.97393050 2.27594820 0.21044007 
H -2.71553025 0.44391180 2.08808056 
H -1.47860895 1.56095328 2.67148811 
H -1.40577539 -0.14846011 3.11262323 
O 1.51866255 2.14021585 -1.34238461 
O 2.69796719 0.26205251 -1.16425271 
O -0.73995755 -1.58356396 -1.73259199 
Vibrational frequencies (in cm-1) 
 29.3  46.7  53.6  76.6 109.2 146.8 174.7 176.7 199.9 239.2 265.3 277.5 323.3 359.6 
376.8 389.5 444.4 482.6 513.5 558.4 567.9 597.3 663.5 696.4 791.9 817.9 906.8 924.2 
970.2 990.7 998.2 1006.8 1016.4 1034.9 1046.7 1055.3 1092.4 1111.3 1128.8 1139.1 1164.7 
1194.3 1198.8 1228.3 1238.8 1261.6 1270.7 1274.2 1283.3 1288.9 1291.8 1295.3 1299.1 
1303.1 1307.8 1325.0 1339.7 1344.4 1350.6 1381.1 1390.8 1404.1 1411.4 1858.5 1881.0 
2648.7 2662.4 2665.7 2668.8 2675.6 2676.9 2678.2 2680.3 2709.6 2726.7 2729.5 2757.7 
2780.2 2780.9 2783.3 2789.8  
 
791 
 
 
name= MIN5 
energy (in kcal/mol)= -149.652162 
ZPE (in kcal/mol)= 144.247 
G (in kcal/mol)= 118.197 
Geometry 
C -2.99539703 -0.79223272 -0.86339062 
C -1.49330493 -0.76938522 -0.85586187 
C 1.80731357 0.87507517 -0.87014424 
C 1.84260139 0.84530616 0.62903574 
C 1.01443658 -0.29148599 1.21738626 
C 0.68830256 -1.49093390 0.28522786 
C -0.82967339 -1.21916258 0.41535555 
C -0.53130693 -0.05298290 1.43132494 
C -1.08061611 1.30582587 1.05620033 
C -0.96466002 -0.41625127 2.84763975 
H -3.41963169 -0.42938017 0.07989234 
H -3.36558359 -1.81378275 -1.02656876 
H -3.39852387 -0.17056415 -1.67696778 
H 0.66809481 1.62239297 -2.29410073 
H 1.50285400 1.81884896 1.04585956 
H 2.90567250 0.73337714 0.94426043 
H 1.49635137 -0.62127980 2.15866591 
H 1.00717516 -2.45924590 0.68093181 
H 1.07459843 -1.42460011 -0.74089238 
H -1.38624334 -2.05466197 0.87041067 
H -0.67968699 2.09488344 1.70430534 
H -2.17231082 1.34022661 1.14315371 
H -0.82989300 1.58828720 0.02122405 
H -2.05669149 -0.43716347 2.93789630 
H -0.59222737 0.31611559 3.57431479 
H -0.59281315 -1.40002573 3.15549623 
O 0.85735924 1.72924777 -1.32583236 
O 2.52720794 0.28581334 -1.63343693 
O -0.87018375 -0.42296863 -1.82847270 
Vibrational frequencies (in cm-1) 
 37.1  47.5  70.3 102.6 115.4 154.8 171.1 193.1 207.0 233.5 263.3 295.8 332.4 363.1 
391.2 401.3 441.5 464.4 521.6 528.7 568.1 593.9 682.4 713.3 795.2 829.3 905.2 920.5 
966.0 988.8 996.4 1008.1 1017.1 1035.4 1047.8 1054.0 1091.6 1113.2 1122.6 1131.5 1163.0 
1191.7 1202.0 1222.3 1234.2 1257.0 1262.1 1272.7 1285.2 1289.8 1292.2 1296.2 1300.8 
1303.1 1312.6 1324.4 1334.0 1360.9 1369.1 1378.9 1383.9 1404.5 1408.0 1852.6 1868.7 
2652.7 2657.8 2668.8 2669.8 2675.6 2676.2 2677.6 2680.4 2713.8 2730.2 2732.9 2757.8 
2778.6 2780.0 2781.0 2783.2  
 
 
name= MIN6 
energy (in kcal/mol)= -148.659212 
ZPE (in kcal/mol)= 144.339 
G (in kcal/mol)= 118.116 
Geometry 
C -2.72541978 -1.65768356 -0.89542030 
C -1.44382976 -0.90538516 -0.68037038 
C 1.18333150 1.34657794 -0.99608245 
C 1.89488335 0.91465774 0.25392527 
C 1.29255483 -0.28378112 0.97255866 
C 0.89392662 -1.49261330 0.08501985 
C -0.59667057 -1.33106951 0.48482718 
C -0.19115856 -0.19615866 1.50113471 
C -0.91427047 1.12371832 1.37938708 
C -0.28444596 -0.69872625 2.94175819 
H -2.52421825 -2.70646927 -1.15271587 
H -3.30555396 -1.22420012 -1.72513254 
H -3.36258366 -1.64644142 -0.00348662 
H 0.84262885 0.66461261 -2.80711404 
H 1.92745999 1.78284171 0.95178731 
792 
 
H 2.95312208 0.68070301 -0.00803300 
H 1.98666604 -0.57592595 1.78599331 
H 1.33714143 -2.44139767 0.39756018 
H 1.09921727 -1.36951864 -0.98601656 
H -1.01928625 -2.21397493 0.98930919 
H -0.94416807 1.50789153 0.34742370 
H -0.43264638 1.90244071 1.98413228 
H -1.95629772 1.04615846 1.71095488 
H -1.32790534 -0.82648758 3.25164879 
H 0.17694984 0.01286936 3.63707357 
H 0.21741280 -1.66271806 3.07825144 
O 1.43895216 0.50422625 -2.03020029 
O 0.54962778 2.35595732 -1.16327317 
O -1.10512919 -0.03515828 -1.44466035 
Vibrational frequencies (in cm-1) 
 19.0  46.0  95.9 111.1 118.5 158.0 176.9 193.5 207.9 215.5 275.1 307.4 324.9 352.2 
381.2 395.2 442.6 475.8 516.7 537.0 579.1 597.6 679.6 715.6 793.2 833.0 905.1 911.5 
968.4 986.0 995.6 1009.7 1019.1 1036.3 1042.7 1048.2 1086.0 1103.1 1124.4 1141.3 1177.1 
1199.5 1210.5 1225.6 1230.7 1253.6 1264.4 1274.1 1281.1 1286.3 1288.5 1297.6 1299.5 
1305.6 1308.0 1326.1 1343.8 1359.8 1377.0 1381.4 1386.4 1408.2 1410.2 1851.0 1865.7 
2654.0 2655.9 2669.4 2674.2 2675.5 2676.2 2678.0 2681.2 2712.2 2730.6 2732.3 2758.9 
2780.3 2780.9 2783.5 2785.2  
 
 
name= MIN7 
energy (in kcal/mol)= -147.370714 
ZPE (in kcal/mol)= 143.883 
G (in kcal/mol)= 115.023 
Geometry 
C -2.52527145 -1.46771023 0.55770402 
C -1.02463669 -1.38758260 0.58927329 
C -0.00040457 2.85018234 0.56053301 
C 0.65080624 1.53321085 0.82589821 
C 1.03755361 0.86294523 -0.49702239 
C -0.13350155 0.14599007 -1.17901258 
C -0.34312772 -1.33116677 -0.77007524 
C 0.93184981 -2.12673623 -0.84046059 
C 1.79747539 -2.26667082 0.16511280 
C 1.17521317 -2.77360395 -2.16831767 
H -2.95064469 -1.33792353 1.56518445 
H -2.86195755 -2.44545893 0.18936039 
H -2.96441302 -0.69418862 -0.08466510 
H -1.82330690 3.57243859 0.31764589 
H -0.01036164 0.86921063 1.42716719 
H 1.55556062 1.69265961 1.45368800 
H 1.46382030 1.61779414 -1.18997627 
H 0.02412215 0.17385628 -2.27702543 
H -1.07222070 0.71187308 -1.00049482 
H -1.06081057 -1.77211149 -1.51736827 
H 2.70603243 -2.84149263 0.09447906 
H 1.66434397 -1.82891622 1.14596126 
H 1.86748839 0.14787793 -0.31278305 
H 2.20433421 -3.14572862 -2.26764921 
H 1.00693010 -2.07794009 -3.00088696 
H 0.51006009 -3.63638194 -2.31435363 
O -1.35403610 2.71839825 0.47718126 
O 0.50946419 3.93045155 0.42078303 
O -0.43061969 -1.36717492 1.63601607 
Vibrational frequencies (in cm-1) 
 14.6  30.3  37.9  50.4  61.4 103.9 114.1 114.9 152.4 204.2 218.5 254.4 339.7 354.1 
358.1 398.9 430.2 471.7 512.0 541.2 562.1 603.1 623.1 676.3 693.0 841.6 871.7 906.0 
932.7 983.8 997.8 1019.2 1038.7 1045.0 1054.1 1058.0 1066.5 1098.5 1103.7 1133.2 1161.5 
1190.8 1199.6 1218.9 1255.6 1261.8 1265.3 1273.2 1279.2 1287.3 1293.2 1297.9 1312.6 
1321.3 1340.3 1352.0 1354.9 1368.3 1379.4 1391.8 1398.4 1407.0 1859.9 1868.2 1876.6 
793 
 
2645.4 2649.1 2650.9 2668.6 2671.5 2673.4 2674.4 2683.2 2709.1 2729.9 2734.3 2736.6 
2777.8 2780.0 2784.9 2792.9  
 
 
name= MIN8 
energy (in kcal/mol)= -142.645263 
ZPE (in kcal/mol)= 142.86 
G (in kcal/mol)= 112.904 
Geometry 
C -3.92561383 -0.90319572 0.83950173 
C -2.44464448 -0.98112901 0.73225554 
C 2.76275160 0.94491192 0.55602866 
C 1.98320961 0.18191484 -0.46506874 
C 0.47332835 0.45702791 -0.32163533 
C -0.08255550 -0.20047674 0.96248838 
C -1.55922135 -0.02974042 1.06919297 
C -0.25816972 -0.06052291 -1.53643201 
C -0.06765472 -1.28456403 -2.03541802 
C -1.22716642 0.90227234 -2.13669411 
H -4.24642227 -0.54967702 1.82889937 
H -4.39247512 -1.89018018 0.67481129 
H -4.34293198 -0.22274564 0.08284225 
H 3.27377352 2.82141329 0.90679990 
H 2.19909087 -0.90316826 -0.36188725 
H 2.31706146 0.46644920 -1.48836228 
H 0.32297033 1.56547033 -0.23858017 
H 0.41117176 0.25475300 1.84973881 
H 0.21006156 -1.26906100 1.00222349 
H -1.89307015 0.92819283 1.45083252 
H -1.14815469 -2.24268642 -0.03744876 
H 0.62886556 -2.00187487 -1.63795283 
H -0.59581861 -1.66196105 -2.89588872 
H -0.71357150 1.79086209 -2.53222036 
H -1.95283701 1.25126879 -1.38495482 
H -1.80447438 0.46671456 -2.96233153 
O 2.76805265 2.27230375 0.25967612 
O 3.34512428 0.53228621 1.52352075 
O -2.10171051 -2.19857641 0.23310788 
Vibrational frequencies (in cm-1) 
 11.4  18.8  29.1  38.3  58.8  89.6 101.1 116.2 122.0 180.8 249.0 259.6 288.3 336.4 
382.4 400.4 410.6 450.7 485.0 524.2 532.9 551.4 569.4 590.5 626.8 670.4 844.7 895.3 
914.8 967.5 988.6 1002.5 1013.5 1034.2 1047.0 1055.3 1063.6 1079.7 1095.6 1117.0 1144.3 
1179.4 1191.8 1196.4 1234.2 1265.4 1269.1 1272.7 1273.8 1285.9 1290.1 1301.5 1317.9 
1322.0 1332.9 1346.4 1362.8 1376.1 1386.8 1390.2 1400.4 1440.3 1862.4 1866.0 1876.5 
2649.0 2652.4 2665.3 2666.8 2673.1 2674.1 2692.0 2724.0 2732.2 2734.6 2755.5 2773.4 
2777.6 2779.7 2790.0 2793.9  
 
 
name= MIN9 
energy (in kcal/mol)= -140.863023 
ZPE (in kcal/mol)= 144.784 
G (in kcal/mol)= 118.456 
Geometry 
C 0.94129182 -0.74434367 -0.78471033 
C 2.43427028 -0.75148244 -0.75841714 
C -1.86971010 1.94543363 -0.79893199 
C -2.12366621 1.72691163 0.66928718 
C -1.23149680 0.70408693 1.35579523 
C 0.29822398 0.84714489 1.14971815 
C 0.38726291 -0.61071924 0.62266378 
C -1.17017484 -0.76617050 0.79122798 
C -1.96356610 -1.04797084 -0.46966602 
C -1.52385803 -1.79656764 1.85884807 
H 0.57482712 -1.67502098 -1.27032670 
H 3.90555410 -0.61746423 -2.07383645 
794 
 
H 0.57859078 0.08713261 -1.43854566 
H -2.75717436 2.00101161 -1.44569676 
H -3.18387151 1.44379608 0.83297869 
H -1.99190371 2.70841824 1.18277089 
H -1.49359013 0.69443725 2.43398094 
H 0.86591581 1.03093869 2.06511140 
H 0.59464913 1.61211229 0.42282437 
H 0.94344542 -1.27479060 1.31347818 
H -3.03646592 -0.89646476 -0.30338303 
H -1.83131775 -2.08821053 -0.79547425 
H -1.66214924 -0.41390853 -1.31086489 
H -1.28427039 -2.81298021 1.52443522 
H -2.59229665 -1.77135410 2.09866981 
H -0.97418316 -1.62698711 2.79249652 
O 2.92000719 -0.62809443 -2.02521591 
O -0.77314965 2.09561753 -1.27695097 
O 3.18784339 -0.86157248 0.17218267 
Vibrational frequencies (in cm-1) 
 34.5  42.4  69.3  88.7 115.6 132.3 187.3 196.2 221.2 229.6 252.4 298.2 336.7 346.9 
397.2 439.5 469.4 487.2 515.4 564.9 574.2 624.8 670.2 789.5 866.0 877.8 905.0 929.0 
944.0 991.8 1008.4 1009.1 1019.4 1029.1 1056.7 1072.9 1098.0 1133.9 1136.1 1160.2 
1176.8 1196.2 1201.6 1229.6 1234.4 1253.4 1269.1 1282.3 1285.0 1290.4 1297.3 1299.0 
1303.3 1306.0 1322.3 1327.1 1334.9 1354.2 1358.7 1368.5 1387.3 1407.6 1411.7 1844.7 
1878.7 2638.2 2644.1 2660.3 2670.9 2676.1 2677.5 2678.0 2681.4 2709.0 2714.9 2731.5 
2736.2 2762.1 2780.5 2782.8 2793.2  
 
 
name= MIN10 
energy (in kcal/mol)= -137.117965 
ZPE (in kcal/mol)= 144.084 
G (in kcal/mol)= 116.95 
Geometry 
C -2.93490145 -2.25560486 -0.22107111 
C -1.43431625 -2.20484210 -0.27625752 
C 1.97881637 2.83402347 -0.17167024 
C 1.80837043 0.47198053 -0.53722647 
C 0.91767592 0.04807717 0.61220942 
C 0.78538454 -1.48547513 0.80657061 
C -0.75863117 -1.38227114 0.78124175 
C -0.64656633 0.15682993 0.45514756 
C -1.15655028 0.54360702 -0.91884965 
C -1.27488155 1.03938799 1.52214292 
H -3.35974595 -2.50879228 -1.20366586 
H -3.37309785 -1.30409113 0.10272133 
H -3.26769032 -3.03348302 0.47981878 
H 2.72040595 3.56740212 0.14887424 
H 2.61663653 -0.26152744 -0.73376798 
H 1.26708588 0.68284269 -1.47486317 
H 1.25971170 0.55440070 1.53720823 
H 1.20410233 -1.86515066 1.74094730 
H 1.19739341 -2.08741623 -0.01467742 
H -1.21822626 -1.57044223 1.76686146 
H -0.77535066 -0.11481059 -1.70958893 
H -0.85308524 1.57347796 -1.17154390 
H -2.25068092 0.51689552 -0.96870954 
H -1.02054888 2.09516065 1.34269266 
H -0.92952639 0.78682651 2.52994690 
H -2.36769574 0.96426544 1.51766148 
O 2.56980814 1.62473869 -0.16343539 
O 0.83558943 3.02680266 -0.48866062 
O -0.81722798 -2.81144186 -1.11628114 
Vibrational frequencies (in cm-1) 
 23.0  40.3  48.8  72.0  84.6 152.9 175.3 186.2 198.4 234.9 255.1 271.2 307.1 325.1 
329.1 387.0 430.8 443.9 475.4 566.7 600.9 668.8 683.5 805.5 817.5 921.2 937.0 948.8 
984.2 995.0 1007.8 1014.6 1024.2 1033.9 1048.8 1057.3 1091.9 1117.9 1129.7 1148.0 
795 
 
1181.8 1194.7 1219.7 1235.4 1238.6 1248.9 1261.6 1272.5 1274.6 1285.7 1286.8 1292.8 
1299.7 1300.5 1305.5 1318.5 1324.3 1347.8 1351.5 1366.6 1380.4 1402.8 1405.9 1831.6 
1852.3 2644.5 2655.6 2658.8 2669.8 2670.3 2673.0 2676.0 2679.2 2681.3 2706.0 2721.8 
2729.4 2760.2 2776.3 2780.1 2781.2  
 
 
name= MIN11 
energy (in kcal/mol)= -136.902926 
ZPE (in kcal/mol)= 144.024 
G (in kcal/mol)= 116.557 
Geometry 
C -3.44241692 -0.60344345 -0.19042185 
C -2.17855793 -1.39288773 -0.17725826 
C 0.47614712 2.44784378 -0.36117277 
C 1.84578230 1.83509798 -0.50138907 
C 1.85862694 0.31917389 -0.51999045 
C 0.90439890 -0.36323911 -1.53957712 
C 0.17736382 -1.09463343 -0.38544626 
C 1.14960255 -0.44814538 0.66516438 
C 0.48752541 0.38629615 1.73822074 
C 2.06801637 -1.48868267 1.29084663 
H -3.59951156 -0.12287294 -1.16936909 
H -3.43330275 0.19839908 0.56435509 
H -4.31040352 -1.25188986 0.00919297 
H -0.37524684 1.91792455 -0.80730917 
H 2.50408701 2.20718946 0.31483827 
H 2.30434032 2.22583225 -1.43716427 
H 2.90440069 -0.02517155 -0.64435286 
H 1.39804125 -1.02653065 -2.25375141 
H 0.26479367 0.31537830 -2.11051448 
H 0.16050016 -2.19175623 -0.41727729 
H 1.18996718 1.10566275 2.17846385 
H 0.10555377 -0.24162591 2.55405537 
H -0.37553045 0.95268239 1.36425009 
H 1.51146032 -2.16339020 1.95426052 
H 2.85169996 -1.01194210 1.89249642 
H 2.56383167 -2.11318156 0.53919554 
O -1.12127863 -0.54311462 -0.27923277 
O 0.32072378 3.49986247 0.20952053 
O -2.05279231 -2.58593734 -0.10108383 
Vibrational frequencies (in cm-1) 
 20.5  32.5  59.2  62.4  77.9 134.5 151.7 195.0 200.7 231.2 247.3 274.1 282.7 330.7 
349.3 408.6 433.0 468.9 490.9 549.1 575.4 617.9 684.9 768.9 845.5 871.7 915.8 933.9 
998.0 1007.0 1008.1 1020.3 1029.7 1044.1 1057.2 1063.2 1070.5 1111.8 1123.8 1157.7 
1188.2 1199.0 1212.1 1245.3 1252.6 1254.8 1263.6 1270.9 1279.6 1285.5 1293.9 1297.2 
1301.6 1304.7 1311.9 1315.0 1328.4 1342.7 1350.0 1377.3 1382.6 1406.9 1409.7 1831.5 
1873.0 2645.2 2657.3 2662.3 2665.8 2667.2 2672.9 2676.3 2678.1 2683.2 2695.6 2716.9 
2739.0 2766.8 2775.3 2779.3 2781.8  
 
 
name= MIN12 
energy (in kcal/mol)= -136.511683 
ZPE (in kcal/mol)= 144.34 
G (in kcal/mol)= 117.843 
Geometry 
C -2.92635396 -0.95406233 -1.24403364 
C -1.42725578 -0.86641797 -1.17185297 
C 2.02882828 1.37913504 -1.20566462 
C 1.54922750 0.98411390 1.10188477 
C 0.76553995 -0.29885314 1.30832891 
C 0.75101966 -1.30483757 0.12934173 
C -0.79691608 -1.30918501 0.11512245 
C -0.80620852 -0.23131752 1.26488230 
C -1.39847898 1.11043148 0.88365831 
C -1.44900194 -0.75409128 2.54221576 
796 
 
H -3.33812232 -0.14853324 -1.87000446 
H -3.40319752 -0.89603878 -0.25963636 
H -3.23128996 -1.90166168 -1.71114911 
H 1.58256082 1.87874353 -2.06619682 
H 1.26055990 1.76365816 1.83352952 
H 2.64040397 0.80042621 1.16298791 
H 1.11873809 -0.77050620 2.24722503 
H 1.20977355 -2.27184017 0.34841651 
H 1.20268048 -0.93455486 -0.80085927 
H -1.22613606 -2.27509617 0.43436071 
H -1.00919392 1.47250894 -0.08064224 
H -1.15698643 1.87935740 1.62701629 
H -2.48968907 1.06605792 0.79960267 
H -1.29272584 -0.05861920 3.37566716 
H -1.03861979 -1.72441887 2.84448479 
H -2.53108356 -0.88077172 2.42174061 
O 3.05048228 0.74809966 -1.14796143 
O 1.22716211 1.60054998 -0.14137861 
O -0.78044390 -0.48187625 -2.11463407 
Vibrational frequencies (in cm-1) 
 24.8  56.7  61.6  89.2 103.5 152.7 178.4 188.5 197.2 233.7 269.5 276.4 295.3 326.0 
341.7 380.9 404.7 441.7 562.8 577.0 618.8 674.1 683.6 801.3 819.8 911.7 921.7 939.7 
989.2 997.5 1003.3 1016.2 1023.5 1036.4 1051.0 1061.8 1092.8 1109.4 1132.1 1153.7 
1180.1 1189.0 1215.7 1238.2 1240.6 1257.7 1260.7 1271.1 1273.7 1286.3 1291.0 1293.0 
1299.3 1300.9 1310.3 1315.2 1325.8 1339.8 1352.9 1375.9 1382.4 1404.4 1405.9 1828.4 
1851.4 2642.0 2655.8 2662.2 2667.6 2676.7 2677.2 2678.1 2678.3 2681.5 2708.5 2715.9 
2727.6 2762.7 2779.6 2780.7 2783.0  
 
 
name= MIN13 
energy (in kcal/mol)= -135.807457 
ZPE (in kcal/mol)= 144.067 
G (in kcal/mol)= 117.732 
Geometry 
C -3.33261491 -1.29135172 0.03628375 
C -1.83399264 -1.27300772 0.01582629 
C 3.03581570 0.17705720 -0.14513372 
C 1.73781824 0.54664404 -0.83363033 
C 0.72841053 0.88903035 0.24378471 
C 0.32336210 -0.31111970 1.16380108 
C -1.17474360 -0.14588731 0.74560103 
C -0.77025026 1.06184313 -0.18839713 
C -1.06311300 0.85898581 -1.66210404 
C -1.36644039 2.37691528 0.29207042 
H -3.70907576 -1.62491000 1.01428424 
H -3.73579871 -1.98804464 -0.71574748 
H -3.75970004 -0.30002955 -0.16271479 
H 3.20225076 -0.88365161 0.07939970 
H 1.38796359 -0.28763309 -1.47095423 
H 1.88961204 1.41394171 -1.50781508 
H 1.09070416 1.75785790 0.82753271 
H 0.52468196 -0.16658887 2.23819829 
H 0.48032819 -1.97585964 0.12233483 
H -1.79531412 0.17660547 1.60110105 
H -0.58291319 1.63682623 -2.27054083 
H -2.13847507 0.90274752 -1.87185355 
H -0.70001063 -0.10881636 -2.03522895 
H -1.16993825 2.56020624 1.35494860 
H -2.45294118 2.40325991 0.15053124 
H -0.94553157 3.22578749 -0.26323705 
O 0.95648146 -1.50072431 0.84990364 
O 3.84185996 1.02053600 0.15792576 
O -1.21290449 -2.12474830 -0.58116187 
Vibrational frequencies (in cm-1) 
797 
 
 35.3  47.6  59.5  78.5 114.5 164.9 184.5 196.7 210.0 236.5 249.1 283.1 320.6 341.1 
383.7 439.1 459.2 462.3 513.7 542.3 543.9 605.1 639.4 751.1 827.2 856.9 892.8 907.5 
977.3 996.9 1002.3 1009.5 1018.2 1041.5 1048.0 1049.5 1092.4 1108.0 1141.0 1162.8 
1169.7 1180.2 1205.3 1226.5 1233.4 1256.7 1260.9 1270.1 1280.0 1284.7 1286.3 1296.2 
1296.9 1303.1 1314.0 1319.1 1326.8 1337.8 1373.0 1382.9 1404.9 1405.5 1427.9 1835.0 
1838.3 2647.6 2664.1 2665.2 2670.4 2671.4 2672.9 2675.6 2678.8 2689.7 2709.0 2714.2 
2723.4 2745.3 2778.4 2778.9 2782.4  
 
 
name= MIN14 
energy (in kcal/mol)= -135.765037 
ZPE (in kcal/mol)= 144.369 
G (in kcal/mol)= 118.039 
Geometry 
C -2.90913471 -0.84387941 -1.21732259 
C -1.40790715 -0.88390279 -1.16517188 
C 1.87134522 1.55796368 -1.16901700 
C 1.82782078 0.62550434 1.03931571 
C 0.89655774 -0.55648721 1.26221721 
C 0.74011390 -1.55191435 0.08227005 
C -0.79854000 -1.38905446 0.10988149 
C -0.66171872 -0.31493866 1.25361508 
C -1.12910657 1.07541419 0.87967607 
C -1.32358568 -0.76438972 2.54955452 
H -3.25993220 -0.03130475 -1.87160840 
H -3.36464012 -0.70556391 -0.23058565 
H -3.30147023 -1.77974685 -1.64061079 
H 2.29331817 1.32228649 -2.14731437 
H 1.35493064 1.59384870 1.28757407 
H 2.76429504 0.52120391 1.62254108 
H 1.20315199 -1.07495727 2.19179117 
H 1.09875890 -2.56222137 0.28803859 
H 1.20042723 -1.22607532 -0.86167816 
H -1.32183522 -2.30187615 0.44396988 
H -0.69695607 1.41931857 -0.07379176 
H -0.84639059 1.81721427 1.63684539 
H -2.21877459 1.12435671 0.77316978 
H -1.06816402 -0.09134359 3.37700979 
H -1.01702379 -1.77487520 2.84232404 
H -2.41613617 -0.76888622 2.45802683 
O 2.30702440 0.62020723 -0.30313740 
O 1.16918834 2.48282600 -0.85815748 
O -0.74083422 -0.55444772 -2.11458003 
Vibrational frequencies (in cm-1) 
 32.7  48.6  59.3  94.1 107.1 155.0 181.1 195.3 220.4 235.5 254.2 281.4 309.1 330.3 
341.1 376.0 408.5 443.9 560.4 578.7 596.8 675.3 681.2 787.9 820.6 916.5 933.7 944.9 
987.4 991.3 1006.4 1015.9 1024.9 1037.3 1050.8 1058.0 1095.3 1111.8 1131.3 1152.0 
1181.1 1196.3 1221.7 1232.1 1243.8 1258.2 1259.4 1265.8 1272.5 1285.5 1293.4 1295.8 
1298.7 1303.0 1303.9 1318.1 1331.3 1344.0 1351.7 1374.7 1381.3 1400.9 1406.3 1828.9 
1851.7 2635.4 2654.9 2660.1 2666.9 2674.6 2675.1 2676.2 2677.9 2679.9 2706.4 2716.3 
2728.0 2760.1 2780.1 2780.2 2783.1  
 
 
name= MIN15 
energy (in kcal/mol)= -134.723372 
ZPE (in kcal/mol)= 144.158 
G (in kcal/mol)= 117.111 
Geometry 
C -2.89415712 -1.95062684 -0.59900089 
C -1.39485843 -1.85034868 -0.66056447 
C 1.90915897 2.10952880 -1.43687840 
C 1.64760178 1.06570414 0.67155743 
C 0.80092854 -0.03970722 1.26256461 
C 0.84301938 -1.42336588 0.56381420 
C -0.70295068 -1.51402272 0.62567209 
798 
 
C -0.76143388 -0.00307814 1.07016008 
C -1.25102644 0.93833965 -0.01412126 
C -1.52245492 0.22258022 2.36550412 
H -3.34552358 -1.73757910 -1.57911508 
H -3.33123742 -1.26275247 0.13337681 
H -3.19875539 -2.97057227 -0.32478164 
H 1.73538464 1.92890093 -2.49777092 
H 1.34738784 2.06225674 1.04840741 
H 2.72476857 0.90894153 0.87272687 
H 1.05753103 -0.12338679 2.33984051 
H 1.37880791 -2.20586692 1.10139897 
H 1.23191256 -1.39024262 -0.46577801 
H -1.05207784 -2.19485083 1.42385337 
H -2.33742469 0.88497541 -0.14305937 
H -0.79313360 0.70420918 -0.98778418 
H -0.99741274 1.97986081 0.21603916 
H -1.18766411 -0.44541484 3.16683183 
H -2.59817854 0.05820348 2.23200355 
H -1.39287801 1.25244379 2.72221271 
O 1.48898741 1.02744006 -0.75161382 
O 2.38357684 3.08194361 -0.91014969 
O -0.79482498 -2.06731548 -1.68310425 
Vibrational frequencies (in cm-1) 
 24.7  38.7  53.7  79.5 107.7 142.8 171.6 179.4 206.4 222.1 242.6 272.3 274.1 303.1 
337.7 369.4 393.4 445.3 557.0 564.8 606.5 663.4 723.6 788.1 812.7 920.9 934.1 942.4 
985.9 999.3 1003.8 1011.8 1016.5 1034.5 1048.2 1062.2 1089.1 1114.8 1135.7 1160.1 
1190.1 1197.4 1218.5 1234.2 1241.4 1256.8 1261.4 1273.4 1276.7 1286.4 1288.3 1298.1 
1300.1 1303.3 1311.0 1311.8 1328.3 1344.4 1351.9 1378.2 1384.5 1405.0 1407.4 1825.0 
1855.0 2642.0 2656.8 2664.2 2668.9 2675.6 2676.6 2677.2 2678.2 2680.6 2709.5 2713.2 
2725.7 2760.4 2779.1 2780.7 2782.8  
 
 
name= MIN16 
energy (in kcal/mol)= -134.140594 
ZPE (in kcal/mol)= 143.811 
G (in kcal/mol)= 116.614 
Geometry 
C -3.05532352 -1.10042584 -0.47352073 
C -1.63568967 -0.99147413 -0.92449189 
C -0.02504297 2.04224271 -0.75216976 
C 1.35439677 1.90286413 -0.15509805 
C 1.79847791 0.46623629 0.06439843 
C 1.35509291 -0.58450235 -0.99080970 
C 0.56655824 -1.36434904 0.08084459 
C 1.06920294 -0.36396414 1.19033579 
C -0.02555507 0.32837547 1.96798722 
C 2.05763282 -1.03072587 2.13674382 
H -3.70137632 -1.42885255 -1.30243495 
H -3.42455893 -0.11669749 -0.13584592 
H -3.18112726 -1.80271562 0.36452436 
H -0.21887223 1.56022577 -1.72069612 
H 1.40072594 2.45133268 0.81199213 
H 2.07583024 2.41995449 -0.82381414 
H 2.89594090 0.45909550 0.21592250 
H 2.18393312 -1.15912225 -1.41936769 
H 0.78583980 -0.20113308 -1.84165064 
H 0.84802863 -2.42084975 0.21160953 
H 0.37200695 1.13202803 2.59896807 
H -0.55543059 -0.37990804 2.61871760 
H -0.78739336 0.77632097 1.31622054 
H 2.53881463 -0.29116956 2.78851355 
H 2.85179960 -1.56387267 1.60263978 
H 1.55501561 -1.75819349 2.78659673 
O -1.24909481 -0.60812681 -1.99743505 
O -0.88590339 2.68160422 -0.19873072 
799 
 
O -0.83980538 -1.40172623 0.08392849 
Vibrational frequencies (in cm-1) 
-27.9  30.1  58.2  75.3  78.6 112.7 167.2 188.8 195.0 222.1 248.7 271.9 286.8 333.8 
360.7 397.9 453.4 462.1 493.3 539.7 548.9 645.4 686.1 775.4 847.8 887.3 902.3 919.9 
980.7 995.7 1008.3 1017.7 1029.2 1036.9 1050.7 1063.0 1072.6 1106.6 1119.4 1152.6 
1186.0 1198.1 1219.2 1228.0 1250.2 1253.8 1261.6 1274.8 1279.4 1285.0 1286.4 1295.0 
1298.8 1299.9 1308.0 1316.0 1327.6 1341.3 1342.9 1380.0 1382.4 1405.1 1406.7 1832.6 
1866.3 2636.0 2656.5 2660.6 2668.1 2668.7 2671.7 2675.5 2677.9 2681.2 2700.4 2715.0 
2737.9 2760.7 2773.2 2781.4 2784.7  
 
 
name= MIN17 
energy (in kcal/mol)= -133.019537 
ZPE (in kcal/mol)= 144.206 
G (in kcal/mol)= 117.883 
Geometry 
C -3.21937192 -0.61456547 -0.37693858 
C -1.77999617 -0.85119615 -0.72374856 
C 2.24861275 1.06564922 -0.73064911 
C 2.20769114 0.69774122 0.73637422 
C 1.08912287 -0.24389069 1.12621513 
C 0.65464444 -1.40104172 0.16451188 
C -0.84796642 -1.05088071 0.42765304 
C -0.39505025 0.27926720 1.14667472 
C -0.65213451 1.52314736 0.32149023 
C -0.96202678 0.43093916 2.54748512 
H -3.33741454 -0.01001490 0.53135324 
H -3.74514521 -1.56643036 -0.21389165 
H -3.74631381 -0.09900279 -1.19611143 
H 2.61688737 0.31486850 -1.44063258 
H 2.12651485 1.62502117 1.34677791 
H 3.18459113 0.24191589 1.00733231 
H 1.34491319 -0.67489678 2.12000313 
H 0.96634676 -2.41253916 0.46715307 
H 0.37361149 -1.06427029 -1.75813056 
H -1.29383361 -1.77110684 1.14124977 
H -0.05807563 2.37653746 0.67962187 
H -1.70400113 1.82554701 0.34019404 
H -0.36714235 1.39052896 -0.73433645 
H -0.80145595 -0.45941417 3.16485460 
H -2.04124764 0.62408987 2.52652256 
H -0.49339671 1.27708661 3.06784435 
O 1.12490227 -1.22538332 -1.12929964 
O 1.93319221 2.17145406 -1.09723016 
O -1.41835904 -0.88654108 -1.87894188 
Vibrational frequencies (in cm-1) 
 31.9  44.8  51.5  87.8 100.6 155.3 178.7 208.8 228.1 247.8 274.9 304.8 343.4 363.2 
391.4 425.7 454.7 475.6 495.1 531.5 580.1 606.4 692.5 757.1 793.1 852.8 883.4 904.8 
937.3 997.0 1004.0 1016.7 1018.8 1041.2 1049.2 1052.6 1074.3 1103.9 1143.7 1160.7 
1193.0 1208.1 1212.8 1233.0 1245.3 1256.4 1264.4 1269.1 1276.1 1281.3 1287.4 1294.8 
1297.6 1303.7 1305.4 1320.0 1331.2 1357.9 1379.8 1390.0 1403.3 1411.0 1428.0 1829.2 
1835.8 2643.1 2655.8 2664.3 2664.7 2669.1 2671.1 2673.9 2676.9 2678.9 2696.5 2704.8 
2718.3 2736.8 2778.1 2779.2 2782.5  
 
 
name= MIN18 
energy (in kcal/mol)= -133.451595 
ZPE (in kcal/mol)= 145.176 
G (in kcal/mol)= 119.786 
Geometry 
C -2.50115626 -1.55469518 0.71331387 
C -1.00413133 -1.57900768 0.70186199 
C 0.81994406 2.33779350 0.67335504 
C 0.94107090 2.09655822 -0.80739096 
C 0.64551978 0.69361682 -1.30339946 
800 
 
C -0.82815504 0.16689821 -1.24419218 
C -0.33164717 -1.15440237 -0.56966267 
C 1.12715697 -0.57781951 -0.50716448 
C 1.67896356 -0.34915926 0.88365023 
C 2.11587307 -1.41146488 -1.31648266 
H -2.90809479 -2.18723207 1.51431549 
H -2.93504739 -1.87239947 -0.24110710 
H -2.86375636 -0.52573328 0.89112396 
H 1.71163527 2.69285305 1.20735535 
H 1.95882046 2.38532906 -1.14893234 
H 0.23956920 2.79803825 -1.32485657 
H 1.01166888 0.63691242 -2.35293287 
H -1.32078018 0.02992563 -2.22098638 
H -1.31808382 1.36611540 0.25601238 
H -0.39310649 -2.01269162 -1.27103972 
H 1.95329541 -1.30919852 1.35437713 
H 0.94016841 0.08157818 1.57269987 
H 2.57335867 0.27943988 0.87220759 
H 2.28560721 -2.38670610 -0.84054582 
H 3.08901509 -0.91169298 -1.38701361 
H 1.76861161 -1.60409119 -2.33621230 
O -1.73603379 0.90535995 -0.51759153 
O -0.22384406 2.20665668 1.27345874 
O -0.37811964 -1.98587860 1.65022714 
Vibrational frequencies (in cm-1) 
 34.8  43.8 101.1 114.4 173.4 188.5 198.7 203.7 223.9 238.3 289.4 312.7 335.1 359.6 
398.4 450.9 473.1 500.4 542.0 578.1 644.4 718.9 731.0 762.5 810.2 843.9 860.6 915.9 
936.6 989.6 1005.6 1008.3 1019.8 1031.4 1045.7 1058.6 1083.7 1096.4 1156.0 1176.3 
1194.6 1206.0 1221.0 1234.3 1244.4 1247.0 1262.4 1272.6 1281.2 1285.8 1293.4 1299.0 
1300.3 1305.1 1319.8 1324.9 1332.1 1363.1 1384.4 1389.5 1407.0 1416.5 1478.0 1820.4 
1845.6 2642.0 2649.6 2653.4 2655.9 2661.2 2674.0 2679.2 2681.4 2683.8 2699.8 2705.8 
2713.8 2729.3 2778.2 2778.6 2782.1  
 
 
name= MIN19 
energy (in kcal/mol)= -131.543538 
ZPE (in kcal/mol)= 145.043 
G (in kcal/mol)= 119.921 
Geometry 
C -3.11327589 0.35260351 0.30298854 
C -1.61553543 0.31912487 0.35954759 
C 1.45961198 1.61958817 0.41149373 
C 2.14064903 0.38910302 -0.15412407 
C 1.25374807 -0.76839427 -0.57218860 
C -0.00487803 -0.47850389 -1.46047123 
C -0.94349685 -0.86768660 -0.25821052 
C 0.31082581 -1.42362155 0.50556250 
C 0.49072128 -1.01667926 1.95124723 
C 0.36016490 -2.95025065 0.41034264 
H -3.51051933 1.25104583 0.80097488 
H -3.55892818 -0.52325270 0.78942059 
H -3.46495018 0.37683707 -0.73922845 
H 1.47959398 1.77432888 1.49557572 
H 2.88580979 0.01460966 0.57960534 
H 2.72800398 0.71320907 -1.04740269 
H 1.90345801 -1.52975278 -1.05129161 
H -0.10700051 -1.16824000 -2.32035828 
H 0.13341242 1.50355923 -1.46458150 
H -1.67089674 -1.65076753 -0.52046654 
H 1.46552347 -1.33966120 2.33596743 
H -0.28098932 -1.46757196 2.58871922 
H 0.42180818 0.06703628 2.10934366 
H -0.42890142 -3.41023819 1.01680903 
H 1.31885545 -3.33759911 0.77471016 
H 0.23166758 -3.30887974 -0.61658008 
801 
 
O -0.19688778 0.75581286 -2.02236509 
O 0.99164505 2.46192280 -0.32065135 
O -0.99237946 1.21260821 0.88260003 
Vibrational frequencies (in cm-1) 
 39.7  71.4 111.4 125.1 149.0 158.7 200.1 213.0 225.1 235.6 264.9 288.0 329.9 368.9 
385.6 451.4 475.2 485.0 551.5 593.4 619.1 646.2 707.6 765.8 813.9 843.5 861.7 912.8 
973.4 981.8 993.6 1007.7 1020.5 1039.3 1044.7 1048.1 1068.9 1107.4 1153.6 1171.4 1195.5 
1207.9 1212.7 1232.6 1245.3 1257.5 1265.9 1273.1 1277.6 1286.3 1291.8 1299.3 1300.1 
1304.1 1308.8 1320.5 1335.3 1373.7 1379.9 1391.6 1411.5 1418.3 1480.2 1815.4 1845.6 
2646.1 2659.1 2665.3 2666.5 2667.9 2674.1 2675.7 2677.1 2680.4 2698.7 2708.5 2731.0 
2732.4 2778.6 2780.7 2783.0  
 
 
name= MIN20 
energy (in kcal/mol)= -130.098625 
ZPE (in kcal/mol)= 144.145 
G (in kcal/mol)= 117.994 
Geometry 
C -2.32506420 -2.07280516 -0.38139973 
C -0.83984583 -2.16488978 -0.28864792 
C 2.29599502 0.53664042 -0.33033548 
C 1.75036632 1.82743301 0.23643457 
C 0.39747716 1.70567158 0.91115026 
C 0.25880996 0.54315864 1.93320475 
C -0.80172917 -0.13771777 1.03187357 
C -0.79035212 1.10282758 0.06336666 
C -0.51619474 0.81204565 -1.39318377 
C -2.05911089 1.93188008 0.21516967 
H -2.71128737 -2.80901690 -1.10760959 
H -2.66486669 -1.08095657 -0.71025929 
H -2.80214996 -2.29389830 0.58443660 
H 2.05253046 -0.40351008 0.18184566 
H 1.70154368 2.59035264 -0.57159183 
H 2.49670487 2.22684955 0.95815077 
H 0.12539026 2.68522203 1.34805975 
H -0.11536621 0.84552240 2.91426607 
H 1.16181352 -0.05454812 2.09680947 
H -1.75617410 -0.39708288 1.49725939 
H -1.41525086 0.47836264 -1.92417311 
H 0.24292020 0.02781870 -1.53470331 
H -0.14861164 1.70637676 -1.91515781 
H -2.28364874 2.16070868 1.26323789 
H -2.93250741 1.41910982 -0.20251193 
H -1.96543036 2.89087677 -0.31123787 
O -0.16200287 -1.26725897 0.48874743 
O 2.99698306 0.55005288 -1.31190650 
O -0.15378586 -2.99506632 -0.82283436 
Vibrational frequencies (in cm-1) 
 42.7  49.5  70.1  81.2 127.5 157.0 173.2 190.6 215.6 236.7 266.3 273.2 287.1 323.0 
382.0 407.5 430.5 470.6 492.5 541.1 563.7 604.0 690.2 771.2 838.4 859.6 900.5 932.5 
993.1 1002.8 1006.8 1019.5 1032.6 1036.4 1049.5 1058.1 1068.2 1111.0 1116.1 1159.2 
1191.0 1201.5 1224.4 1238.3 1246.9 1262.0 1268.0 1270.2 1277.7 1285.7 1289.9 1296.1 
1298.5 1300.7 1307.7 1312.7 1320.3 1335.1 1347.9 1379.6 1382.1 1405.5 1408.9 1830.7 
1858.4 2640.1 2656.9 2658.6 2661.7 2666.7 2672.9 2675.5 2678.6 2683.3 2707.7 2718.7 
2739.0 2763.9 2775.8 2777.9 2782.3  
 
 
name= MIN21 
energy (in kcal/mol)= -129.903942 
ZPE (in kcal/mol)= 143.976 
G (in kcal/mol)= 118.155 
Geometry 
C -2.13019839 -1.94582447 0.42952166 
C -0.63511945 -1.94896145 0.46389927 
C -0.53765972 2.33967298 0.57744854 
802 
 
C 0.72354529 2.18388048 -0.24247079 
C 0.81962702 0.85322549 -0.95987663 
C -0.50010906 0.06380579 -1.24501106 
C 0.11171890 -1.21915601 -0.61679251 
C 1.38181699 -0.39688627 -0.17980332 
C 1.53780081 -0.22324663 1.31666904 
C 2.66741680 -0.93685740 -0.78840782 
H -2.51709054 -1.05165741 0.95031504 
H -2.54576205 -2.82442573 0.94285571 
H -2.53188691 -1.91043923 -0.58926588 
H -0.64416976 1.74068626 1.48769063 
H 1.60934036 2.32520017 0.41226789 
H 0.77492229 3.01262200 -0.98392247 
H 1.38927632 1.00324386 -1.90034284 
H -0.79073208 -0.01463316 -2.30116312 
H -2.09728630 1.20023399 -0.94586252 
H 0.36343590 -1.96896518 -1.39755617 
H 2.33512155 0.48450361 1.56520837 
H 1.79119510 -1.18412558 1.79629788 
H 0.61234388 0.11758221 1.79499950 
H 2.59466909 -1.07584617 -1.87184344 
H 2.92659832 -1.91168926 -0.35216133 
H 3.51098857 -0.26248383 -0.59868854 
O -1.38771993 3.13277242 0.24653027 
O -1.58205913 0.50298675 -0.47556410 
O -0.03465122 -2.57737698 1.30304328 
Vibrational frequencies (in cm-1) 
 34.8  43.8  72.4 129.5 159.7 181.9 190.5 204.9 223.6 256.1 269.7 282.2 308.6 325.4 
344.4 390.5 449.2 472.7 491.5 527.3 536.3 585.2 638.8 753.4 801.1 839.0 888.1 915.1 
930.1 991.4 1005.4 1014.3 1018.8 1036.9 1050.7 1068.4 1082.1 1096.0 1120.8 1170.8 
1183.8 1199.7 1220.9 1232.0 1250.8 1259.7 1269.3 1272.6 1276.3 1276.9 1285.3 1290.3 
1294.4 1299.8 1304.8 1308.6 1322.9 1338.6 1373.9 1382.3 1385.8 1406.8 1410.0 1820.8 
1836.8 2647.6 2657.4 2659.0 2664.5 2673.6 2678.0 2680.8 2681.3 2695.9 2706.1 2711.6 
2737.5 2775.8 2777.5 2779.6 2782.1  
 
 
name= MIN22 
energy (in kcal/mol)= -127.798519 
ZPE (in kcal/mol)= 143.565 
G (in kcal/mol)= 117.365 
Geometry 
C -2.43932390 -2.39507148 0.06414920 
C -0.94949162 -2.30163220 -0.10874644 
C 1.20888228 2.73796928 -0.12898888 
C 1.62793124 1.29800347 -0.39850257 
C 1.04831494 0.39444537 0.68186623 
C 1.27153265 -1.12314920 0.45846964 
C -0.20300646 -1.40945697 0.83799971 
C -0.50280017 0.13551276 0.78643498 
C -1.32591085 0.56507625 -0.41220908 
C -1.10678266 0.67770000 2.07241774 
H -2.81987225 -1.78559764 0.88949288 
H -2.74268168 -3.43781302 0.24015527 
H -2.95050083 -2.07880736 -0.85825549 
H 1.61603429 3.22581908 0.76294336 
H 2.74589864 1.20665888 -0.40876066 
H 0.48623756 1.37024948 -2.01490299 
H 1.45046863 0.71909012 1.66304359 
H 2.02152235 -1.59134438 1.09538451 
H 1.50439772 -1.38216103 -0.58859453 
H -0.30307354 -1.81617521 1.86281178 
H -0.99088936 0.06604520 -1.33396487 
H -1.26771455 1.64937171 -0.57758209 
H -2.38791309 0.32474350 -0.28231713 
H -2.12709572 0.30396088 2.22232637 
803 
 
H -1.16560036 1.77297880 2.05181610 
H -0.52600096 0.39590035 2.95760795 
O 1.28827191 0.89010521 -1.69482875 
O 0.44931262 3.31122668 -0.86926335 
O -0.38012751 -2.95638127 -0.94583272 
Vibrational frequencies (in cm-1) 
 46.6  48.2  72.5  92.7 118.6 153.7 161.4 184.1 222.3 248.8 266.6 274.2 293.4 302.6 
348.1 369.0 387.3 405.0 458.3 539.7 585.9 627.2 665.2 693.9 794.8 806.8 904.7 944.2 
984.8 993.6 1000.1 1008.3 1015.3 1032.1 1046.1 1057.5 1089.9 1095.1 1131.3 1137.0 
1162.1 1177.2 1206.3 1216.2 1242.1 1246.9 1256.1 1266.4 1275.2 1280.2 1289.1 1291.8 
1299.8 1305.4 1313.6 1319.2 1328.7 1346.3 1371.9 1382.4 1403.4 1404.6 1412.1 1837.3 
1850.8 2656.0 2662.1 2664.5 2668.7 2670.6 2672.9 2676.0 2677.4 2680.3 2712.5 2721.8 
2758.9 2771.7 2776.6 2780.4 2782.6  
 
 
name= MIN23 
energy (in kcal/mol)= -129.491372 
ZPE (in kcal/mol)= 145.26 
G (in kcal/mol)= 120.254 
Geometry 
C -1.27498200 -1.99694439 -0.47588801 
C 0.20247280 -2.04374311 -0.24467082 
C -1.67374839 1.98515002 -0.12582388 
C -0.24095249 2.43633222 -0.09308866 
C 0.81781741 1.37551357 0.14319424 
C 1.08492590 0.31810753 -0.98365171 
C 1.02436847 -0.82753677 0.08032009 
C 0.62313051 0.20954382 1.18570127 
C -0.74290436 0.06522361 1.82245811 
C 1.67146210 0.27192038 2.29696486 
H -1.82135614 -2.15735491 0.46378494 
H -1.58214143 -2.80864080 -1.15765021 
H -1.62074555 -1.05764633 -0.92398085 
H -2.37077705 2.44229105 0.58901322 
H -0.11917962 3.23594160 0.66907369 
H -0.01631770 2.92316804 -1.07707548 
H 1.76609868 1.91491245 0.36826668 
H 2.05991901 0.40805364 -1.49465300 
H -0.73978806 0.47188705 -1.73569265 
H 2.05989939 -1.20109983 0.27981420 
H -1.54954333 -0.07412147 1.09605228 
H -0.98812918 0.93982219 2.43687125 
H -0.77414341 -0.81134852 2.48628224 
H 2.68894057 0.38944618 1.90831406 
H 1.66326967 -0.64738890 2.89722758 
H 1.48200400 1.10933533 2.97752256 
O 0.18142721 0.24947164 -2.01775655 
O -2.09050677 1.18301336 -0.93214765 
O 0.77883676 -3.10606535 -0.31890674 
Vibrational frequencies (in cm-1) 
 41.0  69.7 113.0 147.4 161.2 181.5 191.0 196.2 212.9 237.5 276.6 311.6 340.9 362.5 
412.5 432.3 480.7 485.9 555.4 599.4 630.9 694.9 713.4 753.5 801.5 839.7 859.4 900.9 
932.5 981.6 1005.2 1010.1 1020.0 1040.6 1049.5 1051.6 1076.7 1101.3 1157.3 1177.3 
1194.0 1205.8 1220.6 1230.7 1249.4 1262.3 1271.0 1278.7 1283.4 1287.6 1298.2 1300.7 
1301.2 1321.7 1332.7 1342.1 1354.7 1376.2 1386.5 1389.6 1408.7 1426.5 1471.1 1821.3 
1824.9 2640.5 2658.8 2662.1 2665.5 2669.8 2673.1 2674.2 2676.6 2679.5 2690.5 2697.5 
2706.7 2728.7 2777.7 2780.7 2782.9  
 
 
name= MIN24 
energy (in kcal/mol)= -127.914127 
ZPE (in kcal/mol)= 144.087 
G (in kcal/mol)= 117.251 
Geometry 
C -2.19332222 -2.30984721 -0.46501946 
804 
 
C -0.70164058 -2.32990120 -0.52645251 
C 2.25173522 1.51764718 -0.46748077 
C 1.31674401 2.40965051 0.31626524 
C 0.14970184 1.67706943 0.95661029 
C 0.46671472 0.35105966 1.69782892 
C -0.63088179 -0.37928948 0.88979927 
C -0.89289325 0.92222004 0.04266455 
C -0.53937259 0.78902978 -1.42218093 
C -2.30212289 1.46708764 0.21288916 
H -2.61561681 -3.03797386 -1.17840380 
H -2.60854747 -1.32527803 -0.71879486 
H -2.56104854 -2.58951428 0.53265046 
H 2.16711888 1.53469734 -1.56083873 
H 0.93313226 3.22730913 -0.32464766 
H 1.90549384 2.90455382 1.12329731 
H -0.37503662 2.39232262 1.62455166 
H 0.31702246 0.37012326 2.77788053 
H 1.47916720 -0.04652016 1.51421252 
H -1.48158026 -0.76130450 1.46351310 
H -1.33584354 0.29288198 -1.99002251 
H 0.36697361 0.18075631 -1.56995148 
H -0.37364057 1.76757133 -1.88689186 
H -3.04480638 0.84814819 -0.30257215 
H -2.38261360 2.47905879 -0.20512260 
H -2.60107238 1.52781374 1.26567630 
O 0.01431908 -1.40358380 0.17494054 
O 3.08650716 0.84017635 0.07583425 
O -0.04534024 -3.12128163 -1.15135330 
Vibrational frequencies (in cm-1) 
 30.0  42.1  53.6  72.7 110.8 135.5 167.5 171.0 215.6 226.1 253.4 285.3 296.6 306.6 
382.2 383.6 460.4 476.0 495.1 540.9 558.2 586.3 673.4 786.8 828.7 904.5 915.6 947.3 
984.1 999.2 1004.5 1017.3 1020.0 1036.2 1055.4 1060.7 1065.4 1105.9 1124.0 1158.9 
1195.4 1195.5 1222.9 1234.8 1256.9 1265.4 1269.3 1277.8 1283.1 1288.2 1294.3 1299.3 
1300.3 1305.5 1315.1 1319.9 1326.8 1339.3 1342.9 1380.3 1385.3 1405.5 1408.5 1842.2 
1853.3 2645.2 2658.9 2662.8 2665.8 2666.8 2667.8 2674.6 2676.6 2679.1 2704.2 2710.6 
2739.4 2758.1 2776.2 2777.3 2782.0  
 
 
name= MIN25 
energy (in kcal/mol)= -127.162297 
ZPE (in kcal/mol)= 144.174 
G (in kcal/mol)= 117.838 
Geometry 
C -2.37405465 -0.91611444 -0.97774796 
C -0.86368534 -0.99097510 -0.87880378 
C 1.80980209 1.39438690 -0.62964682 
C 2.20452167 0.98869460 0.77021033 
C 1.42343269 -0.17484177 1.34969751 
C 1.27271731 -1.42970902 0.44916881 
C -0.27073548 -1.28843362 0.46070337 
C -0.14607703 -0.05240309 1.43432389 
C -0.75446974 1.24772640 0.95532730 
C -0.66113294 -0.38639822 2.82925292 
H -2.83176145 -1.92084883 -0.88468644 
H -2.81251579 -0.24502314 -0.21270294 
H -2.06434010 -0.41832033 -2.87027581 
H 1.54854667 0.60558755 -1.34741541 
H 2.12114184 1.86887022 1.44581563 
H 3.28940944 0.74083229 0.75743722 
H 1.85470170 -0.42699308 2.33912769 
H 1.64038102 -2.35365491 0.90405776 
H 1.73003089 -1.35358940 -0.54421927 
H -0.78419918 -2.14675896 0.92828581 
H -0.58110333 1.44440163 -0.11096660 
H -0.33335284 2.10438780 1.50172517 
805 
 
H -1.84010784 1.27718460 1.11256591 
H -1.75147520 -0.49832968 2.84240457 
H -0.40778245 0.40846191 3.54253262 
H -0.23340486 -1.31761549 3.21814055 
O -2.79819497 -0.37871415 -2.20793673 
O 1.80550040 2.55678028 -0.95247985 
O -0.19384483 -0.83385151 -1.87254302 
Vibrational frequencies (in cm-1) 
 34.5  46.6  66.8  72.9 122.6 170.2 185.0 203.5 223.8 248.7 271.2 283.4 297.2 323.0 
353.1 373.0 413.4 437.7 446.8 559.2 593.5 648.4 687.8 773.8 835.6 865.1 916.0 936.0 
963.6 994.3 1006.5 1012.9 1019.7 1046.7 1060.5 1080.6 1113.6 1116.8 1129.5 1153.6 
1167.4 1190.3 1193.0 1222.2 1236.8 1256.9 1269.2 1271.5 1283.6 1288.9 1290.9 1293.2 
1297.3 1302.0 1305.4 1311.7 1323.9 1337.1 1356.5 1384.4 1405.5 1408.0 1423.2 1831.4 
1840.1 2636.6 2640.1 2657.1 2662.4 2669.2 2675.6 2677.1 2677.2 2710.3 2714.5 2725.5 
2738.4 2760.3 2768.9 2778.0 2782.4  
 
 
name= MIN26 
energy (in kcal/mol)= -126.521517 
ZPE (in kcal/mol)= 144.057 
G (in kcal/mol)= 117.161 
Geometry 
C -2.61002866 -1.25911693 -0.63564784 
C -1.10478906 -1.08363746 -0.56390918 
C 2.41797574 0.86128072 -0.76660505 
C 2.17117099 1.28119342 0.66245113 
C 1.17225531 0.41315321 1.40227398 
C 0.99744215 -1.05389620 0.92028405 
C -0.53301761 -0.85695750 0.79648937 
C -0.36723186 0.66585352 1.17845585 
C -0.73465512 1.64302802 0.07972473 
C -1.09714149 1.02075488 2.46475159 
H -3.14904846 -0.47133883 -0.07336998 
H -2.91351900 -2.25248548 -0.24825228 
H -2.37360703 -1.32882488 -2.59892267 
H 1.55520424 0.55886161 -1.37485403 
H 1.84277888 2.34275884 0.67185955 
H 3.14122515 1.28557840 1.20976047 
H 1.41194633 0.44986907 2.48527932 
H 1.30336244 -1.80885973 1.64906200 
H 1.49327333 -1.30207995 -0.02656220 
H -1.09403486 -1.42246972 1.56162707 
H -0.26298808 1.39622293 -0.88085459 
H -0.43124186 2.66582808 0.33718902 
H -1.81827924 1.66799939 -0.09526852 
H -2.18489130 1.01045773 2.32787449 
H -0.82371008 2.02645162 2.80897357 
H -0.86444064 0.32689357 3.28079982 
O -3.09857095 -1.15074772 -1.95085534 
O 3.53320781 0.86857278 -1.22483462 
O -0.43987517 -1.13260690 -1.57027048 
Vibrational frequencies (in cm-1) 
 31.6  42.2  45.8  69.1 111.0 146.9 176.6 186.7 236.5 239.8 253.0 288.8 297.6 311.3 
344.1 368.0 399.1 439.3 455.4 570.5 582.5 652.7 676.5 798.8 836.2 840.7 916.2 946.3 
962.7 993.7 1004.9 1013.7 1018.6 1046.2 1062.9 1083.8 1108.7 1122.1 1134.5 1150.1 
1167.5 1190.3 1197.9 1218.1 1238.2 1264.1 1273.4 1274.5 1282.4 1288.7 1292.1 1295.5 
1298.7 1300.6 1306.2 1311.5 1331.4 1344.4 1356.6 1382.8 1403.0 1408.0 1418.9 1834.4 
1849.1 2636.8 2637.5 2654.4 2664.1 2671.5 2674.2 2675.9 2677.4 2711.3 2712.9 2726.5 
2738.0 2759.5 2774.7 2778.3 2782.6  
 
 
name= MIN27 
energy (in kcal/mol)= -126.051417 
ZPE (in kcal/mol)= 144.03 
G (in kcal/mol)= 117.148 
806 
 
Geometry 
C -2.63118121 -1.07261492 -0.96735008 
C -1.12159333 -0.94413049 -0.80978699 
C 2.46143939 0.78302028 -0.97467626 
C 2.25981832 1.18081059 0.46683885 
C 1.19188108 0.39880971 1.20562196 
C 0.92112260 -1.06009287 0.74409271 
C -0.58560862 -0.75105041 0.56832859 
C -0.32197542 0.75725290 0.95290890 
C -0.60422411 1.76242586 -0.14664080 
C -1.05145797 1.15683240 2.22678931 
H -2.90307725 -1.72693743 -1.81476538 
H -3.08322009 -0.07154964 -1.13093623 
H -3.11142535 -2.48396027 0.33330314 
H 1.60120286 0.39591750 -1.53766474 
H 2.03145742 2.26878146 0.50257414 
H 3.23162269 1.08657906 1.00281380 
H 1.41798997 0.43804417 2.29137897 
H 1.14400294 -1.81989965 1.49734552 
H 1.42742158 -1.36219972 -0.18030846 
H -1.22027088 -1.26068722 1.31839023 
H -0.22751432 2.75837190 0.11871556 
H -1.68211425 1.86671112 -0.32467476 
H -0.14262654 1.48418346 -1.10288454 
H -2.13847369 1.17549972 2.07267628 
H -0.74983489 2.15572589 2.56308824 
H -0.85922872 0.46115629 3.05163872 
O -3.23536872 -1.51759285 0.22366716 
O 3.54362743 0.90161020 -1.49472807 
O -0.42379157 -0.97280258 -1.79444531 
Vibrational frequencies (in cm-1) 
 25.4  42.8  48.6  72.4 125.3 146.1 177.6 185.1 224.6 243.7 247.0 275.2 292.3 309.2 
362.6 370.8 425.0 450.4 477.8 548.8 592.3 607.8 682.0 787.0 817.2 829.8 903.0 943.4 
945.5 994.7 1005.5 1017.1 1018.8 1052.9 1068.7 1083.4 1098.9 1117.4 1128.9 1153.7 
1179.2 1197.0 1201.2 1223.2 1238.5 1262.2 1270.4 1282.6 1286.3 1287.8 1290.3 1297.0 
1301.3 1304.0 1309.0 1318.6 1336.6 1350.3 1358.7 1364.6 1384.4 1403.7 1409.5 1831.3 
1846.4 2636.5 2641.3 2652.6 2666.3 2672.2 2675.2 2676.6 2679.0 2711.4 2713.8 2718.2 
2737.7 2760.5 2778.6 2782.4 2815.3  
 
 
name= MIN28 
energy (in kcal/mol)= -123.246211 
ZPE (in kcal/mol)= 143.022 
G (in kcal/mol)= 116.439 
Geometry 
C -3.26594680 -0.29913383 0.36451558 
C -1.78786068 -0.29861069 0.53340032 
C 0.62426870 1.95210336 0.06671661 
C 1.72849096 0.98082267 -0.27558083 
C 1.25156464 -0.39191065 -0.75254566 
C 0.36480325 -0.28162534 -1.97550985 
C -0.95102411 -1.26736756 0.13056198 
C 0.54064436 -1.29330300 0.31357603 
C 0.92255728 -0.90978846 1.74794459 
C 1.02346221 -2.74831249 0.08373083 
H -3.78560248 -0.09368247 1.31263757 
H -3.64372509 -1.26806794 0.00485010 
H -3.58917626 0.45704586 -0.36822242 
H -0.22095477 2.03063145 -0.62653037 
H 2.41816590 0.86975923 0.58719527 
H 2.33773080 1.45350162 -1.08098172 
H 2.17901571 -0.93998820 -1.08136938 
H -0.07275876 -1.21135641 -2.36117075 
H -1.92155778 1.48708820 1.36505676 
H -1.36723411 -2.15264835 -0.34506213 
807 
 
H 1.99600352 -1.01699883 1.92723654 
H 0.39495274 -1.54151912 2.47149100 
H 0.64920838 0.12912402 1.98699639 
H 2.09975486 -2.84421771 0.25898768 
H 0.81286034 -3.09587139 -0.93068329 
H 0.52432591 -3.43470005 0.77743361 
O 0.15409406 0.76747869 -2.53267657 
O 0.70175671 2.66273001 1.04030833 
O -1.25716328 0.79447564 1.14141892 
Vibrational frequencies (in cm-1) 
 26.5  64.6  84.2  95.2 103.8 127.4 161.2 181.1 225.4 237.9 267.0 275.5 284.4 311.9 
323.2 333.2 360.6 376.8 420.6 464.4 501.9 525.2 565.1 595.7 699.5 777.6 878.0 886.0 
932.5 959.8 973.9 985.4 996.2 1018.3 1031.6 1058.7 1062.8 1066.5 1099.2 1154.2 1171.1 
1210.9 1214.8 1230.7 1253.1 1269.1 1272.6 1287.9 1293.5 1294.7 1305.4 1308.8 1311.5 
1314.0 1317.0 1324.2 1346.9 1379.1 1381.2 1404.8 1412.8 1442.9 1825.2 1833.7 1869.1 
2648.8 2653.9 2657.3 2660.7 2664.6 2666.9 2670.4 2676.1 2680.9 2683.3 2735.1 2755.9 
2775.4 2778.7 2781.7 2787.4  
 
 
name= MIN29 
energy (in kcal/mol)= -122.045555 
ZPE (in kcal/mol)= 143.826 
G (in kcal/mol)= 117.623 
Geometry 
C -3.11787380 -0.09546247 -1.37761526 
C -1.85754598 0.36401313 -0.69300289 
C 2.75903407 0.80020025 -0.42021069 
C 1.78018453 0.74597598 0.48981495 
C 0.93583348 -0.42706382 0.79644667 
C 0.17681543 -1.13097081 -0.38225816 
C -1.19524210 -0.66129880 0.18751451 
C -0.46344587 -0.13371260 1.47318155 
C -0.76668075 1.29328090 1.87347001 
C -0.70611886 -1.06546313 2.65954446 
H -2.93966886 -1.00160858 -1.97078183 
H -3.49738026 0.67679963 -2.06267590 
H -3.90838502 -0.31052064 -0.64938406 
H 3.39855285 1.64529546 -0.62984313 
H 1.58218682 1.63237555 1.09928255 
H 3.72976987 -0.16722335 -1.82534367 
H 1.53578893 -1.15528637 1.38110575 
H 0.31124562 -2.22580556 -0.40687897 
H 1.30822000 -0.44949167 -1.82013496 
H -1.88187933 -1.49595202 0.40281902 
H -0.19508323 1.59760425 2.75671124 
H -1.83144637 1.42327979 2.10196614 
H -0.53543229 2.00849178 1.06645044 
H -0.05547687 -0.80553099 3.50288390 
H -0.51466045 -2.11452321 2.41030325 
H -1.74188105 -0.99477148 3.01169253 
O 2.99217062 -0.31410586 -1.19335522 
O 0.36027621 -0.65474118 -1.67464473 
O -1.45169203 1.48732026 -0.84251945 
Vibrational frequencies (in cm-1) 
 26.0  39.1  68.4 109.6 138.2 175.2 191.1 205.3 232.2 245.3 272.2 294.3 312.5 339.8 
362.3 409.0 440.1 459.6 511.7 523.1 585.0 592.7 616.4 667.0 751.2 816.7 850.1 876.9 
907.6 925.9 963.2 989.4 1006.7 1019.2 1037.6 1045.2 1051.6 1099.1 1131.8 1145.4 1174.3 
1198.3 1207.7 1225.8 1240.0 1247.4 1265.0 1266.8 1278.2 1282.4 1285.8 1294.5 1299.3 
1302.9 1310.9 1317.4 1336.2 1368.0 1381.5 1394.1 1400.9 1406.9 1428.5 1856.0 1860.8 
2653.5 2673.7 2677.1 2677.6 2678.6 2682.7 2687.6 2706.4 2728.1 2730.2 2743.0 2760.7 
2778.0 2781.2 2782.6 2803.6  
 
 
name= MIN30 
energy (in kcal/mol)= -122.602383 
808 
 
ZPE (in kcal/mol)= 144.497 
G (in kcal/mol)= 118.532 
Geometry 
C -1.46065323 -1.84886436 0.03609255 
C 0.05755761 -1.79941517 -0.06136610 
C -1.56850537 2.02385721 -0.08678470 
C -0.14444000 2.47483983 0.07892570 
C 0.83263592 1.49371048 -0.55878974 
C 0.26874330 0.42037257 -1.53389178 
C 0.88140130 -0.71651322 -0.68919192 
C 1.42227733 0.34490574 0.34758316 
C 0.84610670 0.21790280 1.74262201 
C 2.94269623 0.37355765 0.40454846 
H -1.77556689 -1.52104849 1.04630591 
H -1.80751485 -2.89461395 -0.12421831 
H -2.54105324 -0.31876614 -0.57717466 
H -2.10582796 2.36543033 -0.98271306 
H 0.09831302 2.59819824 1.15753410 
H -0.01223452 3.48283067 -0.36364095 
H 1.65110957 2.07232978 -1.03134065 
H 0.68594564 0.48422122 -2.54563645 
H -0.81394054 0.38416819 -1.65557296 
H 1.71615312 -1.21419588 -1.23331354 
H 1.12486215 -0.74450491 2.19741939 
H -0.25117147 0.27926082 1.75128575 
H 1.21895756 1.00475105 2.40886740 
H 3.39618397 0.44979039 -0.58985932 
H 3.33403193 -0.54286655 0.86845931 
H 3.30499039 1.22099114 0.99765658 
O -2.11037694 -1.11258368 -0.96868764 
O -2.12518848 1.31613574 0.71885460 
O 0.64500001 -2.72385891 0.46057229 
Vibrational frequencies (in cm-1) 
-42.8  38.4  76.8  94.1 114.2 160.7 187.0 204.5 211.1 256.9 287.9 293.8 318.3 367.0 
377.1 430.0 444.6 455.8 500.3 537.1 548.5 605.3 671.8 781.2 792.0 878.4 915.4 949.1 
967.0 982.8 996.3 1008.3 1009.7 1021.0 1080.3 1088.3 1117.5 1125.6 1144.7 1162.0 1182.6 
1198.2 1203.2 1221.9 1248.5 1263.3 1279.7 1285.5 1287.8 1294.2 1297.7 1300.0 1302.9 
1311.1 1320.7 1333.2 1339.3 1348.2 1356.5 1380.8 1392.1 1404.3 1407.2 1803.2 1833.5 
2631.9 2642.8 2662.2 2662.9 2670.6 2673.2 2676.2 2679.1 2703.0 2705.7 2715.8 2739.5 
2766.2 2777.0 2781.3 2793.5  
 
 
name= MIN31 
energy (in kcal/mol)= -122.753875 
ZPE (in kcal/mol)= 144.781 
G (in kcal/mol)= 119.681 
Geometry 
C -1.01699522 -1.77406694 -1.05494530 
C 0.42302201 -1.84604331 -0.56747587 
C -1.40828217 1.94319054 -0.46061649 
C -0.36900087 2.33450380 0.56132786 
C 0.80239497 1.36871660 0.65146978 
C 1.24765362 0.63397138 -0.64318808 
C 1.17920660 -0.73056054 0.08277165 
C 0.60538935 -0.02335279 1.36794363 
C -0.80433808 -0.38462950 1.78292462 
C 1.54012538 -0.19402478 2.56190962 
H -1.23614990 -0.06367237 -2.04917580 
H -1.68398390 -2.23061906 -0.29024426 
H -1.13810218 -2.33881607 -2.00008205 
H -2.33420907 1.47490601 -0.10267982 
H -0.83088930 2.44735543 1.56202714 
H 0.02113630 3.34237563 0.28967685 
H 1.65502488 1.91353035 1.10967840 
H 2.24929291 0.90657415 -0.99109023 
809 
 
H 0.57606890 0.74639196 -1.49790443 
H 2.20716848 -1.11716511 0.29092700 
H -1.12422421 0.19944686 2.65483681 
H -0.87925861 -1.44409000 2.05819523 
H -1.53932883 -0.20199790 0.98937527 
H 1.52542861 -1.22832531 2.92869878 
H 1.24311854 0.45372455 3.39464993 
H 2.58039788 0.04642103 2.31593353 
O -1.51465878 -0.47242483 -1.19688921 
O -1.24772340 2.16496238 -1.63797478 
O 0.97655318 -2.91495555 -0.70843046 
Vibrational frequencies (in cm-1) 
 44.0  88.4 109.0 129.5 155.7 169.3 184.7 200.3 212.8 249.5 289.0 299.3 305.8 373.9 
388.8 395.6 407.7 458.2 494.8 542.6 575.0 608.6 676.6 774.2 789.5 895.7 920.2 951.4 
955.1 983.4 996.3 1009.3 1019.5 1023.5 1069.4 1073.6 1109.5 1122.0 1138.3 1159.2 1189.7 
1198.6 1210.4 1231.4 1249.6 1261.1 1280.5 1284.5 1285.3 1289.8 1299.3 1301.4 1308.7 
1315.3 1327.3 1335.3 1344.0 1353.5 1361.9 1375.5 1385.7 1406.9 1416.2 1813.4 1827.3 
2634.4 2643.9 2665.2 2669.6 2674.0 2675.4 2676.6 2679.4 2697.7 2708.5 2711.3 2739.1 
2764.0 2770.8 2780.8 2783.0  
 
 
name= MIN32 
energy (in kcal/mol)= -111.419203 
ZPE (in kcal/mol)= 143.723 
G (in kcal/mol)= 117.157 
Geometry 
C -3.21104311 -1.82144548 -0.58066103 
C -1.70916231 -1.83814265 -0.58443340 
C 2.17969357 1.82368693 -0.56082803 
C 1.73084993 0.40397935 -0.40878260 
C 0.80655196 -0.00653862 0.69139719 
C 0.47637342 -1.52343651 0.73543872 
C -1.03739431 -1.22415619 0.60971032 
C -0.71990325 0.31253220 0.46847752 
C -1.05166498 0.91239012 -0.88402303 
C -1.32272923 1.14420700 1.58866786 
H -3.61338135 -0.86524463 -0.22612602 
H -3.60512763 -2.61260210 0.07226343 
H -3.61445218 -2.00665214 -1.58729606 
H 2.50206245 2.30295955 -1.48505872 
H 1.76986726 -0.26929088 -1.27327654 
H 1.60895977 2.49717191 1.20071984 
H 1.17516846 0.36315481 1.66754425 
H 0.76999000 -2.02628454 1.65960366 
H 0.88583795 -2.10272027 -0.10365582 
H -1.59783912 -1.45572872 1.53189926 
H -2.13262007 1.01937715 -1.02769411 
H -0.67044791 0.30133978 -1.71384667 
H -0.60923136 1.91385069 -0.98910995 
H -0.96337802 2.18117222 1.54800338 
H -1.07648271 0.74828041 2.58043748 
H -2.41638062 1.18084079 1.51494668 
O 1.71079171 2.80716024 0.27254758 
O 3.03145502 0.85599286 0.03152020 
O -1.08918186 -2.33067233 -1.49365042 
Vibrational frequencies (in cm-1) 
 28.8  37.0  48.8 111.1 113.2 149.8 186.3 192.2 214.4 246.3 271.2 292.7 308.7 337.0 
357.9 389.5 441.7 459.0 468.0 558.0 588.3 607.6 683.5 820.2 838.5 868.5 905.8 926.8 
974.9 998.8 1004.6 1016.2 1026.3 1034.9 1038.5 1048.4 1068.8 1092.3 1111.8 1119.0 
1130.8 1164.8 1197.1 1210.8 1236.9 1256.4 1262.7 1271.4 1273.1 1284.9 1286.3 1294.2 
1297.9 1301.1 1305.0 1310.7 1329.5 1347.6 1359.7 1372.6 1380.6 1401.6 1404.5 1528.4 
1854.4 2664.9 2669.6 2672.3 2674.6 2675.9 2677.4 2678.6 2705.5 2710.9 2726.7 2730.8 
2759.5 2777.8 2780.5 2781.8 2800.6  
 
 
810 
 
name= MIN33 
energy (in kcal/mol)= -98.157541 
ZPE (in kcal/mol)= 142.802 
G (in kcal/mol)= 117.382 
Geometry 
C -3.15022819 -0.78300366 -0.42284648 
C -1.69772098 -0.68563629 -0.78548752 
C 2.39257766 0.96817039 -0.79763422 
C 2.08282527 0.90710133 0.69821408 
C 1.16241736 -0.23648502 1.06248445 
C 0.78830422 -1.24545404 -0.07440998 
C -0.72689275 -1.09805933 0.27414571 
C -0.36820269 0.05704327 1.28955258 
C -0.84281329 1.42574264 0.84282522 
C -0.83290483 -0.23895329 2.70584430 
H -3.75647008 -0.08454423 -1.02149234 
H -3.33411272 -0.56562284 0.63692301 
H -3.53505415 -1.79236479 -0.62915504 
H 1.66563496 1.93220542 -2.32360971 
H 1.67977364 1.86947918 1.06279978 
H 3.06114772 0.78529155 1.20617376 
H 1.58416822 -0.77652814 1.93361677 
H 1.20475155 -2.25903854 0.02843980 
H 0.44726238 -0.38942270 -1.82172421 
H -1.09750612 -2.00371151 0.79168542 
H -0.47911385 1.67251264 -0.16957299 
H -0.47259244 2.21649936 1.50709457 
H -1.93543367 1.50004288 0.82885565 
H -1.92440117 -0.17874304 2.79162482 
H -0.41133624 0.48631188 3.41454567 
H -0.53005677 -1.23558569 3.04572794 
O 1.20305889 -0.81084893 -1.32975240 
O 1.53898395 1.81878741 -1.36140176 
O -1.36022239 -0.28836027 -1.87855454 
Vibrational frequencies (in cm-1) 
 42.2  69.3  76.3 107.3 156.4 166.2 179.5 206.6 242.2 252.5 282.2 306.3 336.0 354.1 
389.4 430.4 446.9 460.1 482.1 530.8 588.5 603.2 628.8 683.1 767.7 790.6 845.0 895.4 
902.0 922.2 943.5 998.0 1005.1 1016.2 1041.3 1046.7 1051.7 1101.8 1107.3 1147.6 1168.2 
1183.8 1194.3 1208.8 1221.5 1238.6 1256.1 1258.5 1269.2 1270.9 1284.4 1292.6 1298.0 
1301.3 1306.4 1317.4 1324.5 1331.3 1347.2 1376.7 1385.1 1403.7 1407.7 1435.5 1836.4 
2655.3 2664.9 2666.1 2671.5 2674.0 2677.1 2677.7 2679.6 2703.6 2713.9 2720.1 2743.3 
2777.5 2778.0 2782.2 2786.0  
 
 
name= MIN34 
energy (in kcal/mol)= -81.512821 
ZPE (in kcal/mol)= 144.333 
G (in kcal/mol)= 119.073 
Geometry 
C -3.09977995 -0.14258517 0.45042116 
C -1.62249682 -0.13896246 0.34332842 
C 0.37456239 1.68200452 0.50553818 
C 1.52012868 1.02914258 -0.19759237 
C 1.23832699 -0.38189802 -0.70794686 
C 0.35276537 -0.36973901 -1.93792483 
C -0.87627613 -1.23625764 0.42477468 
C 0.62102921 -1.34444673 0.34784034 
C 1.19680514 -1.08980503 1.75010403 
C 0.99615277 -2.78832875 -0.06177483 
H -3.43453127 0.37727716 1.36134600 
H -3.52164836 -1.15769962 0.49957123 
H -3.57426512 0.35035691 -0.40973373 
H -1.18963067 1.53028059 -0.89327315 
H 2.40940938 1.02196843 0.47117978 
H 1.81297638 1.68558937 -1.05152742 
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H 2.22803699 -0.81374218 -1.02321181 
H 0.12537399 -1.33795809 -2.40109085 
H -1.72065396 1.97579451 0.52579232 
H -1.36307083 -2.19887134 0.60641834 
H 2.29030942 -1.11212127 1.75122398 
H 0.84620529 -1.84887766 2.45964357 
H 0.87838667 -0.11961469 2.15321276 
H 2.08164038 -2.92655540 -0.09589570 
H 0.58720748 -3.05649483 -1.03950212 
H 0.60704007 -3.51575820 0.66052660 
O -0.07949984 0.65009992 -2.41865834 
O 0.52379600 2.53586373 1.34017465 
O -1.03690868 1.23421378 0.13866055 
Vibrational frequencies (in cm-1) 
 62.9  69.7  83.1 121.0 134.1 156.9 200.8 204.4 219.0 268.7 277.5 292.6 323.8 335.7 
372.5 385.9 431.2 460.1 472.5 489.9 545.7 584.5 706.7 730.2 746.7 812.8 850.4 915.1 
933.4 968.7 972.5 984.6 990.8 994.2 1030.6 1032.4 1046.2 1074.0 1077.5 1135.9 1157.5 
1169.6 1193.4 1205.2 1230.1 1250.6 1262.4 1277.8 1281.2 1283.3 1285.7 1296.2 1300.8 
1306.2 1309.6 1315.4 1339.6 1376.0 1389.7 1400.0 1408.8 1422.4 1829.0 1848.2 1901.6 
2648.7 2653.8 2666.8 2667.3 2671.0 2672.8 2678.4 2679.6 2682.6 2723.2 2731.5 2738.5 
2776.7 2779.9 2782.0 2874.3  
 
 
name= MIN35 
energy (in kcal/mol)= -73.520888 
ZPE (in kcal/mol)= 141.042 
G (in kcal/mol)= 114.343 
Geometry 
C -3.36384722 -1.22489120 -0.06708959 
C -1.87174273 -1.16013243 -0.12858804 
C 3.03801322 0.33564933 -0.09543812 
C 1.72393841 0.96451554 -0.48513145 
C 0.72040215 0.86393697 0.64253208 
C 0.37277229 -0.55903040 1.13311436 
C -1.15507239 -0.30471113 0.83486733 
C -0.78616462 1.13335480 0.30517558 
C -1.11424875 1.36367210 -1.16003175 
C -1.39787899 2.23653016 1.15822317 
H -3.81136063 -0.22205227 -0.01770377 
H -3.69915785 -1.77620795 0.82388085 
H -3.78539406 -1.73974367 -0.94569042 
H 3.13424360 -0.06315714 0.92183474 
H 1.35689454 0.47489439 -1.41214067 
H 1.88686494 2.02303692 -0.77713833 
H 1.05752130 1.47527911 1.50293949 
H 1.03937065 -2.39124607 0.60598621 
H 0.27411632 -1.76429006 -0.64074545 
H -1.67856282 -0.26355096 1.80869187 
H -0.75992118 0.54895525 -1.80449942 
H -0.65031063 2.28922124 -1.52571780 
H -2.19465729 1.45796202 -1.32092358 
H -1.00746348 3.21996116 0.86710280 
H -1.17388172 2.10249777 2.22351888 
H -2.48769285 2.27032479 1.05473163 
O 0.99605367 -1.54532944 0.07664484 
O 3.95364832 0.26923137 -0.87920546 
O -1.27989445 -1.82282377 -0.97452488 
Vibrational frequencies (in cm-1) 
 30.0  46.3  68.0 108.3 119.8 132.1 160.3 183.4 207.2 211.5 241.3 274.8 302.7 317.7 
337.6 377.7 404.9 413.1 426.0 481.2 481.9 578.4 596.4 616.4 701.1 773.8 818.2 868.6 
875.9 909.5 991.9 996.7 1013.0 1015.9 1024.8 1037.4 1048.2 1055.4 1092.1 1110.4 1112.3 
1149.7 1176.0 1200.1 1221.1 1235.8 1252.2 1265.8 1269.5 1275.4 1286.9 1296.5 1301.0 
1304.9 1307.9 1310.8 1324.6 1340.0 1352.6 1380.9 1400.4 1404.9 1409.4 1766.5 1831.2 
2360.3 2653.5 2654.9 2664.1 2667.1 2668.6 2674.4 2675.6 2680.2 2721.6 2726.6 2743.2 
2776.4 2778.9 2782.0 2806.9  
812 
 
 
 
name= MIN36 
energy (in kcal/mol)= -73.124429 
ZPE (in kcal/mol)= 141.273 
G (in kcal/mol)= 113.773 
Geometry 
C -3.36594269 -1.14075389 -0.10588251 
C -1.87102111 -1.20593225 -0.11648918 
C 3.07451884 0.49133010 -0.09268472 
C 1.73810692 1.08143377 -0.47058099 
C 0.72707375 0.85935539 0.63243954 
C 0.39495457 -0.58875978 1.02126219 
C -1.12007049 -0.32932147 0.81387809 
C -0.78933438 1.12406871 0.30478585 
C -1.11959927 1.36459877 -1.15782382 
C -1.40266434 2.21267282 1.17204836 
H -3.73566093 -0.10984437 -0.03617816 
H -3.77069449 -1.69531056 0.75479415 
H -3.79770573 -1.59883432 -1.01014866 
H 3.32054180 0.41739634 0.97341788 
H 1.39760826 0.67447370 -1.44463993 
H 1.86440154 2.16901238 -0.66485700 
H 1.03605957 1.41418947 1.54294449 
H 0.26156918 -2.21522760 -0.22002399 
H 1.49189385 -1.36659545 -0.60453154 
H -1.61160073 -0.31266067 1.80865571 
H -0.77513693 0.54985349 -1.80642272 
H -0.65651251 2.29155520 -1.52024433 
H -2.20067880 1.46530091 -1.31479355 
H -1.01479611 3.20108552 0.89562887 
H -1.17899286 2.06299958 2.23567311 
H -2.49286017 2.24639922 1.06992665 
O 0.99672350 -1.63614185 0.25910619 
O 3.83924051 0.10299323 -0.94161404 
O -1.30301866 -1.99171887 -0.85788088 
Vibrational frequencies (in cm-1) 
 25.0  36.5  51.4  79.7  84.2 129.2 156.2 175.7 186.6 213.4 223.2 278.4 297.5 313.6 
323.6 342.8 375.4 413.2 438.3 476.1 554.5 570.1 596.8 617.4 749.7 790.6 830.7 889.4 
901.7 985.4 995.8 1003.6 1013.0 1014.3 1033.8 1044.4 1049.7 1084.2 1102.6 1105.6 1128.3 
1152.2 1170.7 1197.1 1225.9 1237.4 1254.9 1264.7 1269.7 1275.2 1287.1 1295.0 1297.0 
1300.9 1304.8 1305.8 1321.1 1337.6 1340.6 1354.8 1379.6 1401.7 1405.1 1793.7 1831.3 
2515.6 2648.5 2657.6 2662.7 2670.4 2672.1 2673.7 2675.6 2679.9 2717.2 2721.2 2741.8 
2761.3 2777.4 2779.4 2782.1  
 
 
name= MIN37 
energy (in kcal/mol)= -69.115963 
ZPE (in kcal/mol)= 141.815 
G (in kcal/mol)= 116.135 
Geometry 
C -3.11335393 0.29646484 0.39117503 
C -1.61424672 0.28039117 0.34299544 
C 1.46535801 1.62525369 0.40419726 
C 2.13202931 0.36255293 -0.08818236 
C 1.23926215 -0.77941724 -0.54325600 
C -0.00616105 -0.57095778 -1.43857481 
C -0.95415411 -0.90690390 -0.25302394 
C 0.29950551 -1.44800010 0.53013451 
C 0.44937165 -1.02139500 1.97620166 
C 0.36791646 -2.97327676 0.44519688 
H -3.49029960 1.21951339 0.85677676 
H -3.50530576 -0.55354901 0.96361477 
H -3.53650379 0.23876056 -0.62201787 
H 1.46400004 1.84588216 1.47774590 
813 
 
H 2.80619360 -0.02665193 0.70677370 
H 2.80036489 0.63921874 -0.93675333 
H 1.88778064 -1.53794194 -1.03233231 
H 0.26497631 0.84960534 -2.79849081 
H 0.09652678 1.58101051 -1.39571771 
H -1.66921998 -1.69475322 -0.53534547 
H 1.41670239 -1.33894655 2.38307429 
H -0.33372118 -1.47062279 2.60090739 
H 0.37243305 0.06300784 2.11541024 
H -0.42291876 -3.44139525 1.04094992 
H 1.32941569 -3.34819392 0.81149271 
H 0.24964029 -3.32468966 -0.58819936 
O -0.28921311 0.81091710 -1.96171722 
O 1.04332838 2.45535958 -0.37937060 
O -0.97691213 1.22998397 0.75211335 
Vibrational frequencies (in cm-1) 
 40.1  63.6 113.0 117.3 137.8 162.3 180.7 197.6 221.9 227.6 252.0 265.8 297.6 326.3 
331.5 353.6 373.8 425.1 461.9 490.6 507.2 581.8 597.9 605.7 730.9 804.1 819.1 885.7 
924.9 965.4 982.3 988.1 1003.8 1010.9 1021.9 1041.2 1042.4 1055.5 1084.0 1112.6 1113.9 
1151.4 1190.3 1199.0 1218.1 1227.7 1256.7 1273.1 1274.5 1276.3 1287.7 1290.1 1299.6 
1301.1 1305.6 1314.4 1325.6 1341.4 1378.3 1381.5 1407.2 1409.1 1416.8 1781.9 1820.7 
2468.2 2647.0 2664.8 2668.7 2670.1 2674.0 2675.0 2677.8 2682.4 2709.5 2731.2 2739.0 
2779.1 2780.4 2782.4 2803.8  
 
 
name= MIN38 
energy (in kcal/mol)= -68.869751 
ZPE (in kcal/mol)= 141.733 
G (in kcal/mol)= 115.56 
Geometry 
C -2.50161803 -1.64750657 0.63196529 
C -0.99811828 -1.61827904 0.66581402 
C 0.84024902 2.37464121 0.62803386 
C 1.01227354 2.06802224 -0.82835882 
C 0.64401529 0.67025219 -1.29134341 
C -0.80580633 0.11501486 -1.27644041 
C -0.31454439 -1.17573643 -0.57948238 
C 1.14018110 -0.59348213 -0.49632439 
C 1.66525064 -0.34697345 0.90417522 
C 2.14967595 -1.42051449 -1.28625437 
H -2.89190020 -2.54282624 1.13325418 
H -2.89840396 -1.61083614 -0.39027155 
H -2.90353524 -0.77549866 1.16874994 
H 1.71382937 2.70604158 1.20651851 
H 2.06888925 2.25913032 -1.12475534 
H 0.40430238 2.79616530 -1.41674394 
H 0.97189864 0.58927186 -2.35662892 
H -2.20295352 1.49589208 -0.92079623 
H -1.27569793 1.43406335 0.37485085 
H -0.37848132 -2.00945981 -1.31463070 
H 1.90271158 -1.30649490 1.39718443 
H 0.92136676 0.11632911 1.56250626 
H 2.57712806 0.25515023 0.89905325 
H 2.31862147 -2.39274636 -0.80528104 
H 3.11666991 -0.91103848 -1.35288315 
H 1.80836651 -1.61939042 -2.30805636 
O -1.75940286 0.83823549 -0.31243068 
O -0.24260648 2.33527947 1.18361192 
O -0.40442819 -1.97311683 1.65685727 
Vibrational frequencies (in cm-1) 
 33.3  36.6  92.1 100.9 150.6 162.6 176.1 190.7 210.4 233.5 264.3 295.6 313.7 326.4 
334.8 385.0 422.0 428.4 464.4 491.8 508.4 542.2 592.8 632.2 705.5 802.7 840.0 859.5 
885.8 929.4 982.2 998.0 1004.5 1008.5 1016.9 1041.7 1051.8 1058.7 1083.2 1104.2 1121.7 
1161.8 1189.4 1203.3 1225.6 1231.1 1259.9 1266.9 1274.3 1276.5 1288.6 1290.7 1295.2 
1303.0 1303.5 1319.5 1325.7 1342.2 1379.7 1384.2 1403.3 1409.4 1428.3 1785.4 1842.1 
814 
 
2432.2 2643.6 2655.1 2661.0 2669.6 2675.6 2679.7 2680.4 2686.6 2698.9 2710.8 2729.2 
2778.1 2780.0 2781.4 2809.0  
 
 
name= MIN39 
energy (in kcal/mol)= -67.676235 
ZPE (in kcal/mol)= 143.296 
G (in kcal/mol)= 117.152 
Geometry 
C -2.71692039 -0.61139597 -0.81569094 
C -1.23367370 -0.23200457 -0.85967258 
C -0.05333354 1.80709676 -1.00501057 
C 0.88310013 1.43388335 -0.12153391 
C 0.61715543 0.34888417 0.81008617 
C 0.14493365 -2.03083844 0.20296246 
C -0.45367895 -0.63330127 0.40950533 
C 1.24321654 0.28804587 2.00382416 
C 0.92865144 -0.71166102 3.06608599 
C 2.32366398 1.25517287 2.37472603 
H -3.19767718 -0.44393786 -1.79024212 
H -3.24980956 0.00928838 -0.08358691 
H -2.84981079 -1.66581630 -0.54922253 
H -0.04688341 2.65363966 -1.67974954 
H 1.83658221 1.94778041 -0.05219287 
H 0.56021077 0.09074918 -2.89166521 
H 0.45595962 -2.48164578 1.15007204 
H -0.56630990 -2.71072256 -0.27927842 
H 1.03558368 -1.98891422 -0.44058187 
H -1.20083997 -0.67961767 1.24807366 
H 1.68778586 -1.50766684 3.09022413 
H -0.04890236 -1.19311029 2.93493559 
H 0.91344476 -0.24501641 4.06199493 
H 3.15329619 1.22214894 1.65327995 
H 2.75564070 1.05165929 3.36213920 
H 1.94429449 2.28722545 2.39636090 
O 0.59277515 -0.64371201 -2.22859655 
O -1.24667876 1.16837820 -1.12542219 
O -0.79639533 -0.86929479 -2.04900050 
Vibrational frequencies (in cm-1) 
 34.1  83.1 100.7 111.4 125.0 125.8 134.9 173.2 206.3 219.2 233.9 271.4 280.0 310.7 
339.3 357.5 382.1 430.0 453.8 469.5 514.5 544.9 604.7 675.7 748.3 839.4 858.1 889.3 
934.0 961.2 968.8 986.4 1007.5 1028.4 1036.0 1067.1 1088.8 1108.1 1125.7 1149.2 1167.2 
1177.7 1213.9 1235.0 1267.4 1271.4 1279.2 1281.2 1282.3 1283.7 1291.2 1291.8 1296.9 
1309.6 1323.7 1340.4 1353.3 1368.1 1390.2 1397.7 1401.7 1413.0 1416.9 1822.7 1843.7 
2662.3 2667.7 2668.2 2669.4 2670.5 2674.6 2676.5 2678.7 2685.2 2738.7 2767.5 2775.8 
2777.7 2778.6 2780.6 2867.5  
 
 
name= MIN40 
energy (in kcal/mol)= -63.180101 
ZPE (in kcal/mol)= 140.474 
G (in kcal/mol)= 112.635 
Geometry 
C -2.63805416 -2.59939620 0.17960763 
C -1.14532488 -2.39845453 0.09030482 
C 1.08456496 2.70327240 0.17106837 
C 1.66678443 1.36234403 -0.24516356 
C 1.10545140 0.19498406 0.59472054 
C 1.75333169 -1.09662149 0.08579803 
C -0.65492555 -1.35266435 0.91975222 
C -0.45750618 0.05754532 0.60385858 
C -1.13000562 0.48093660 -0.70558171 
C -1.05910608 0.86719369 1.77026876 
H -3.13239998 -1.94591242 0.90438365 
H -2.86124470 -3.64170281 0.45790597 
815 
 
H -3.09559342 -2.43593410 -0.80777947 
H 1.26354332 3.04046082 1.19740114 
H 2.78422408 1.39078427 -0.13106910 
H 0.81076925 1.70447556 -2.00167270 
H 1.42668528 0.35420015 1.65619716 
H 2.84456031 -1.01057538 0.02479766 
H 1.40735534 -1.35364125 -0.92848865 
H 1.54900961 -1.96239113 0.73676832 
H -0.65906634 -0.00690049 -1.57103045 
H -1.08303314 1.56468656 -0.86593938 
H -2.19278006 0.21319989 -0.71284072 
H -2.14782749 0.74456224 1.81834142 
H -0.86307860 1.93778573 1.66386226 
H -0.65829112 0.53591012 2.73760027 
O 1.50137606 1.11244982 -1.61589473 
O 0.46145601 3.37468811 -0.61402863 
O -0.43496351 -3.16787621 -0.52968609 
Vibrational frequencies (in cm-1) 
 31.6  48.3  54.9  73.1  85.6  98.0 125.9 165.9 187.3 196.5 233.3 239.6 252.3 270.2 
301.5 314.0 336.7 356.5 380.2 393.3 452.1 491.5 556.1 589.5 641.5 681.7 785.7 831.9 
902.8 966.2 983.6 991.1 1024.1 1026.6 1029.3 1041.9 1060.7 1069.8 1120.2 1126.4 1151.7 
1165.1 1190.0 1216.0 1235.3 1249.3 1259.1 1267.7 1271.8 1285.8 1292.3 1293.8 1302.9 
1304.9 1311.2 1315.7 1341.3 1372.4 1396.7 1402.5 1403.5 1413.1 1476.4 1796.2 1833.8 
2644.8 2656.4 2658.6 2661.3 2662.4 2664.5 2668.0 2670.9 2676.3 2678.0 2688.0 2765.0 
2769.8 2776.1 2776.9 2780.0  
 
 
name= MIN41 
energy (in kcal/mol)= -67.086451 
ZPE (in kcal/mol)= 144.654 
G (in kcal/mol)= 120.679 
Geometry 
C -1.91172870 -0.83150485 -0.68849913 
C -0.46102501 -0.39410642 -0.68876258 
C -0.29446158 1.14454150 -0.57794260 
C 0.73444237 1.71099547 0.37787006 
C 1.40195876 0.61020726 1.19805333 
C 1.85094438 -0.51810117 0.21815211 
C 0.40583358 -1.09821526 0.36103025 
C 0.31162228 -0.37962879 1.76661356 
C -0.99967121 0.21446058 2.23633731 
C 0.86705730 -1.26932981 2.87502587 
H -2.01562433 -1.79572034 -1.21203870 
H -2.55187213 -0.11533019 -1.22544321 
H -2.31858362 -0.95998991 0.31869927 
H -0.74280406 0.48621267 -3.03398625 
H 0.25976354 2.46852645 1.03378563 
H 1.49324435 2.27585633 -0.20555888 
H 2.14163549 0.97832880 1.90909109 
H 2.63479073 -1.17176594 0.60696762 
H 2.15710752 -0.20221033 -0.77977599 
H 0.29434765 -2.18233240 0.35889205 
H -1.70540789 -0.57006164 2.53948462 
H -1.50962359 0.82712008 1.48587402 
H -0.83878082 0.86146775 3.10991282 
H 0.17932813 -2.09269113 3.10173087 
H 1.01707341 -0.70024823 3.80029825 
H 1.83149703 -1.71802703 2.61313872 
O -0.70813880 -0.50629018 -3.00370048 
O -0.94155954 1.86531765 -1.29583410 
O 0.17732340 -0.73915429 -1.92433072 
Vibrational frequencies (in cm-1) 
 74.8 129.2 132.9 159.0 170.3 186.7 206.9 230.9 270.0 288.8 299.5 324.2 370.8 380.0 
406.4 417.0 438.7 477.7 518.3 564.7 606.2 639.0 727.5 757.2 809.3 884.6 927.5 940.5 
950.9 989.7 1001.9 1009.0 1012.9 1014.7 1020.1 1056.7 1077.8 1087.7 1102.4 1121.1 
816 
 
1153.8 1179.3 1189.5 1193.3 1224.3 1230.0 1256.2 1268.7 1275.9 1281.0 1283.2 1286.9 
1289.2 1292.1 1298.8 1300.3 1310.4 1317.2 1354.8 1376.4 1404.4 1407.2 1414.3 1419.9 
1840.2 2654.9 2662.3 2668.8 2673.2 2675.0 2676.1 2679.0 2688.0 2739.4 2747.1 2750.8 
2766.4 2778.1 2781.0 2782.9 2833.2  
 
 
name= MIN42 
energy (in kcal/mol)= -64.475757 
ZPE (in kcal/mol)= 142.151 
G (in kcal/mol)= 115.976 
Geometry 
C -1.55781709 -2.20993964 0.03868118 
C -0.08753759 -1.99315336 0.11997653 
C -0.73837192 2.07608856 0.60465830 
C 0.18859972 2.34108330 -0.45595107 
C 0.71944370 1.09359713 -1.15911061 
C -0.30758231 0.00600052 -1.56088033 
C 0.56103458 -1.08744148 -0.89436409 
C 1.51693760 0.02263668 -0.32026978 
C 1.45898210 0.18133290 1.18607402 
C 2.95820719 -0.12746809 -0.78057739 
H -1.90589965 -2.40543124 -0.98091202 
H -2.10551260 -1.29610800 0.37745152 
H -1.88908824 -3.03197579 0.68647941 
H -3.49939136 0.64872949 1.05687713 
H 1.05548124 2.94225319 -0.08120907 
H -0.31769364 2.99087613 -1.22107499 
H 1.31791542 1.42636575 -2.03199242 
H -0.45462846 -0.11532516 -2.63595166 
H -1.30808897 0.13190851 -1.11127469 
H 1.07628256 -1.72983964 -1.63712062 
H 1.98365206 -0.65574259 1.68010001 
H 0.43588399 0.14337290 1.57707796 
H 1.93062193 1.10919014 1.52091522 
H 3.41733870 -1.02124005 -0.33374077 
H 3.56581800 0.73409665 -0.48217195 
H 3.04191679 -0.23322376 -1.86737036 
O -2.74815785 0.64728336 0.50565190 
O -1.64431817 1.69850542 1.19727435 
O 0.59229099 -2.54786177 0.95226273 
Vibrational frequencies (in cm-1) 
 33.5  50.9  89.9 117.0 133.2 163.6 189.4 193.4 200.7 219.5 243.4 277.7 296.6 297.5 
330.6 366.9 400.5 421.0 438.6 485.0 496.7 510.4 604.6 655.7 680.3 783.8 812.5 893.7 
924.3 931.9 972.4 996.4 1005.5 1015.7 1018.7 1045.0 1048.0 1063.6 1083.9 1119.8 1135.9 
1155.2 1179.9 1200.6 1218.5 1236.5 1257.4 1260.8 1265.9 1277.6 1285.2 1285.9 1294.7 
1297.8 1300.1 1311.8 1321.9 1331.1 1345.1 1379.0 1384.4 1405.0 1407.9 1833.7 2159.3 
2574.0 2633.9 2647.8 2655.8 2672.2 2680.0 2683.6 2684.9 2709.0 2715.3 2720.5 2752.9 
2771.3 2778.9 2782.0 2831.7  
 
 
name= MIN43 
energy (in kcal/mol)= -65.602066 
ZPE (in kcal/mol)= 144.03 
G (in kcal/mol)= 117.616 
Geometry 
C -1.70996716 -1.45709826 0.16139070 
C -0.46912015 -0.99555948 0.26837376 
C -0.50703233 2.19261864 -0.50615454 
C 0.73678114 2.13849509 0.34363875 
C 1.19894141 0.71830990 0.67542776 
C 1.60503416 -0.05159784 -0.60488449 
C 0.60663821 -1.21568497 -0.76404009 
C 0.11802024 -0.16744408 1.38619712 
C -0.92897391 0.63558938 2.15450345 
C 0.82098769 -1.12374526 2.36912077 
817 
 
H -2.04628425 -2.03809705 -0.68811558 
H -2.48409611 -1.28873429 0.89219210 
H 0.11856539 -2.41544980 -3.38312123 
H -0.78665698 1.29474094 -1.07232143 
H 0.57310075 2.71918036 1.27719235 
H 1.54762828 2.69055713 -0.17916569 
H 2.08345841 0.80520757 1.34918626 
H 2.63806675 -0.42550045 -0.53374357 
H 1.58816564 0.59960037 -1.49746698 
H 1.08466836 -2.21168407 -0.63733061 
H -0.46354823 1.34062960 2.85213645 
H -1.57724923 -0.02464242 2.74480286 
H -1.58759353 1.20751715 1.48969229 
H 0.11423287 -1.85911076 2.77140897 
H 1.24980671 -0.58003094 3.21686803 
H 1.62835055 -1.68188569 1.88448713 
O -0.28077711 -2.41472347 -2.48063448 
O -1.17221419 3.19782144 -0.56338558 
O 0.09348943 -1.09185522 -2.08253440 
Vibrational frequencies (in cm-1) 
 27.8  52.4  67.0  70.2 142.1 159.4 193.1 202.7 204.2 242.6 252.0 277.4 306.8 329.4 
337.1 370.4 417.1 440.1 480.2 546.6 588.3 619.9 670.4 711.7 772.3 818.5 890.5 903.3 
979.2 983.7 986.3 1003.3 1026.3 1040.0 1061.5 1085.6 1091.0 1098.3 1119.8 1166.1 1175.6 
1183.5 1194.9 1217.8 1228.2 1228.9 1258.8 1275.3 1285.3 1292.6 1298.4 1300.4 1306.2 
1309.0 1311.0 1320.4 1327.9 1360.6 1365.5 1376.2 1388.5 1402.2 1411.5 1831.7 1895.4 
2645.1 2653.4 2660.8 2669.3 2675.6 2678.1 2680.8 2685.2 2700.0 2716.3 2739.6 2747.3 
2779.8 2781.4 2784.5 2872.8  
 
 
name= MIN44 
energy (in kcal/mol)= -64.056785 
ZPE (in kcal/mol)= 143.051 
G (in kcal/mol)= 116.073 
Geometry 
C -3.46150036 -0.53852546 -0.93807206 
C -1.96410061 -0.64889845 -0.91410396 
C 1.64954415 0.59308320 -0.79672487 
C 1.68175562 0.19866750 0.47931404 
C 0.66891592 -0.69081898 1.09243909 
C 0.06712629 -1.78106108 0.15672715 
C -1.35553455 -1.20085990 0.34127130 
C -0.78198862 -0.10613144 1.32101520 
C -0.99838659 1.33156664 0.89880027 
C -1.26650044 -0.31719072 2.74957026 
H -3.85382131 -0.08439817 -0.02042857 
H -3.92343605 -1.52977825 -1.04450359 
H -3.80452085 0.06902681 -1.78921033 
H 0.87657868 0.37810512 -1.54316206 
H 2.48563489 0.51735958 1.14127130 
H 4.34768346 1.04937483 -0.92605838 
H 1.07085515 -1.12947177 2.02681521 
H 0.18885998 -2.80205205 0.52498818 
H 0.43631837 -1.75373574 -0.87488636 
H -2.04672253 -1.89853666 0.84201165 
H -0.39366813 2.01423377 1.51111105 
H -2.04661156 1.63296954 1.00011291 
H -0.70303618 1.50950301 -0.14484118 
H -0.72271893 0.33130301 3.44787607 
H -1.12300199 -1.35034136 3.08576049 
H -2.33280385 -0.08496897 2.84959336 
O 3.66491205 1.66769109 -0.56661725 
O 2.57637883 1.35484152 -1.43812011 
O -1.29989151 -0.31909579 -1.86667831 
Vibrational frequencies (in cm-1) 
818 
 
 36.6  59.8  60.2  88.9  99.1 143.9 160.0 170.1 178.4 199.0 216.6 224.9 237.1 278.7 
329.0 343.6 374.5 397.9 458.2 538.1 575.0 597.5 677.6 701.0 814.6 827.6 908.9 916.9 
933.2 959.2 984.2 996.7 1005.4 1015.2 1031.8 1042.1 1048.8 1091.1 1103.9 1124.5 1153.9 
1168.4 1203.6 1227.9 1240.7 1260.5 1263.4 1273.6 1283.2 1285.1 1294.7 1298.3 1299.1 
1305.5 1316.6 1324.8 1343.4 1350.2 1356.9 1371.0 1381.1 1404.7 1405.7 1847.5 1860.7 
2665.1 2669.5 2675.7 2676.6 2677.9 2681.2 2681.7 2685.3 2720.6 2731.2 2758.3 2761.7 
2780.2 2780.6 2782.8 2867.2  
 
 
name= MIN45 
energy (in kcal/mol)= -63.958985 
ZPE (in kcal/mol)= 143.084 
G (in kcal/mol)= 115.64 
Geometry 
C -3.28634760 -1.93806148 -0.09098451 
C -1.78300860 -1.92875826 -0.08823103 
C 2.11668242 1.77632695 -0.09559682 
C 1.49111826 0.59686659 -0.09421595 
C 0.61940095 0.17069232 1.02316381 
C 0.40436113 -1.36425998 1.15143373 
C -1.12954812 -1.18669640 1.04022574 
C -0.93274322 0.35463700 0.78807818 
C -1.30465855 0.82354784 -0.60596967 
C -1.60071287 1.21660694 1.84649280 
H -3.70944623 -0.98344567 0.24147123 
H -3.66695862 -2.72409964 0.57576201 
H -3.68018939 -2.15347258 -1.09534501 
H 2.09752824 2.53795739 0.68004559 
H 1.59648998 -0.10622062 -0.92046985 
H 2.50275103 1.69664068 -2.81299802 
H 0.93919355 0.62269051 1.98109662 
H 0.74937880 -1.79639810 2.09228813 
H 0.84128890 -1.95082184 0.33163262 
H -1.65279150 -1.39466208 1.98981719 
H -0.93135017 1.83827841 -0.79262020 
H -2.38917782 0.83749897 -0.75717568 
H -0.87008163 0.17682795 -1.38237400 
H -1.31150422 2.26935960 1.73834228 
H -1.33001425 0.90752074 2.86250755 
H -2.69323824 1.16939026 1.76980878 
O 3.09125370 1.31042286 -2.11792678 
O 2.91518819 2.27629702 -1.08284418 
O -1.15292466 -2.50341945 -0.94023451 
Vibrational frequencies (in cm-1) 
 33.4  39.4  47.3  72.2 105.8 134.0 163.6 182.9 192.8 203.7 211.9 232.0 262.9 286.1 
317.0 329.8 389.4 410.8 449.5 474.6 569.2 600.3 659.2 686.8 819.9 829.5 904.0 925.4 
952.1 964.1 987.4 999.6 1003.8 1015.7 1034.5 1041.6 1048.3 1092.6 1118.1 1129.3 1157.2 
1168.3 1204.9 1236.5 1256.6 1262.4 1272.6 1274.1 1278.1 1283.4 1288.5 1298.6 1300.1 
1305.1 1314.2 1320.7 1334.5 1347.1 1352.7 1373.4 1382.1 1402.5 1405.3 1855.0 1860.8 
2667.5 2669.7 2676.6 2676.8 2678.3 2679.9 2681.3 2718.4 2726.7 2728.8 2756.5 2761.1 
2779.9 2780.9 2783.0 2868.7  
 
 
name= MIN46 
energy (in kcal/mol)= -62.874273 
ZPE (in kcal/mol)= 142.063 
G (in kcal/mol)= 115.219 
Geometry 
C -1.60141183 -2.10316156 0.45149339 
C -0.11664016 -2.04860849 0.37016727 
C -0.96245089 2.34402073 -0.28879510 
C 0.36993432 2.25215462 -0.80270359 
C 0.77651634 0.86156642 -1.29111215 
C -0.31550502 -0.21777344 -1.51830499 
C 0.52856015 -1.25492033 -0.73741582 
819 
 
C 1.49516901 -0.10499392 -0.26914196 
C 1.32955664 0.26634837 1.18989967 
C 2.95230531 -0.36125920 -0.61060263 
H -2.08661026 -2.22350617 -0.52003320 
H -1.98504896 -1.14627621 0.88773642 
H -1.94569606 -2.90278500 1.12078544 
H -2.88273887 0.98473563 1.78704370 
H 1.09566711 2.57983776 -0.00750607 
H 0.50855873 2.99150383 -1.63208164 
H 1.39908697 0.98661839 -2.20047334 
H -0.50180969 -0.46931533 -2.56414852 
H -1.28234533 -0.00138181 -1.04402958 
H 1.04003558 -1.97196861 -1.41134491 
H 1.91930072 1.14188586 1.47041712 
H 1.65257983 -0.56353224 1.84114050 
H 0.27319081 0.45739751 1.44990814 
H 3.34726693 -1.19428716 -0.00935423 
H 3.57560984 0.51503875 -0.40307382 
H 3.09488990 -0.63007209 -1.66263092 
O -2.14868102 0.81214219 1.23857572 
O -1.94135318 2.16207394 0.27889491 
O 0.58533149 -2.65064104 1.14965307 
Vibrational frequencies (in cm-1) 
 26.0  32.1  54.9 103.4 145.6 159.6 186.8 196.2 201.6 224.3 267.1 275.8 279.7 288.9 
331.2 360.7 401.6 427.0 442.9 478.7 496.0 511.8 605.1 647.3 660.9 782.1 809.7 903.9 
927.3 929.5 976.9 1001.1 1002.9 1009.7 1017.7 1045.6 1047.6 1061.4 1088.3 1124.4 1138.8 
1146.9 1184.0 1198.9 1215.7 1242.0 1259.9 1264.0 1273.0 1277.9 1285.4 1292.4 1294.6 
1299.0 1300.6 1302.6 1323.1 1335.7 1352.1 1380.2 1383.8 1405.0 1407.7 1831.7 2166.6 
2572.0 2624.2 2640.2 2669.9 2673.2 2673.9 2681.4 2686.1 2709.0 2715.3 2720.3 2756.9 
2771.4 2772.2 2781.5 2832.3  
 
 
name= MIN47 
energy (in kcal/mol)= -63.349505 
ZPE (in kcal/mol)= 143.248 
G (in kcal/mol)= 116.114 
Geometry 
C -3.28196129 -1.62278479 -0.12712171 
C -1.78167529 -1.55009824 -0.07274361 
C 2.58040773 0.28844484 -0.30171743 
C 1.41120545 0.87969282 -0.04476176 
C 0.56129940 0.49717414 1.10587367 
C 0.33742445 -1.03443581 1.27750822 
C -1.19173698 -0.85907409 1.12328328 
C -0.99544836 0.69346506 0.94009853 
C -1.45773098 1.23801044 -0.39773430 
C -1.60715041 1.49190140 2.08204782 
H -3.63435450 -1.75998032 -1.16032869 
H -3.75960010 -0.72352602 0.27760951 
H -3.64478448 -2.48466810 0.45004275 
H 3.07919553 -0.47968283 0.28376948 
H 2.28908308 0.76797283 -2.87173029 
H 1.03639924 1.68124732 -0.67957976 
H 0.93626995 0.97917433 2.03064304 
H 0.65451915 -1.43676852 2.24095045 
H 0.79116408 -1.64489788 0.48503007 
H -1.75391429 -1.11470380 2.03658696 
H -2.54888995 1.20604013 -0.49280254 
H -1.03658962 0.66724774 -1.23824895 
H -1.15161336 2.28380549 -0.52945991 
H -1.29939457 2.54429250 2.03576856 
H -1.30363564 1.10828419 3.06294093 
H -2.70216082 1.46920128 2.04562112 
O 2.75854018 1.42088142 -2.29302205 
O 3.39169534 0.53622420 -1.37137368 
820 
 
O -1.10281741 -2.03775892 -0.94187976 
Vibrational frequencies (in cm-1) 
 31.2  42.8  52.0  89.4 101.2 133.3 165.1 186.5 201.5 221.3 247.3 256.1 269.5 288.4 
319.3 334.4 377.2 402.3 470.5 501.9 570.9 598.4 674.1 677.6 825.1 871.3 894.7 920.9 
936.7 953.4 981.5 996.2 1005.5 1015.4 1034.8 1044.2 1051.3 1097.3 1112.8 1125.0 1141.1 
1174.1 1201.7 1229.4 1250.7 1260.0 1262.0 1273.3 1280.1 1288.7 1291.3 1298.0 1301.1 
1305.4 1308.4 1325.2 1350.2 1351.0 1353.8 1365.6 1381.0 1400.3 1404.8 1853.0 1860.7 
2667.4 2669.5 2674.7 2676.9 2677.2 2680.2 2680.6 2714.7 2725.5 2730.7 2754.6 2759.7 
2778.5 2780.9 2782.7 2860.8  
 
 
name= MIN48 
energy (in kcal/mol)= -61.886577 
ZPE (in kcal/mol)= 141.933 
G (in kcal/mol)= 113.637 
Geometry 
C -3.79548309 -0.86281690 -0.73961430 
C -2.30235499 -0.85594718 -0.59664692 
C 2.49439709 -0.38317485 0.21936032 
C 1.39908019 0.43800485 -0.20579143 
C 0.32144511 0.49390485 0.87166193 
C -0.39698032 -0.86316186 1.10100748 
C -1.75117129 -0.25165004 0.66389672 
C -1.05192333 1.14798895 0.46566077 
C -1.14195234 1.73344585 -0.92849665 
C -1.52538168 2.16498444 1.49559955 
H -4.09891421 -1.15562602 -1.75675763 
H -4.23332051 0.12048612 -0.53005662 
H -4.25134552 -1.58530702 -0.04818653 
H 5.43353397 -0.88383847 -0.66366902 
H 0.97167822 0.02909898 -1.16384157 
H 1.74733083 1.46752133 -0.47247485 
H 0.73131484 0.93225998 1.79839703 
H -0.37368047 -1.22037974 2.13299012 
H -0.04418182 -1.67799899 0.45534687 
H -2.50510727 -0.24031412 1.46667580 
H -0.84748543 1.01767650 -1.70932908 
H -0.49927928 2.61654233 -1.03478207 
H -2.16605902 2.05091722 -1.16272122 
H -1.47247410 1.77426575 2.51843564 
H -2.56495802 2.46315492 1.31561206 
H -0.91560049 3.07670919 1.46370206 
O 4.68139074 -0.34750972 -0.82988100 
O 3.55499709 -0.83504445 0.23184165 
O -1.58668749 -1.32299807 -1.44828766 
Vibrational frequencies (in cm-1) 
 20.0  31.5  40.7  59.8  87.1 110.3 161.0 176.1 182.4 203.4 221.7 229.2 263.6 282.7 
325.8 361.8 390.3 443.4 467.1 470.9 510.7 573.9 590.1 618.9 679.0 827.6 867.2 891.8 
931.1 948.6 995.0 996.7 1007.1 1017.9 1036.0 1046.0 1051.6 1072.4 1098.8 1105.7 1128.8 
1153.1 1174.4 1202.3 1216.8 1235.8 1249.5 1259.7 1263.9 1272.7 1285.0 1285.7 1295.2 
1297.6 1304.2 1311.5 1316.6 1333.1 1348.8 1357.1 1379.4 1403.1 1405.6 1852.1 2114.5 
2617.3 2662.3 2668.3 2673.4 2674.6 2676.3 2678.6 2681.0 2707.7 2724.5 2733.1 2760.7 
2778.4 2780.2 2782.7 2842.4  
 
 
name= MIN49 
energy (in kcal/mol)= -62.642762 
ZPE (in kcal/mol)= 142.841 
G (in kcal/mol)= 115.52 
Geometry 
C -3.18480054 -0.90825089 -0.48712455 
C -1.68764216 -1.02127155 -0.53531527 
C 1.62239945 0.67066192 -0.85610451 
C 1.73406343 0.59426924 0.47776598 
C 0.95305141 -0.35201623 1.30769373 
821 
 
C 0.49932871 -1.67528294 0.62499663 
C -0.98978697 -1.27680495 0.76936250 
C -0.56451736 0.02689731 1.54498689 
C -1.01872408 1.33771398 0.93718552 
C -0.94862988 -0.03818854 3.01711734 
H -3.64568045 -1.90430010 -0.44213929 
H -3.57421993 -0.41579267 -1.39137027 
H -3.53019872 -0.33861712 0.38309599 
H 0.97616780 0.07687529 -1.50369692 
H 2.40761608 1.24719799 1.02687996 
H 2.66906841 2.22540280 -3.20348524 
H 1.48019583 -0.54058901 2.26279964 
H 0.77698078 -2.57638745 1.17734207 
H 0.83924792 -1.80427023 -0.40894976 
H -1.57264509 -1.97495821 1.39194548 
H -2.09306642 1.50113140 1.07020648 
H -0.80396174 1.39269352 -0.13948425 
H -0.49408163 2.18433098 1.40057377 
H -0.62714538 -0.97516566 3.48608301 
H -2.03293086 0.04193447 3.15262302 
H -0.48656726 0.78249108 3.58012438 
O 2.09844127 1.48882826 -2.87880381 
O 2.40772100 1.60650232 -1.47524215 
O -1.09265485 -0.92623198 -1.58063519 
Vibrational frequencies (in cm-1) 
-93.7  40.3  51.7  65.9  80.4 112.1 128.2 153.2 171.1 179.7 203.1 211.8 268.1 297.3 
329.8 349.6 372.0 403.7 454.5 497.4 566.3 590.4 615.1 690.8 817.8 829.8 908.6 924.5 
952.5 961.8 996.4 1004.6 1014.8 1030.6 1036.8 1046.1 1056.2 1090.7 1101.8 1120.2 1159.5 
1184.4 1209.3 1236.6 1259.0 1262.3 1262.5 1272.9 1281.2 1287.4 1296.9 1298.1 1299.9 
1305.4 1311.6 1314.2 1334.0 1356.5 1368.6 1380.8 1403.3 1403.7 1411.2 1830.6 1849.6 
2665.5 2669.6 2676.2 2676.9 2678.2 2679.8 2681.8 2687.2 2721.3 2731.3 2760.6 2765.4 
2780.0 2780.7 2782.9 2876.3  
 
 
name= MIN50 
energy (in kcal/mol)= -62.860631 
ZPE (in kcal/mol)= 143.194 
G (in kcal/mol)= 116.111 
Geometry 
C -1.46627774 -2.40879230 0.02912736 
C 0.03414574 -2.45785378 0.04610666 
C -0.42913601 2.52125127 0.15873131 
C -0.62505506 1.36532724 -0.48084668 
C 0.48318488 0.62071012 -1.12162288 
C 0.05238666 -0.67247038 -1.87265479 
C 0.82121051 -1.55256085 -0.86054874 
C 1.35308790 -0.25824334 -0.13619322 
C 0.99724316 -0.15226636 1.33311897 
C 2.84631534 -0.05504848 -0.34109191 
H -1.86352955 -2.79108718 -0.92067306 
H -1.84182028 -1.38616448 0.16499836 
H -1.89098229 -3.02938939 0.83281795 
H 0.50105025 3.07575902 0.25680601 
H -1.61491412 0.91761520 -0.54416987 
H -2.68493049 2.32095595 1.77008549 
H 1.10491207 1.28672863 -1.74726036 
H 0.44185462 -0.73771573 -2.89385254 
H -1.02539878 -0.83488156 -1.92881131 
H 1.63562977 -2.13922309 -1.32789772 
H 1.31627972 0.80814374 1.75437579 
H 1.48473645 -0.94880280 1.91465139 
H -0.08173801 -0.23876700 1.50778875 
H 3.42474892 -0.80727520 0.21214155 
H 3.16757964 0.93092335 0.01413958 
H 3.13383209 -0.13499027 -1.39547922 
822 
 
O -2.62323576 2.55996297 0.81218057 
O -1.37104475 3.24908437 0.82501425 
O 0.61351801 -3.22147955 0.78151253 
Vibrational frequencies (in cm-1) 
 34.1  40.2  46.6  82.2 134.5 162.4 171.7 182.2 192.1 203.7 208.6 234.8 294.4 296.8 
320.2 328.7 406.3 435.0 461.5 475.0 520.2 599.9 665.5 693.0 821.7 826.7 896.0 911.4 
944.3 954.3 987.4 999.1 1005.3 1018.9 1035.4 1037.4 1044.3 1075.5 1117.6 1119.4 1158.3 
1165.4 1211.4 1251.3 1262.2 1265.3 1271.2 1276.2 1279.3 1286.1 1292.3 1297.6 1299.4 
1304.8 1307.1 1321.7 1340.9 1350.2 1358.9 1372.1 1381.8 1401.7 1405.1 1835.7 1858.8 
2668.3 2670.8 2671.0 2675.1 2676.6 2680.1 2684.7 2717.9 2723.1 2725.9 2759.9 2765.9 
2778.4 2779.7 2782.0 2867.1  
 
 
name= MIN51 
energy (in kcal/mol)= -61.45363 
ZPE (in kcal/mol)= 141.969 
G (in kcal/mol)= 113.762 
Geometry 
C -2.76685026 -1.36325947 -0.68017784 
C -1.27690824 -1.30698034 -0.51827523 
C 1.66088510 0.56170067 -0.79132461 
C 1.78738010 0.89444400 0.60045008 
C 0.95494908 -0.00919206 1.50651288 
C 0.77649709 -1.46912434 1.00946947 
C -0.75492606 -1.27024805 0.89109637 
C -0.60977133 0.18452068 1.47740699 
C -1.13985504 1.30387435 0.60705103 
C -1.19428766 0.28451871 2.88047637 
H -3.30006949 -0.83498217 0.11840058 
H -3.11512296 -2.40612314 -0.68171571 
H -3.07834945 -0.92600427 -1.64232398 
H 1.39519242 2.16000296 -3.45118688 
H 1.50543963 1.96783871 0.76970564 
H 2.86577827 0.83280630 0.89725663 
H 1.35168376 0.04705932 2.53629606 
H 1.07622430 -2.23059902 1.73328645 
H 1.27402366 -1.70520155 0.05909602 
H -1.33685658 -1.94460720 1.53943315 
H -0.84504932 2.28868634 0.99339948 
H -2.23622444 1.29588906 0.56135141 
H -0.77847521 1.25081042 -0.43030643 
H -2.28864805 0.21601317 2.86365556 
H -0.93592933 1.24024958 3.35272909 
H -0.83089466 -0.51333550 3.53835694 
O 1.52523718 2.24229034 -2.52975916 
O 1.56446866 0.70733858 -1.92620043 
O -0.53895796 -1.29938502 -1.47258616 
Vibrational frequencies (in cm-1) 
-22.4  11.6  56.0  67.0 103.0 119.8 157.3 175.2 194.7 211.5 233.7 238.3 271.5 302.2 
331.9 367.7 402.6 429.1 435.0 469.1 512.5 565.2 592.9 644.6 696.0 795.2 829.3 907.5 
915.8 950.5 981.7 997.1 1007.3 1015.8 1030.6 1043.3 1049.7 1052.9 1096.6 1112.7 1124.5 
1142.2 1179.3 1201.3 1221.7 1234.8 1256.1 1259.0 1266.6 1270.0 1284.0 1287.6 1290.1 
1296.9 1299.5 1304.3 1319.0 1331.4 1360.3 1378.7 1382.3 1403.1 1406.6 1850.8 2145.3 
2630.2 2660.6 2665.3 2672.1 2674.8 2675.4 2676.8 2678.1 2714.3 2722.0 2731.9 2759.0 
2778.7 2779.6 2783.0 2837.6  
 
 
name= MIN52 
energy (in kcal/mol)= -62.005933 
ZPE (in kcal/mol)= 142.925 
G (in kcal/mol)= 114.68 
Geometry 
C -3.42415856 -1.04556145 -0.73030517 
C -1.92632882 -0.95715230 -0.82823477 
C 2.34498791 1.18060107 -0.42453483 
823 
 
C 1.28412533 1.37539625 0.36974269 
C 0.54839523 0.30097233 1.07206210 
C 0.36668794 -1.04745769 0.31916766 
C -1.17078279 -0.95812358 0.46919443 
C -1.02092422 0.45253378 1.15189115 
C -1.59832458 1.60266352 0.34841790 
C -1.54236292 0.47485470 2.58020049 
H -3.81838968 -0.54843599 0.16230879 
H -3.74116079 -2.09732192 -0.69872839 
H -3.90316383 -0.59572852 -1.61265367 
H 2.91122062 1.94769682 -0.94102034 
H 0.92313556 2.38579590 0.55521671 
H 4.44739984 -0.76574302 -1.03097434 
H 0.99167092 0.15430684 2.07933386 
H 0.82776239 -1.90776446 0.80599568 
H 0.69691627 -1.03130020 -0.73064774 
H -1.58353559 -1.71859200 1.15382190 
H -1.20830391 1.61056722 -0.68078392 
H -1.34672302 2.57087958 0.79772595 
H -2.69071468 1.54790495 0.28727327 
H -1.25365083 1.40254291 3.09020871 
H -1.14972353 -0.35725641 3.17595850 
H -2.63603754 0.41216855 2.60916888 
O 3.93948831 -0.02477242 -1.43956524 
O 2.75770078 -0.11120820 -0.62236265 
O -1.37649633 -0.91482377 -1.90009961 
Vibrational frequencies (in cm-1) 
 24.3  38.8  45.0  58.6  82.6  86.6 109.3 153.9 173.0 194.7 226.4 236.0 272.8 292.6 
336.1 357.1 398.7 401.8 452.3 524.6 566.0 595.6 670.5 678.9 809.8 821.8 861.8 927.2 
945.5 966.9 995.9 1002.6 1014.1 1031.6 1040.7 1046.6 1054.0 1097.2 1109.8 1137.1 1146.1 
1154.0 1199.5 1222.6 1239.1 1261.3 1264.0 1274.4 1277.9 1290.3 1297.0 1301.8 1302.8 
1303.9 1307.5 1320.5 1347.3 1359.5 1373.5 1381.5 1399.3 1401.0 1404.7 1840.1 1853.6 
2667.1 2669.5 2672.6 2675.6 2677.4 2678.3 2680.9 2711.3 2726.1 2729.1 2756.7 2757.8 
2778.6 2781.0 2782.6 2870.6  
 
 
name= MIN53 
energy (in kcal/mol)= -61.064559 
ZPE (in kcal/mol)= 142.015 
G (in kcal/mol)= 114.056 
Geometry 
C -2.13382878 -2.51599735 0.39503840 
C -0.63500735 -2.58514362 0.41925867 
C -0.22534605 2.64230503 -0.55681391 
C 0.31636570 1.56759645 0.22395627 
C 0.67298305 0.38652417 -0.66972325 
C -0.53387195 -0.47526123 -1.12908998 
C 0.13392051 -1.75088339 -0.56372850 
C 1.30809063 -0.87780342 0.02202231 
C 1.37671351 -0.84051095 1.53477322 
C 2.66132483 -1.24581744 -0.56558963 
H -2.53377966 -2.46601501 -0.62434949 
H -2.49556780 -1.63565383 0.94499702 
H -2.57558184 -3.39814863 0.88545973 
H -1.89851299 5.19906569 0.00410828 
H -0.40084325 1.26587033 1.03042530 
H 1.22363704 1.91474804 0.78376982 
H 1.29116495 0.73282837 -1.51941192 
H -0.69558436 -0.48903145 -2.21028354 
H -1.48303844 -0.20394700 -0.65763606 
H 0.49395871 -2.42912441 -1.36531132 
H 0.41298517 -0.60399601 1.99837785 
H 2.11593407 -0.11559229 1.89273017 
H 1.67250215 -1.82668575 1.93294740 
H 3.43634743 -0.53007601 -0.26627376 
824 
 
H 2.64705890 -1.27533684 -1.66058953 
H 2.98312916 -2.23773570 -0.21918183 
O -1.51426848 4.44482484 0.41224597 
O -0.80056648 3.61632864 -0.78214535 
O -0.06378204 -3.32777278 1.18023455 
Vibrational frequencies (in cm-1) 
 20.3  35.6  41.4  73.2  79.7 141.5 164.1 190.3 194.9 211.0 232.7 248.0 264.0 282.6 
326.8 366.5 413.4 430.7 472.9 493.7 501.4 514.8 592.5 625.2 665.7 808.8 861.5 896.6 
937.7 938.2 994.0 1001.1 1008.5 1017.9 1025.7 1043.4 1055.8 1066.0 1089.7 1110.3 1131.3 
1155.3 1172.4 1198.7 1221.0 1249.9 1261.8 1263.0 1267.0 1275.3 1285.5 1290.1 1292.6 
1296.4 1300.7 1304.6 1321.0 1330.5 1348.2 1359.4 1380.6 1402.2 1405.4 1841.4 2110.2 
2626.8 2658.2 2665.8 2673.4 2675.3 2677.2 2681.3 2683.5 2710.6 2715.2 2725.5 2764.1 
2778.4 2779.4 2781.9 2841.6  
 
 
name= MIN54 
energy (in kcal/mol)= -61.631933 
ZPE (in kcal/mol)= 143.005 
G (in kcal/mol)= 115.356 
Geometry 
C -2.21974088 -2.19804506 0.63030387 
C -0.71687665 -2.24541612 0.62599275 
C -0.65695987 1.88739523 0.23858849 
C 0.26809109 1.63556324 -0.69089905 
C 0.53607939 0.29852007 -1.26569050 
C -0.68979521 -0.64675485 -1.43496107 
C 0.00103946 -1.74269865 -0.59101220 
C 1.22820761 -0.78528211 -0.34433056 
C 1.45687200 -0.38049450 1.09565532 
C 2.51406121 -1.32576964 -0.95398979 
H -2.57764245 -1.20654650 0.93747113 
H -2.63259435 -2.92119162 1.35066857 
H -2.64785293 -2.42324676 -0.35302685 
H -1.30151313 1.17526300 0.74860868 
H 0.88682003 2.44233460 -1.08756190 
H -0.94628365 4.53266371 -0.44993992 
H 1.09122114 0.40980058 -2.21956266 
H -0.88849383 -0.93369879 -2.47098559 
H -1.62096648 -0.25429609 -1.02115213 
H 0.29078811 -2.62592649 -1.19720384 
H 2.20407623 0.41888200 1.17139361 
H 1.81240556 -1.23435750 1.69347268 
H 0.54516518 -0.01946248 1.58322069 
H 2.86881999 -2.20724331 -0.40356423 
H 3.31329760 -0.57533433 -0.91912220 
H 2.38702176 -1.62259234 -2.00023024 
O -0.23230065 4.13822660 0.11028761 
O -0.97970004 3.10778951 0.75661070 
O -0.11749331 -2.71872135 1.56023749 
Vibrational frequencies (in cm-1) 
 23.6  27.5  46.8  92.1 120.1 151.7 166.0 171.3 186.4 202.7 219.6 221.5 236.4 281.7 
321.9 334.2 382.9 418.9 480.3 499.8 547.8 605.9 668.1 695.9 809.0 812.9 902.9 925.0 
928.4 956.5 983.0 993.9 1008.1 1014.1 1017.8 1042.0 1048.5 1083.9 1103.8 1126.7 1156.3 
1166.7 1207.6 1233.1 1258.8 1263.0 1264.7 1275.6 1285.2 1288.0 1292.3 1297.8 1300.3 
1304.8 1307.7 1325.9 1346.9 1352.8 1355.3 1373.0 1382.8 1403.7 1406.1 1842.6 1865.0 
2666.9 2668.9 2675.3 2677.1 2677.8 2680.9 2685.0 2712.4 2719.2 2724.4 2754.3 2765.8 
2780.5 2780.6 2782.3 2867.1  
 
 
name= MIN55 
energy (in kcal/mol)= -60.440499 
ZPE (in kcal/mol)= 143.012 
G (in kcal/mol)= 115.266 
Geometry 
C -3.66796824 -0.36911594 0.03983402 
825 
 
C -2.28039871 0.03361651 -0.37925360 
C 2.32343185 1.49759582 -0.37239562 
C 1.55013254 0.92689641 0.55489198 
C 0.91626142 -0.40732867 0.46743062 
C 0.12663545 -0.69823669 -0.84229162 
C -1.17877450 -0.93028963 -0.04681931 
C -0.41474474 -0.61682684 1.29415030 
C -0.93843248 0.59295138 2.04500859 
C -0.34107136 -1.82490488 2.21731671 
H -3.69171313 -0.75730777 1.06388810 
H -4.06031605 -1.14952639 -0.62566208 
H -4.36157195 0.48271346 -0.01724046 
H 2.74230187 2.50410193 -0.30785850 
H 1.35389235 1.46960435 1.48218708 
H 3.41550252 -0.59938813 -2.09960084 
H 1.66465612 -1.19388667 0.69005936 
H 0.47848983 -1.56732204 -1.40201210 
H 0.08795516 0.15600103 -1.53326034 
H -1.53853011 -1.97115631 -0.09608989 
H -0.29933603 0.84181006 2.90052622 
H -1.94833429 0.41963517 2.43361908 
H -0.98505000 1.48280783 1.39868136 
H 0.01163072 -2.72133858 1.69462666 
H -1.32061649 -2.05982443 2.64880245 
H 0.34942251 -1.64149564 3.04976728 
O 2.55630180 -0.38172060 -1.66277656 
O 2.72571442 1.04002291 -1.58956662 
O -2.08728077 1.07018431 -0.96357531 
Vibrational frequencies (in cm-1) 
 31.0  35.7  42.7  72.2  87.8 107.2 143.1 164.1 175.7 194.8 213.8 251.3 276.4 289.3 
334.2 341.7 385.6 405.6 463.5 522.9 573.8 595.2 675.8 730.0 806.6 826.8 873.6 922.2 
942.3 954.2 994.6 996.3 1002.6 1015.0 1032.9 1045.0 1048.5 1091.2 1113.7 1122.3 1129.7 
1158.2 1194.0 1214.4 1232.5 1256.5 1265.1 1273.8 1275.8 1290.1 1292.2 1301.1 1302.0 
1306.1 1310.0 1323.6 1347.4 1356.1 1364.4 1380.9 1399.8 1403.4 1415.3 1854.0 1872.5 
2665.2 2671.8 2676.0 2677.9 2678.5 2679.0 2681.2 2714.7 2718.3 2731.6 2748.2 2759.5 
2778.0 2781.5 2782.7 2873.9  
 
 
name= MIN56 
energy (in kcal/mol)= -59.016253 
ZPE (in kcal/mol)= 142.256 
G (in kcal/mol)= 114.185 
Geometry 
C -1.79925982 -2.69626820 0.36009898 
C -0.67085025 -1.99411294 -0.31229470 
C 1.09904666 3.24469222 -0.65232912 
C 0.10380380 2.40161485 0.09753833 
C 0.70068569 1.09178717 0.56564714 
C 0.93571673 0.03831344 -0.56710037 
C -0.10150598 -0.85443356 0.05781946 
C -0.31040062 0.07143325 1.24462313 
C -1.73349870 0.56002809 1.44030502 
C 0.25320123 -0.50192033 2.53973918 
H -2.71948506 -2.09251492 0.30523691 
H -1.58057506 -2.87751087 1.42239803 
H -2.02517765 -3.67048241 -0.10102142 
H 2.05383656 2.78520870 -0.93459413 
H -0.77990345 2.22678107 -0.55639939 
H -0.30214840 2.97622079 0.95804696 
H 1.59208549 1.26350128 1.18875786 
H 1.94790195 -0.37785989 -0.59232722 
H 0.68767191 0.37614006 -1.58009436 
H 1.47050216 -2.89252410 -1.79393796 
H -2.19879645 0.85186902 0.49122011 
H -1.76970516 1.42392159 2.11448844 
826 
 
H -2.36356297 -0.22311276 1.87891346 
H 0.29644886 0.25970373 3.32622077 
H 1.26757058 -0.89437797 2.39881908 
H -0.36193215 -1.32916076 2.91015137 
O 0.81114726 -2.20367935 -2.05715260 
O 0.85434003 4.38939785 -0.94445497 
O -0.35078467 -2.73564883 -1.42635754 
Vibrational frequencies (in cm-1) 
 31.9  48.4  63.1  66.4  80.3 114.5 124.6 156.3 158.1 169.5 173.6 195.1 219.3 270.6 
301.2 320.9 366.5 396.3 437.9 465.3 543.7 584.2 613.6 621.9 764.5 782.5 864.6 920.7 
951.3 989.0 994.6 1007.4 1013.7 1038.2 1041.5 1054.3 1083.5 1093.1 1111.3 1137.3 1174.8 
1200.7 1211.3 1233.1 1248.0 1261.1 1268.3 1272.5 1273.4 1291.7 1297.7 1300.3 1302.6 
1306.2 1307.7 1326.5 1337.5 1341.5 1345.8 1360.0 1389.3 1397.0 1405.4 1834.1 1974.5 
2650.2 2654.4 2664.1 2668.7 2675.4 2678.0 2679.0 2682.0 2687.2 2726.1 2742.5 2764.0 
2773.9 2781.2 2783.0 2868.0  
 
 
name= MIN57 
energy (in kcal/mol)= -57.828012 
ZPE (in kcal/mol)= 141.401 
G (in kcal/mol)= 111.218 
Geometry 
C -1.91139563 -1.00995161 -0.44570712 
C -0.38216280 -1.01027715 -0.47710768 
C 0.40174850 3.80948256 -0.49362207 
C 0.35245890 2.68018732 0.50501324 
C -0.29265662 1.45833445 -0.05249824 
C 0.24909691 0.24399963 0.06547053 
C 0.15667663 -2.25781477 0.16808238 
C 0.23539674 -2.49544851 1.48261357 
C -0.17308796 -1.53930381 2.55175787 
C 0.77108876 -3.79619621 1.99158400 
H -2.32334289 -0.24616868 -1.11741386 
H -2.29765540 -0.83070463 0.56168369 
H -2.30371051 -1.97650163 -0.78835951 
H -0.04847126 3.64366668 -1.47934416 
H -0.19774230 3.01993693 1.41449822 
H 1.38221918 2.48112539 0.87890205 
H -1.25145651 1.62015426 -0.54681856 
H 1.21287580 0.08279372 0.54844986 
H 0.36451035 0.44136031 -2.70219986 
H 0.48032931 -3.01045806 -0.55537495 
H -0.78104761 -0.70530039 2.17499402 
H 0.70967536 -1.09891439 3.03947038 
H -0.76284335 -2.03466661 3.33586446 
H 1.15650174 -4.44231822 1.19153942 
H -0.00967356 -4.36565101 2.51641085 
H 1.59425769 -3.63840410 2.70273018 
O -0.44831952 -0.11416142 -2.61569193 
O 0.92229474 4.86098273 -0.21768448 
O 0.06778352 -1.17999413 -1.83646269 
Vibrational frequencies (in cm-1) 
 13.3  30.7  49.9  55.6  66.3  78.3  87.5 108.1 130.2 130.7 164.9 187.7 203.8 260.7 
281.8 301.3 335.5 347.1 400.6 446.7 465.6 484.7 506.1 569.9 679.9 755.7 896.2 905.2 
929.9 951.1 982.8 989.5 997.5 1013.7 1018.0 1032.6 1046.3 1095.6 1107.7 1117.4 1156.3 
1176.0 1205.9 1212.9 1247.1 1270.3 1278.9 1281.0 1285.2 1289.5 1292.2 1293.5 1298.6 
1312.4 1333.8 1338.7 1349.4 1367.1 1384.6 1398.7 1404.8 1425.6 1830.8 1862.0 1881.9 
2645.0 2653.1 2666.7 2669.0 2671.4 2673.2 2673.9 2681.3 2730.1 2737.6 2740.4 2759.4 
2777.3 2780.3 2781.0 2868.7  
 
 
name= MIN58 
energy (in kcal/mol)= -58.684522 
ZPE (in kcal/mol)= 142.985 
G (in kcal/mol)= 115.791 
827 
 
Geometry 
C -3.03896200 -2.07519089 -0.20947546 
C -1.54871486 -1.88787223 -0.15816863 
C 3.37845250 1.14918637 -0.32776270 
C 3.41678940 -0.00469345 -0.98943077 
C 0.39999446 0.75885067 0.72613579 
C 0.48987130 -0.76857123 0.97110884 
C -1.04881348 -0.88783652 0.84304013 
C -1.13033941 0.61739018 0.38488229 
C -1.42239941 0.81476300 -1.08977530 
C -2.03080286 1.46977255 1.25565852 
H -3.58534095 -1.14362142 -0.02238274 
H -3.36012964 -2.80792449 0.54414278 
H -3.35786076 -2.46558854 -1.18719656 
H 4.22460866 1.73038717 0.03717745 
H 4.32818263 -0.51761673 -1.24018333 
H 2.53570936 -0.52187978 -1.33680561 
H 0.63327440 1.39112577 1.59235864 
H 0.90678396 -1.07104451 1.93140922 
H 1.03870462 -1.30702205 0.18300674 
H -1.54022350 -1.05414561 1.81898696 
H -0.79978577 0.16290128 -1.72189749 
H -1.21008553 1.84697981 -1.40127422 
H -2.46955585 0.60561489 -1.33357896 
H -1.80858639 1.35430472 2.32291682 
H -3.08703966 1.21160846 1.11084337 
H -1.92131763 2.53574469 1.01426967 
O 1.07752521 1.18586093 -0.42564655 
O 2.27149086 1.85428176 0.02870953 
O -0.80789323 -2.52509950 -0.86287263 
Vibrational frequencies (in cm-1) 
 24.3  49.0  52.4  75.4 103.4 134.4 158.1 169.7 186.8 201.0 223.5 257.6 302.0 303.6 
340.1 384.5 399.7 459.6 478.3 563.9 610.3 621.3 627.0 670.5 814.0 874.6 926.8 937.6 
940.0 963.4 1002.0 1006.8 1015.6 1018.7 1030.7 1036.0 1049.1 1057.8 1085.8 1116.8 
1122.7 1150.6 1180.4 1200.1 1235.5 1253.7 1261.1 1272.3 1273.1 1278.2 1283.9 1286.4 
1291.6 1294.2 1298.4 1300.8 1305.9 1339.7 1350.9 1375.8 1381.2 1401.2 1403.6 1854.6 
1857.9 2663.5 2668.7 2673.8 2675.7 2676.1 2676.6 2679.5 2706.7 2712.7 2725.7 2736.1 
2761.7 2778.6 2780.7 2782.4 2794.9  
 
 
name= MIN59 
energy (in kcal/mol)= -58.028086 
ZPE (in kcal/mol)= 142.764 
G (in kcal/mol)= 115.83 
Geometry 
C -1.21436100 -2.57194470 0.25106192 
C -0.15024284 -1.75975220 -0.40123842 
C -0.90707825 2.34070195 -0.73435165 
C 0.24183147 2.60302755 0.20674697 
C 0.99661884 1.35661033 0.62682644 
C 1.35783551 0.36154335 -0.52558166 
C 0.38800661 -0.63488255 0.05120875 
C 0.15490589 0.19118268 1.30607230 
C -1.28929456 0.49251069 1.65204678 
C 0.88692472 -0.38574832 2.51493054 
H -2.15533365 -2.00016338 0.31194347 
H -0.93006938 -2.85617585 1.27456166 
H -1.43673345 -3.49900987 -0.29986809 
H -0.78650655 1.55552795 -1.49147239 
H -0.13038342 3.13911015 1.10754169 
H 0.93707701 3.31751301 -0.28630939 
H 1.87038013 1.63963528 1.23701079 
H 2.40415921 0.03573164 -0.51125022 
H 1.13719898 0.70143504 -1.54203317 
H 1.94238076 -2.17825801 -2.09382911 
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H -1.90298683 0.67985162 0.76247093 
H -1.36813034 1.37680366 2.29704490 
H -1.75543118 -0.34371825 2.18700828 
H 0.88169744 0.31730029 3.35512374 
H 1.93205625 -0.62022378 2.28121915 
H 0.41870220 -1.31623011 2.85461407 
O 1.13491822 -1.64965339 -2.30785526 
O -1.92576486 2.98474330 -0.67206309 
O 0.15497869 -2.38779322 -1.58604396 
Vibrational frequencies (in cm-1) 
 40.6  52.7  71.0  97.0 115.6 127.0 144.8 163.9 183.0 193.8 210.0 222.9 252.9 270.9 
309.9 326.0 393.9 418.9 445.4 456.7 558.9 577.2 609.3 650.2 754.0 789.0 849.8 913.9 
983.9 990.3 997.3 1010.3 1015.7 1034.6 1041.3 1052.3 1055.2 1089.9 1097.2 1128.3 1175.7 
1191.3 1211.5 1238.8 1247.6 1269.6 1270.6 1272.5 1277.9 1289.6 1297.9 1300.3 1304.2 
1305.6 1310.9 1318.0 1333.6 1350.1 1357.0 1378.3 1389.7 1400.3 1408.9 1832.3 1975.6 
2645.2 2659.1 2662.0 2668.9 2672.5 2676.3 2678.7 2681.8 2684.1 2724.3 2739.6 2763.1 
2773.5 2781.4 2783.2 2868.5  
 
 
name= MIN60 
energy (in kcal/mol)= -59.081128 
ZPE (in kcal/mol)= 144.063 
G (in kcal/mol)= 119.768 
Geometry 
C -2.45973488 -0.38772706 0.07741074 
C -1.13550375 -0.37034994 -0.06156465 
C -0.38861699 0.93648201 -0.31074819 
C 1.14587944 0.90429913 -0.11909790 
C 1.63914591 -0.53798829 -0.00850929 
C 0.87078403 -1.39072625 -1.06821945 
C -0.24708453 -1.56550755 0.01196521 
C 0.85584548 -1.31555684 1.12221945 
C 0.44307929 -0.56369969 2.36831842 
C 1.56227376 -2.60629879 1.52270540 
H -3.02990586 -1.28427530 0.26557522 
H -0.92555501 2.87379369 -2.48031691 
H -3.06863964 0.50585906 0.02771369 
H -0.70175336 2.80106658 0.26720190 
H 1.42310673 1.47752103 0.78573811 
H 1.64289310 1.41025475 -0.96933747 
H 2.72487592 -0.62719810 0.01156995 
H 1.36814735 -2.31873636 -1.35225301 
H 0.57932067 -0.87344369 -1.98412525 
H -0.76278134 -2.52527441 0.04773076 
H 1.31734893 -0.24236718 2.94557652 
H -0.17840491 -1.19039361 3.01997868 
H -0.15068477 0.33663896 2.15537078 
H 1.89646725 -3.18856464 0.65742754 
H 0.89930734 -3.25159725 2.11100468 
H 2.44662390 -2.39528015 2.13508824 
O -0.16587548 2.50704066 -1.96555864 
O -0.95961471 1.89719175 0.54317272 
O -0.74813767 1.23516396 -1.65628427 
Vibrational frequencies (in cm-1) 
 68.2 105.4 139.0 151.8 161.3 182.6 189.2 200.6 241.1 276.6 323.5 332.6 356.2 382.4 
387.2 421.0 440.6 476.1 507.9 562.7 602.2 625.8 665.0 720.4 795.9 819.3 880.1 911.4 
942.1 949.4 989.4 1008.3 1010.6 1016.5 1022.9 1048.0 1054.1 1081.7 1086.3 1092.5 1109.5 
1143.4 1173.1 1180.5 1188.5 1224.3 1240.7 1251.1 1270.7 1285.1 1288.5 1291.9 1297.0 
1300.9 1304.1 1315.9 1321.5 1332.4 1360.9 1382.7 1385.7 1404.8 1409.8 1418.8 1870.8 
2662.4 2663.0 2677.1 2678.3 2683.1 2690.2 2716.7 2739.3 2749.2 2753.3 2766.3 2781.0 
2781.5 2783.8 2803.2 2865.0  
 
 
name= MIN61 
energy (in kcal/mol)= -56.543408 
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ZPE (in kcal/mol)= 142.337 
G (in kcal/mol)= 113.914 
Geometry 
C -1.62436606 -2.44669835 -1.13087449 
C -0.50041523 -1.85076324 -0.34879690 
C -1.40678666 2.45103684 0.29015480 
C -0.05852959 2.66095199 -0.34523382 
C 0.60161825 1.41293698 -0.89246906 
C -0.33303773 0.38223340 -1.60094025 
C 0.01235830 -0.64243123 -0.54802581 
C 1.01982729 0.26764340 0.13319376 
C 0.74214607 0.53424978 1.60033822 
C 2.47437667 -0.13749105 -0.07591611 
H -2.58313863 -1.98167495 -0.85216159 
H -1.72807146 -3.52891750 -0.96024003 
H -1.48199130 -2.29872663 -2.21091177 
H -1.81929947 1.43475365 0.32072618 
H 0.61390216 3.14885727 0.39691030 
H -0.16604307 3.41759864 -1.15511825 
H 1.45657378 1.70304588 -1.52960312 
H -0.00311981 0.11265798 -2.61159983 
H -1.38797663 0.65977052 -1.66601967 
H 1.60341658 -3.23624790 0.86351878 
H -0.31171685 0.75640322 1.79641468 
H 1.34226978 1.36950614 1.97789015 
H 0.98490758 -0.34910746 2.20964526 
H 2.75617644 -0.96626427 0.58419811 
H 3.15045687 0.69735231 0.14227525 
H 2.66096389 -0.46429679 -1.10440533 
O 1.09378776 -2.45474722 1.19267248 
O -2.02522077 3.37835172 0.75384133 
O -0.17886103 -2.76092583 0.62772136 
Vibrational frequencies (in cm-1) 
 21.6  38.6  40.0  52.4  89.5 124.1 133.0 138.7 154.0 199.7 203.0 226.1 233.2 276.2 
286.0 318.4 379.9 408.5 423.6 490.0 558.4 587.0 615.4 653.5 733.7 775.5 821.1 920.0 
977.8 989.3 993.5 1008.0 1020.2 1037.9 1046.2 1053.4 1059.3 1090.1 1096.1 1136.0 1179.3 
1197.5 1213.5 1241.7 1250.8 1264.1 1267.7 1271.4 1275.2 1290.1 1290.7 1297.3 1303.1 
1304.7 1307.8 1322.6 1330.7 1350.3 1363.7 1381.5 1390.8 1402.6 1411.1 1830.4 1964.3 
2646.5 2650.4 2665.5 2668.2 2670.0 2677.2 2680.3 2682.9 2684.5 2720.8 2737.5 2762.9 
2775.2 2781.2 2782.7 2868.4  
 
 
name= MIN62 
energy (in kcal/mol)= -56.329641 
ZPE (in kcal/mol)= 142.584 
G (in kcal/mol)= 116.037 
Geometry 
C -2.93163143 -1.28443153 -0.61854700 
C -1.43992665 -1.24632971 -0.76655781 
C 1.85742760 1.53549639 -0.18941705 
C 2.09683349 0.75466747 0.98584320 
C 1.11776879 -0.35842547 1.33125740 
C 0.90011068 -1.48309358 0.28915987 
C -0.63353006 -1.39100657 0.49196751 
C -0.43624894 -0.09337038 1.36192399 
C -0.90989286 1.18433378 0.70054759 
C -1.02025096 -0.21533826 2.76115877 
H -3.42277845 -0.77586163 -1.46457135 
H -3.27790327 -0.81277490 0.30709879 
H -3.29042820 -2.32395263 -0.62502298 
H 0.49355988 0.42206203 -2.25103787 
H 2.17136602 1.44681671 1.86734946 
H 3.12295347 0.30037084 0.89794489 
H 1.44093790 -0.78749143 2.30592049 
H 1.34219981 -2.44794650 0.54716623 
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H 1.22379732 -1.23306628 -0.73083806 
H -1.03113352 -2.23206916 1.09078220 
H -1.99787692 1.30464234 0.78715574 
H -0.68635536 1.21351351 -0.37838475 
H -0.45500681 2.06985347 1.16001228 
H -0.69520504 -1.12873029 3.27219393 
H -2.11683439 -0.23135264 2.73829398 
H -0.72163869 0.63299227 3.38957797 
O 0.82090028 1.27847672 -2.47079431 
O 1.57999469 1.93060722 -1.23702832 
O -0.91879488 -1.15964359 -1.84962893 
Vibrational frequencies (in cm-1) 
-68.9  44.6  58.9  82.5  99.0 119.5 151.7 178.7 190.8 211.8 246.3 276.0 297.4 331.8 
365.1 378.2 404.2 442.3 475.6 480.4 563.0 571.1 592.2 655.8 671.8 780.4 812.2 891.4 
933.8 976.3 994.9 1002.1 1010.5 1016.7 1038.1 1049.0 1057.3 1072.6 1092.4 1118.6 1136.2 
1165.3 1194.4 1201.8 1231.9 1244.3 1255.5 1258.3 1271.2 1273.6 1284.6 1285.5 1293.4 
1298.2 1300.3 1315.7 1332.8 1340.6 1348.6 1380.2 1391.9 1404.2 1415.5 1854.8 2147.5 
2631.1 2648.9 2664.3 2673.2 2674.0 2675.5 2677.0 2678.9 2704.5 2717.7 2723.4 2758.7 
2775.9 2779.4 2782.6 2813.2  
 
 
name= MIN63 
energy (in kcal/mol)= -56.058783 
ZPE (in kcal/mol)= 142.62 
G (in kcal/mol)= 114.715 
Geometry 
C -1.16210095 -2.53924485 0.87899663 
C -0.24388454 -1.79741325 -0.02997228 
C -0.99120769 2.56309464 -0.78001373 
C 0.29934559 2.75209415 -0.02076530 
C 0.95687199 1.44994903 0.40364426 
C 1.07787155 0.34464214 -0.69389416 
C 0.25874215 -0.58414239 0.15869562 
C 0.14509937 0.41661206 1.29718682 
C -1.27540914 0.79144185 1.67829419 
C 0.94310181 0.00416456 2.53014269 
H -2.17875648 -2.11736823 0.82576923 
H -0.82843460 -2.47575385 1.92448032 
H -1.23950734 -3.60640547 0.62058467 
H -1.92679999 2.72403694 -0.22975017 
H 0.13581205 3.39208191 0.86819521 
H 1.01262456 3.30755125 -0.67242124 
H 1.93469433 1.68272872 0.86504867 
H 2.10263294 0.01988001 -0.89450681 
H 0.61562122 0.59638296 -1.66095985 
H 1.68159702 -2.43510770 -1.84938754 
H -1.69677719 0.07293053 2.39248754 
H -1.94196314 0.78972370 0.80732812 
H -1.31593546 1.77994736 2.14825038 
H 1.01737320 0.82747507 3.24880298 
H 1.96253623 -0.30268487 2.26648565 
H 0.47706839 -0.84489506 3.04178882 
O 0.83493172 -1.96682364 -2.05552314 
O -1.01293311 2.28177755 -1.95166603 
O -0.03254076 -2.60360033 -1.12408380 
Vibrational frequencies (in cm-1) 
 28.2  40.9  50.2  54.0 107.3 121.2 135.9 165.7 171.8 176.2 195.8 217.8 253.1 265.5 
298.1 323.2 392.7 415.9 448.6 482.4 528.0 580.3 611.0 636.9 766.1 794.5 893.8 936.6 
976.1 989.2 994.6 1004.7 1014.3 1023.7 1040.7 1054.6 1068.4 1072.0 1093.9 1136.4 1167.7 
1195.2 1211.1 1239.7 1245.1 1271.4 1272.0 1274.9 1290.3 1293.1 1299.5 1301.5 1302.8 
1309.7 1315.4 1323.4 1333.8 1346.1 1357.5 1381.7 1389.7 1401.0 1406.9 1842.3 1975.0 
2644.5 2665.3 2667.5 2670.0 2671.6 2674.1 2677.7 2679.9 2682.9 2716.9 2739.9 2758.8 
2774.7 2779.9 2782.6 2871.2  
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name= MIN64 
energy (in kcal/mol)= -55.350225 
ZPE (in kcal/mol)= 142.48 
G (in kcal/mol)= 115.777 
Geometry 
C -2.47797826 -1.10829180 -0.88338626 
C -0.99088652 -1.11375023 -0.89638892 
C 0.71937761 1.69704632 -0.89696386 
C 0.93210072 2.14683191 0.52925026 
C 0.84135209 0.98449140 1.48297575 
C 1.78457640 0.81888309 2.41186756 
C -0.10487158 -0.67326840 0.00232564 
C -0.34522887 0.04432340 1.29888772 
C -1.63612781 0.88219484 1.34480259 
C -0.42676690 -1.01752330 2.41239491 
H -2.90356220 -1.71674655 -1.69933292 
H -2.88143719 -0.09167124 -0.99626174 
H -2.86445866 -1.52564178 0.05935655 
H -0.29949713 1.76148091 -1.29846675 
H 0.19265988 2.92227918 0.81621190 
H 1.92681894 2.64097567 0.61186369 
H 2.63710683 1.47126878 2.52077740 
H 1.79816765 0.01966298 3.13441020 
H 1.03278962 -0.81692973 -2.44470611 
H 0.96146417 -0.88455885 -0.16089296 
H -1.76473273 1.49069365 0.44640942 
H -1.62720561 1.55733104 2.20948419 
H -2.52233394 0.24801860 1.44797206 
H 0.46542178 -1.65509681 2.42273823 
H -1.28719487 -1.67721258 2.25747432 
H -0.52937577 -0.55667973 3.39990762 
O 0.78247553 -1.76058942 -2.24191385 
O 1.62619556 1.30112359 -1.58743799 
O -0.62740041 -1.67010273 -2.10188399 
Vibrational frequencies (in cm-1) 
 41.5  60.8  66.3  87.2 105.3 131.8 156.5 168.1 210.8 220.4 232.2 255.3 267.9 283.0 
344.5 369.7 389.9 430.0 441.0 480.4 495.5 525.1 538.8 593.8 602.1 656.4 819.4 893.0 
921.0 934.3 972.7 977.3 985.5 1005.6 1007.9 1027.1 1035.1 1053.5 1076.1 1095.1 1110.6 
1152.0 1181.1 1190.8 1266.6 1271.7 1275.4 1286.9 1297.9 1299.1 1302.0 1307.8 1310.7 
1314.7 1325.5 1343.7 1385.5 1386.4 1394.1 1403.1 1412.3 1436.0 1831.7 1853.8 1895.0 
2644.8 2662.1 2664.0 2667.0 2673.8 2675.3 2681.2 2681.5 2716.6 2719.2 2737.5 2773.3 
2780.1 2781.5 2788.9 2827.0  
 
 
name= MIN65 
energy (in kcal/mol)= -56.199974 
ZPE (in kcal/mol)= 143.366 
G (in kcal/mol)= 116.161 
Geometry 
C -3.09972635 -1.15285062 -0.12245484 
C -1.77950929 -1.04352494 -0.27437645 
C 3.26677353 0.60496926 -0.30441641 
C 1.83821900 1.05483243 -0.14138058 
C 1.12068724 0.23615040 0.91200113 
C 0.70284811 -1.19532469 0.47651559 
C -0.78112945 -0.89014329 0.81756578 
C -0.38852294 0.59430023 1.18236689 
C -0.99437460 1.64848750 0.27675401 
C -0.65912560 0.92720254 2.64122432 
H -2.18219358 -0.37821543 -2.87320471 
H -3.59037531 -1.14331897 0.83414343 
H -3.78803557 -1.27662596 -0.94188276 
H 3.48849697 -0.45519135 -0.13063208 
H 1.32933715 0.98588995 -1.12726873 
H 1.80364499 2.13537145 0.11652936 
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H 1.70423808 0.23453528 1.85184631 
H 1.13777127 -1.99981966 1.07581348 
H 0.90220903 -1.43110310 -0.57293116 
H -1.12487645 -1.45711500 1.70651456 
H -2.08099328 1.71678832 0.42466265 
H -0.83131503 1.42840211 -0.78512624 
H -0.57405650 2.64095525 0.47851958 
H -0.22002922 1.89446868 2.91499592 
H -0.24395635 0.17572349 3.32248757 
H -1.73596492 0.98881783 2.84184597 
O -2.02807685 -1.29765057 -2.54248954 
O 4.13540985 1.37616096 -0.62711806 
O -1.11771647 -1.03720678 -1.47793327 
Vibrational frequencies (in cm-1) 
 27.2  36.5  60.8  83.0  93.0 162.1 170.8 180.4 191.9 197.9 231.7 236.5 285.7 327.4 
329.6 371.2 398.3 429.3 472.0 540.2 572.4 608.9 644.9 669.9 804.7 836.4 878.3 922.8 
938.7 975.1 997.2 1007.6 1013.0 1017.5 1023.5 1048.4 1075.2 1085.8 1109.4 1129.5 1134.7 
1168.1 1179.7 1205.4 1228.2 1260.3 1269.4 1285.1 1286.5 1292.0 1297.7 1298.7 1303.3 
1308.3 1317.4 1339.6 1345.0 1352.4 1361.6 1369.7 1386.1 1404.0 1405.7 1838.0 1874.8 
2649.1 2657.1 2671.1 2675.1 2677.2 2679.1 2681.0 2714.6 2721.3 2728.9 2742.5 2763.0 
2779.9 2782.3 2798.2 2869.2  
 
 
name= MIN66 
energy (in kcal/mol)= -55.912884 
ZPE (in kcal/mol)= 143.187 
G (in kcal/mol)= 115.43 
Geometry 
C -3.16843555 -0.71897084 -0.21375832 
C -1.84373853 -0.78151052 -0.35409067 
C 3.34797305 0.47226728 -0.41193192 
C 1.91470250 0.93331722 -0.34617721 
C 1.16088636 0.23495912 0.77113151 
C 0.60713499 -1.17146449 0.41134888 
C -0.83903744 -0.71259000 0.74031713 
C -0.30026412 0.73764971 1.06265850 
C -0.82947590 1.82363387 0.14725869 
C -0.50532796 1.12053706 2.52025608 
H -3.65957137 -0.62076586 0.73754085 
H -2.23029568 -1.82948341 -2.81300435 
H -3.85909315 -0.73917890 -1.03937496 
H 3.83417774 0.49708423 -1.39557589 
H 1.40613544 0.78371698 -1.31950947 
H 1.90591159 2.03289181 -0.17417013 
H 1.78280878 0.21974772 1.68940277 
H 0.97538537 -1.97563416 1.05568092 
H 0.78412966 -1.48112847 -0.62094566 
H -1.24072567 -1.21617866 1.64207090 
H -0.71940982 1.56208498 -0.91354014 
H -0.31680332 2.77740500 0.31305918 
H -1.90210540 1.99274624 0.31506556 
H -1.56637867 1.28377524 2.74433684 
H 0.02858463 2.04744608 2.76392381 
H -0.14074266 0.34652663 3.20596461 
O -2.09576184 -0.86502528 -2.63683899 
O 3.95698139 0.10638968 0.56190207 
O -1.17989077 -0.92684523 -1.54767844 
Vibrational frequencies (in cm-1) 
 22.3  32.2  38.4  74.8  86.7 152.7 166.3 176.8 185.7 201.1 217.8 233.9 256.0 325.9 
329.1 370.5 416.4 442.9 465.7 562.8 601.2 606.0 640.1 670.7 799.5 837.1 872.6 934.0 
935.4 971.2 996.2 1006.8 1012.5 1016.2 1019.8 1046.4 1071.6 1075.3 1095.7 1125.2 1128.4 
1158.4 1182.8 1198.4 1221.5 1258.7 1274.5 1286.6 1288.5 1291.7 1294.0 1299.5 1303.2 
1308.0 1318.8 1339.8 1341.8 1353.4 1362.5 1368.4 1385.4 1404.0 1405.5 1842.1 1873.9 
2649.0 2658.2 2668.1 2675.5 2677.1 2680.3 2682.6 2708.3 2718.8 2730.4 2739.2 2764.8 
2779.7 2781.9 2799.0 2866.0  
833 
 
 
 
name= MIN67 
energy (in kcal/mol)= -55.822856 
ZPE (in kcal/mol)= 143.108 
G (in kcal/mol)= 115.216 
Geometry 
C -2.23340512 -1.52778204 -0.23312449 
C -0.90859333 -1.67061432 -0.24014906 
C -0.31403590 3.49052974 -0.21960588 
C 0.20160918 2.23318684 0.42664641 
C 0.73106563 1.24812056 -0.59550550 
C -0.35897863 0.54145862 -1.44643799 
C 0.11381376 -0.84916967 -0.94753371 
C 1.20449483 -0.14984083 -0.04513573 
C 1.04055282 -0.36501029 1.44508029 
C 2.62137148 -0.49338866 -0.48077376 
H -2.75931452 -0.74812940 -0.75293959 
H -2.89802817 -2.18186284 0.30768377 
H -1.21401800 -4.27294433 0.51863345 
H -0.48858809 3.47548663 -1.30249490 
H -0.61396946 1.78322797 1.03625432 
H 0.98878406 2.48578539 1.16964732 
H 1.51207335 1.72337861 -1.21626549 
H -0.26002026 0.68311960 -2.52562246 
H -1.38532855 0.80088852 -1.16894081 
H 0.57217040 -1.45372447 -1.75619375 
H 1.31182483 -1.39154220 1.73212345 
H 0.00410296 -0.21904306 1.77620981 
H 1.67788916 0.31360434 2.02320834 
H 3.35743384 0.13166644 0.03964336 
H 2.77194644 -0.35015402 -1.55662234 
H 2.86447903 -1.53916176 -0.25460046 
O -1.13163186 -3.50106111 1.13258721 
O -0.53964597 4.48227290 0.42868919 
O -0.22773061 -2.68687864 0.39189902 
Vibrational frequencies (in cm-1) 
 18.9  24.3  51.0  73.9  88.1 139.4 152.6 176.7 183.2 205.6 244.8 270.9 282.2 321.6 
338.3 368.6 394.1 422.9 462.1 545.2 549.0 600.5 644.4 671.0 779.5 832.7 875.6 931.1 
940.6 985.3 995.1 1003.5 1009.3 1018.5 1022.3 1045.0 1075.9 1095.5 1118.0 1127.9 1136.6 
1168.0 1182.9 1203.0 1226.8 1255.8 1259.9 1281.5 1286.2 1288.3 1295.7 1301.1 1303.9 
1308.4 1309.3 1331.6 1340.9 1343.8 1349.0 1363.7 1385.8 1403.2 1405.0 1835.9 1880.9 
2648.1 2653.3 2665.6 2675.5 2677.1 2679.6 2682.8 2714.8 2722.6 2725.4 2741.0 2761.9 
2779.2 2782.3 2796.5 2867.9  
 
 
name= MIN68 
energy (in kcal/mol)= -56.262266 
ZPE (in kcal/mol)= 143.95 
G (in kcal/mol)= 118.471 
Geometry 
C -2.66624613 -0.63085017 -0.70223101 
C -1.33366744 -0.63839537 -0.72260172 
C 1.56553124 1.31608218 -0.72007470 
C 2.13033437 0.70073004 0.53456346 
C 1.51025627 -0.64281514 0.89130199 
C 1.04576834 -1.54707548 -0.28395098 
C -0.43498942 -1.42145135 0.17065191 
C 0.03782141 -0.63656994 1.45712730 
C -0.61479404 0.70749186 1.68883395 
C -0.08459246 -1.49747558 2.70957440 
H -3.26200790 -0.02812376 -1.37033756 
H -0.86002800 1.88299083 -1.89710180 
H -3.25690490 -1.21802294 -0.02358817 
H 1.76235748 0.80353950 -1.67196661 
834 
 
H 2.00074120 1.40006724 1.39078816 
H 3.22806930 0.58534562 0.41082537 
H 2.19778824 -1.17575789 1.57634640 
H 1.42798707 -2.57235514 -0.22084677 
H 1.27243695 -1.19680127 -1.29127740 
H -0.89759539 -2.39761142 0.40705426 
H -0.15513884 1.24097168 2.52876186 
H -1.68450094 0.59560315 1.91212110 
H -0.54875795 1.36819448 0.81316473 
H 0.35981928 -2.48991504 2.57649882 
H -1.13608731 -1.64524724 2.98613856 
H 0.41351610 -1.02549148 3.56456305 
O -1.34472955 1.08348224 -2.23887812 
O 0.94854856 2.35455586 -0.70238351 
O -0.55508149 0.07946614 -1.59841372 
Vibrational frequencies (in cm-1) 
 37.7  88.6  95.8 113.4 130.4 172.8 173.8 191.7 204.8 234.7 272.4 304.4 334.5 338.4 
348.1 386.9 423.1 435.2 477.7 539.9 577.9 607.5 620.7 693.3 782.6 849.5 908.5 911.2 
928.7 992.5 1005.8 1007.4 1016.0 1017.0 1024.8 1037.6 1050.5 1073.4 1104.0 1113.5 
1123.1 1155.0 1182.4 1208.0 1226.2 1246.2 1281.6 1283.4 1285.8 1289.6 1295.3 1299.0 
1300.9 1309.2 1318.3 1329.7 1354.4 1369.5 1375.4 1383.0 1392.7 1406.3 1407.2 1828.7 
1875.5 2640.0 2661.2 2667.3 2675.4 2677.9 2679.1 2680.4 2715.1 2722.2 2728.5 2737.6 
2763.5 2781.4 2783.7 2796.2 2831.6  
 
 
name= MIN69 
energy (in kcal/mol)= -55.310259 
ZPE (in kcal/mol)= 143.269 
G (in kcal/mol)= 116.049 
Geometry 
C -2.78783747 -0.87503490 -0.64277240 
C -1.45464494 -0.88741526 -0.63010231 
C 1.87751732 1.29033984 -0.62325445 
C 2.20393212 0.73687820 0.73957772 
C 1.30747242 -0.37552755 1.24445793 
C 0.91944991 -1.49915469 0.24529157 
C -0.58935860 -1.25631997 0.52135688 
C -0.21668114 -0.06593011 1.49169272 
C -0.71311304 1.29628220 1.05587136 
C -0.63816872 -0.34321513 2.92833885 
H -3.37469681 -0.56877048 -1.49232772 
H -1.47981203 -0.80352768 -3.35920020 
H -3.39166041 -1.15022578 0.20288147 
H 1.20481188 0.72242042 -1.27694939 
H 2.20783189 1.57369565 1.47483096 
H 3.26062238 0.38409835 0.71779140 
H 1.76822652 -0.79978280 2.16143674 
H 1.26506348 -2.49556798 0.53778687 
H 1.24964407 -1.34224009 -0.78358642 
H -1.05050068 -2.10411560 1.06684063 
H -0.23739359 2.10131357 1.62881545 
H -1.79881795 1.38724404 1.19834200 
H -0.52931988 1.49496415 -0.00821024 
H -1.72969421 -0.31641899 3.03393554 
H -0.22609172 0.40833851 3.61320164 
H -0.30174751 -1.32489086 3.27935347 
O -1.43227109 -0.02015866 -2.75649202 
O 2.36585326 2.32978692 -0.99474231 
O -0.65175322 -0.56880584 -1.69826557 
Vibrational frequencies (in cm-1) 
 23.2  30.2  52.7  90.7 118.8 152.8 171.3 176.6 187.4 208.9 222.6 249.9 281.6 327.1 
333.7 375.6 409.1 434.7 445.0 562.5 606.4 614.8 630.3 676.4 740.9 831.0 841.5 919.5 
933.8 995.4 997.9 1006.9 1013.0 1016.8 1033.3 1046.9 1054.6 1074.5 1097.5 1126.1 1133.8 
1162.1 1199.7 1209.0 1238.3 1256.3 1259.4 1283.8 1285.8 1288.4 1296.2 1300.1 1300.6 
1308.2 1324.5 1335.9 1341.4 1359.3 1368.9 1381.7 1387.8 1405.8 1409.6 1829.1 1874.1 
835 
 
2647.9 2652.3 2665.1 2674.7 2677.5 2678.9 2679.7 2710.6 2718.7 2729.8 2736.6 2763.7 
2779.7 2782.3 2798.7 2869.8  
 
 
name= MIN70 
energy (in kcal/mol)= -55.497811 
ZPE (in kcal/mol)= 143.462 
G (in kcal/mol)= 116.782 
Geometry 
C -2.90858614 -0.06101825 -0.44890508 
C -1.60705864 -0.31501666 -0.58350029 
C 2.00142920 0.79023476 -0.82629428 
C 2.36120348 -0.00191649 0.40479420 
C 1.33891482 -1.06274627 0.78039009 
C 0.54155183 -1.74533645 -0.36484564 
C -0.80148841 -1.25597014 0.24228614 
C -0.01374084 -0.57910239 1.43122712 
C -0.21188608 0.91459272 1.57127510 
C -0.28862236 -1.26874842 2.76111972 
H -3.44342764 0.63959066 -1.07003385 
H -3.53420752 -0.53306113 0.28649290 
H -0.83331745 2.05664703 -1.92365173 
H 1.90641705 0.24307130 -1.77338452 
H 2.50500563 0.68635108 1.26824078 
H 3.35290413 -0.47595487 0.24196025 
H 1.83711875 -1.81289903 1.42728768 
H 0.64067897 -2.83574393 -0.38227729 
H 0.75708336 -1.40010679 -1.37734650 
H -1.44075388 -2.09365724 0.58164266 
H -1.24768255 1.15332119 1.84769358 
H -0.00275760 1.45803477 0.64000807 
H 0.44193269 1.33976369 2.34203116 
H -0.18356708 -2.35702074 2.69559703 
H -1.30729336 -1.05931973 3.11134833 
H 0.40101016 -0.91794559 3.53842948 
O -1.45455483 1.32566363 -2.17684724 
O 1.85228201 1.98712914 -0.79364201 
O -0.77870639 0.24994341 -1.52200096 
Vibrational frequencies (in cm-1) 
-39.2  40.7  54.9  77.9  91.4 160.8 169.2 183.1 210.5 229.7 245.1 274.2 295.6 328.4 
336.1 379.0 415.1 438.7 471.1 547.4 578.6 612.9 617.0 682.9 776.1 842.8 899.8 918.2 
923.9 993.2 1005.7 1006.2 1014.3 1017.3 1025.3 1042.3 1049.4 1075.8 1101.8 1120.2 
1129.8 1155.7 1184.7 1208.5 1230.2 1253.0 1281.3 1283.7 1285.7 1290.2 1296.2 1300.2 
1300.8 1309.8 1320.2 1330.9 1349.4 1362.0 1370.5 1381.8 1388.5 1405.8 1407.9 1834.6 
1876.7 2642.0 2660.3 2669.3 2674.8 2678.0 2678.1 2679.5 2712.8 2720.8 2729.1 2737.1 
2763.2 2781.3 2783.7 2797.0 2855.5  
 
 
name= MIN71 
energy (in kcal/mol)= -54.818926 
ZPE (in kcal/mol)= 142.937 
G (in kcal/mol)= 114.635 
Geometry 
C -2.27534030 -1.42656331 0.47611403 
C -0.81288302 -1.66756961 0.36973445 
C -1.31969275 2.03896458 0.18541166 
C -0.31206373 2.40037792 -0.87282202 
C 0.59290766 1.21465839 -1.26271040 
C -0.22143482 -0.09032572 -1.48580493 
C 0.07961369 -1.13668396 -0.47144010 
C 1.73772033 0.99639086 -0.30398709 
C 1.69390566 1.20609455 1.01348700 
C 2.99304535 0.50986223 -0.95949675 
H -2.78820912 -1.67591063 -0.46606045 
H -2.50039161 -0.36920660 0.69650368 
836 
 
H -2.74871718 -2.02696392 1.26908472 
H -0.96734494 1.94132793 1.22027580 
H 0.31264964 3.24982641 -0.53143981 
H -0.84397017 2.76107207 -1.77985474 
H 1.03829274 1.49268080 -2.25856834 
H 0.01031179 -0.49167263 -2.49630882 
H -1.30620933 0.14280151 -1.52393113 
H 1.11760451 -1.47159834 -0.45504054 
H 1.22088225 -2.25958798 2.00186757 
H 0.83105907 1.54929021 1.55368572 
H 2.53451666 1.03732785 1.66666077 
H 2.78988660 -0.27178328 -1.70537683 
H 3.70484937 0.08446406 -0.23921567 
H 3.50988556 1.33135906 -1.47538196 
O 0.88942331 -2.89831858 1.32245061 
O -2.48417641 1.86964506 -0.08287912 
O -0.50125498 -2.59575407 1.33872738 
Vibrational frequencies (in cm-1) 
-17.6  49.8  63.4  70.2  72.2  98.9 117.6 128.8 148.3 173.7 213.1 244.5 250.3 287.6 
297.1 318.6 406.8 441.5 465.0 487.5 502.2 557.8 592.5 603.9 661.7 821.5 891.9 915.1 
949.4 966.5 987.1 992.7 1030.3 1036.4 1043.0 1052.5 1054.2 1073.5 1090.9 1093.3 1138.7 
1183.7 1219.7 1230.2 1260.2 1269.9 1272.8 1277.2 1283.1 1287.1 1295.7 1307.4 1309.3 
1316.8 1332.3 1347.2 1368.2 1385.2 1387.5 1397.9 1404.5 1409.8 1835.5 1867.4 1899.0 
2636.9 2646.5 2655.9 2664.5 2665.9 2670.7 2672.4 2681.3 2720.4 2730.8 2739.6 2751.6 
2773.8 2778.7 2792.8 2866.1  
 
 
name= MIN72 
energy (in kcal/mol)= -55.317672 
ZPE (in kcal/mol)= 143.59 
G (in kcal/mol)= 116.952 
Geometry 
C -2.59314461 -1.07124769 -0.69044356 
C -1.26098890 -1.03824728 -0.65112486 
C 1.63364660 1.50235309 -0.64464394 
C 2.09100451 1.05201621 0.71738353 
C 1.34983541 -0.14717328 1.27707919 
C 1.12700684 -1.35633366 0.32903961 
C -0.40906486 -1.27529762 0.54530209 
C -0.20587667 -0.03164985 1.49716373 
C -0.86591271 1.25154719 1.03943579 
C -0.60347760 -0.33859220 2.93501409 
H -3.16849774 -0.90895063 -1.58652283 
H -1.25965833 0.38997498 -2.94852079 
H -3.20626623 -1.27596868 0.16860946 
H 1.36910545 0.73304285 -1.38064576 
H 2.01804310 1.90079280 1.43447037 
H 3.17941380 0.82550918 0.65651768 
H 1.85457344 -0.45790564 2.21535024 
H 1.57050683 -2.29083471 0.68809332 
H 1.47694423 -1.22177114 -0.69649446 
H -0.79664620 -2.15749099 1.09449719 
H -0.48154734 2.11907699 1.59151488 
H -1.95269808 1.21785211 1.19619973 
H -0.71438072 1.45367414 -0.02745314 
H -0.29990399 0.47190524 3.60942549 
H -0.14483044 -1.26170385 3.30625463 
H -1.69009910 -0.45284519 3.03175787 
O -1.21717208 -0.59908714 -2.90809883 
O 1.58113894 2.67256570 -0.93401477 
O -0.44497113 -0.77376603 -1.72441252 
Vibrational frequencies (in cm-1) 
 28.9  37.3  65.5  96.5 111.1 166.7 173.8 197.0 213.0 226.9 232.8 271.9 287.8 329.0 
336.1 381.1 418.3 440.3 450.2 552.3 593.3 611.4 639.4 680.9 769.0 838.2 861.9 920.4 
929.4 995.0 999.3 1008.1 1013.1 1018.4 1033.0 1048.6 1051.5 1076.0 1101.7 1125.8 1133.1 
837 
 
1160.7 1189.8 1210.3 1237.2 1256.2 1271.4 1283.9 1286.9 1290.6 1296.6 1300.4 1301.4 
1312.6 1322.4 1333.3 1348.3 1357.6 1365.5 1380.4 1387.1 1406.3 1408.9 1833.7 1875.2 
2644.9 2656.7 2669.8 2673.8 2677.3 2677.7 2678.2 2710.7 2717.3 2729.4 2737.4 2762.9 
2780.8 2782.6 2798.2 2864.6  
 
 
name= MIN73 
energy (in kcal/mol)= -55.024269 
ZPE (in kcal/mol)= 143.322 
G (in kcal/mol)= 116.255 
Geometry 
C -1.97271403 -1.53344669 -0.15519983 
C -0.64905227 -1.54583231 0.00020659 
C -1.11818729 2.22648841 -0.00392439 
C 0.11506832 2.44261735 -0.84118581 
C 0.81035836 1.17980740 -1.30998009 
C -0.08788953 0.07673838 -1.93104764 
C 0.39884719 -0.95059986 -0.87585266 
C 1.31898037 0.15507098 -0.22624882 
C 1.02318129 0.49090381 1.22055467 
C 2.79909765 -0.16275872 -0.39350312 
H -0.99939219 -2.37312293 2.59635781 
H -2.65179755 -2.03751309 0.51360798 
H -2.48211500 -1.05447007 -0.97040062 
H -1.66116091 1.27815998 -0.10933549 
H 0.83412299 3.07942761 -0.27780769 
H -0.17301364 3.06114666 -1.72125081 
H 1.63455555 1.46764236 -1.99405787 
H 0.17538399 -0.18884374 -2.95950718 
H -1.15952198 0.28864516 -1.91914738 
H 0.99494411 -1.77005701 -1.32913816 
H -0.04998741 0.55973967 1.43350524 
H 1.47674004 1.44804358 1.50925710 
H 1.42559331 -0.27592387 1.89717956 
H 3.42319553 0.68514314 -0.08499431 
H 3.05927383 -0.40058857 -1.43082196 
H 3.09339719 -1.02402202 0.21965651 
O -0.89752917 -2.95092230 1.79909116 
O -1.51152986 3.08057408 0.75240899 
O 0.01289000 -2.16391800 1.03639741 
Vibrational frequencies (in cm-1) 
 24.1  39.1  47.1  81.4 119.9 149.4 180.3 186.9 194.1 216.3 245.8 276.5 288.7 318.7 
344.0 382.2 411.9 426.0 449.8 524.6 597.7 606.7 649.9 680.4 754.8 831.3 844.5 929.8 
935.9 995.1 999.9 1005.4 1018.6 1019.9 1026.4 1044.1 1058.4 1071.4 1109.0 1123.4 1138.5 
1162.4 1192.9 1202.8 1238.2 1252.1 1263.6 1283.9 1286.5 1288.8 1292.4 1300.3 1303.2 
1304.9 1314.4 1334.4 1341.7 1346.8 1356.3 1381.7 1388.2 1406.5 1408.9 1831.6 1879.4 
2640.1 2653.0 2667.9 2672.7 2676.1 2677.8 2679.8 2710.7 2717.1 2725.5 2737.5 2762.6 
2779.0 2781.8 2796.8 2867.4  
 
 
name= MIN74 
energy (in kcal/mol)= -54.530615 
ZPE (in kcal/mol)= 143.111 
G (in kcal/mol)= 116.597 
Geometry 
C -2.81850720 -0.57526695 -0.61283960 
C -1.48564291 -0.57301892 -0.61897480 
C 1.66774975 1.31888991 -0.62124575 
C 2.14947411 0.71594160 0.67560692 
C 1.36926115 -0.52263637 1.08557444 
C 0.89042683 -1.44391501 -0.06946707 
C -0.59090838 -1.25404348 0.35764578 
C -0.12031952 -0.36310707 1.57337364 
C -0.69267944 1.03741694 1.62577563 
C -0.35175063 -1.06482657 2.90707789 
838 
 
H -3.41808608 -0.05605343 -1.34284137 
H -0.86343046 1.00390307 -3.11194722 
H -3.40881147 -1.09346144 0.12016623 
H 0.67118401 1.78038464 -0.63223316 
H 2.10447294 1.47709447 1.48077895 
H 3.22603441 0.44997751 0.57454930 
H 1.96942175 -1.07848652 1.83389985 
H 1.24037772 -2.47805062 0.01280951 
H 1.15195261 -1.10890624 -1.07727747 
H -1.06059843 -2.20129427 0.68715763 
H -1.74948579 1.02003314 1.92793986 
H -0.66544516 1.54439247 0.65288175 
H -0.15553854 1.66358876 2.34716402 
H 0.04384931 -2.08674130 2.91281915 
H -1.42097379 -1.12886146 3.14265777 
H 0.13130610 -0.52207166 3.72841375 
O -1.53827533 0.84565674 -2.40454393 
O 2.35346226 1.30825101 -1.61339671 
O -0.69647217 0.06830570 -1.53876515 
Vibrational frequencies (in cm-1) 
-389.1  16.8  51.2  64.9 100.9 157.2 168.3 177.0 181.4 206.8 226.5 246.8 282.0 323.9 
337.5 380.1 413.7 433.2 474.9 543.1 569.6 604.6 622.9 686.7 801.8 840.7 880.9 918.6 
955.4 985.8 991.0 993.8 1008.6 1017.2 1036.8 1047.3 1064.1 1076.4 1100.7 1122.2 1123.0 
1145.0 1190.2 1206.3 1230.7 1248.1 1277.1 1283.7 1287.2 1288.8 1296.6 1298.8 1301.4 
1307.8 1320.0 1321.9 1336.7 1362.0 1371.2 1381.6 1391.8 1405.2 1408.6 1837.5 1879.1 
2628.4 2659.8 2664.8 2675.3 2675.6 2677.0 2679.7 2712.7 2719.5 2729.5 2739.6 2761.1 
2777.6 2782.1 2797.9 2815.4  
 
 
name= MIN75 
energy (in kcal/mol)= -53.895717 
ZPE (in kcal/mol)= 142.787 
G (in kcal/mol)= 114.041 
Geometry 
C -3.55470485 -0.91386948 -0.43987641 
C -2.05867288 -0.96623009 -0.45391689 
C 2.69038252 0.04188488 -0.41995147 
C 2.32338952 0.04483505 1.04093261 
C 0.81562097 -0.04466732 1.33207529 
C 0.18458152 -1.29569225 0.67051854 
C -1.30094190 -1.22304325 0.61763306 
C 0.08247666 1.22486360 0.97391991 
C 0.32770826 1.97900231 -0.10014206 
C -0.96666826 1.62932585 1.96298434 
H -3.98248682 -1.81832837 0.01494982 
H -3.98317985 -0.83122395 -1.45245744 
H -3.91044402 -0.04314415 0.13055504 
H 2.11554288 -0.60475492 -1.09743968 
H 2.73566852 0.95927336 1.52245447 
H 2.85033422 -0.80184564 1.53040082 
H 0.71828441 -0.18691000 2.44460273 
H 0.48645002 -2.19282910 1.25551649 
H 0.61114177 -1.47659341 -0.33554511 
H -1.78720051 -1.41302977 1.57494091 
H -0.19107842 0.38519855 -1.77086913 
H 1.09849310 1.79340554 -0.82764488 
H -0.21617936 2.88456951 -0.31919971 
H -0.50673437 2.10491261 2.84201374 
H -1.55012734 0.77038535 2.32193113 
H -1.68334310 2.34913365 1.54641996 
O -0.32411912 -0.58103210 -1.96421743 
O 3.60290562 0.71107241 -0.83792148 
O -1.72007480 -0.70320995 -1.75363533 
Vibrational frequencies (in cm-1) 
839 
 
 13.9  39.3  49.7  65.4  72.1  87.1 108.4 124.1 125.2 203.0 207.9 269.1 291.1 307.2 
318.7 334.3 343.3 420.5 446.8 485.7 524.0 572.7 613.9 630.5 654.3 792.7 837.6 899.6 
933.2 986.7 992.1 996.1 1028.1 1039.2 1049.9 1054.6 1059.5 1080.1 1093.4 1106.7 1166.8 
1182.7 1206.0 1237.0 1254.9 1267.8 1271.5 1275.5 1275.8 1280.7 1282.9 1291.6 1298.2 
1307.8 1336.8 1340.9 1365.7 1379.8 1384.1 1400.1 1403.7 1410.7 1833.9 1865.3 1898.4 
2629.9 2644.0 2656.7 2662.4 2669.1 2669.6 2672.8 2684.0 2718.2 2730.8 2737.4 2758.1 
2774.7 2778.2 2791.6 2827.2  
 
 
name= MIN76 
energy (in kcal/mol)= -54.24336 
ZPE (in kcal/mol)= 143.259 
G (in kcal/mol)= 115.9 
Geometry 
C -2.29803724 -1.20860774 -0.66168238 
C -0.96656891 -1.14991322 -0.65666072 
C 0.92333785 1.88602240 -0.67771945 
C 1.46189829 1.72026390 0.71925017 
C 1.26820150 0.33164737 1.30179616 
C 1.41920306 -0.84334148 0.29812127 
C -0.06280576 -1.25851842 0.52214625 
C -0.19662589 -0.14391508 1.63270820 
C -1.30571641 0.87263351 1.46743445 
C -0.27733172 -0.76735611 3.02354713 
H -2.89126145 -1.32164238 0.22715566 
H -2.89173873 -1.15811054 -1.55994849 
H -0.71021744 -0.14265658 -3.32332057 
H 0.03698107 1.30449008 -0.96175263 
H 0.98746413 2.48225526 1.37582615 
H 2.54442043 1.98125526 0.72530796 
H 1.93286199 0.22060919 2.18074621 
H 2.13688789 -1.60753242 0.61496073 
H 1.70072574 -0.55618537 -0.71750132 
H -0.15592730 -2.27978467 0.94496656 
H -1.39315932 1.24914182 0.44225280 
H -1.15618693 1.73507311 2.12871078 
H -2.28304194 0.43776475 1.71916386 
H 0.52283639 -1.49573712 3.19840301 
H -1.22993362 -1.29006741 3.17054896 
H -0.19948291 -0.00351469 3.80639003 
O -1.00103544 -1.00980229 -2.94391725 
O 1.43901919 2.64223349 -1.46353399 
O -0.17862726 -1.01923164 -1.77529283 
Vibrational frequencies (in cm-1) 
 16.6  34.7  54.7  95.9 115.7 129.1 156.7 182.0 198.1 207.1 233.5 240.0 286.5 328.8 
334.3 388.7 414.6 428.6 454.4 529.6 588.0 610.5 638.0 693.7 787.7 831.8 842.4 918.8 
938.6 988.1 999.1 1005.4 1014.0 1017.6 1035.0 1050.1 1067.9 1073.9 1098.7 1119.9 1125.5 
1151.7 1194.8 1208.4 1235.2 1243.7 1270.2 1286.0 1288.3 1294.5 1296.5 1299.3 1304.0 
1306.5 1318.0 1328.1 1342.6 1358.2 1361.8 1379.6 1385.7 1405.0 1407.9 1834.8 1878.1 
2642.6 2654.4 2668.4 2674.9 2676.5 2677.5 2678.8 2711.4 2717.9 2728.8 2737.9 2762.2 
2780.0 2782.2 2797.4 2866.8  
 
 
name= MIN77 
energy (in kcal/mol)= -53.812637 
ZPE (in kcal/mol)= 143.664 
G (in kcal/mol)= 116.745 
Geometry 
C -3.15958159 -0.35707553 -0.00341112 
C -1.83274696 -0.34224505 0.13910285 
C 1.54148018 1.82465173 0.19916880 
C 2.11290506 0.91794579 -0.86012373 
C 1.16558436 -0.11173933 -1.44090562 
C -0.28158484 0.34856448 -1.75650451 
C -0.86100095 -0.80442893 -0.88836976 
840 
 
C 0.60201302 -1.24710107 -0.50248327 
C 0.99386430 -1.18654235 0.95822012 
C 0.91538959 -2.63940645 -1.04492341 
H -3.84372849 0.03131084 0.73238473 
H -2.20288413 0.09424229 2.81055235 
H -3.66068601 -0.73700338 -0.87479954 
H 0.45356927 1.85228738 0.34166281 
H 3.01313608 0.40736903 -0.44872264 
H 2.51241717 1.56152035 -1.67773000 
H 1.64818518 -0.55815362 -2.33563052 
H -0.55394412 0.29475322 -2.81360395 
H -0.54206598 1.35145472 -1.40643455 
H -1.35075333 -1.58662444 -1.50698786 
H 2.03259610 -1.51375986 1.10535145 
H 0.35775404 -1.84215471 1.56735337 
H 0.93256970 -0.18051346 1.39169448 
H 0.64560691 -2.74610826 -2.10096099 
H 0.37046020 -3.41156188 -0.48849678 
H 1.98476247 -2.86703659 -0.95798919 
O -2.08057548 0.79026001 2.11833661 
O 2.27036954 2.51561065 0.86871806 
O -1.17133108 0.11874841 1.24755857 
Vibrational frequencies (in cm-1) 
 19.2  35.2  47.7  96.8 157.7 165.1 178.0 203.5 213.7 224.2 230.8 269.9 307.0 326.4 
336.8 381.2 386.1 422.4 490.7 578.5 610.7 624.2 628.6 675.3 744.7 816.1 836.9 936.6 
943.0 993.6 1007.9 1009.2 1019.9 1022.8 1032.5 1048.9 1057.6 1058.4 1096.7 1124.0 
1132.3 1163.9 1199.9 1208.1 1243.2 1243.8 1258.0 1282.7 1286.6 1291.6 1298.7 1301.6 
1305.0 1328.1 1329.3 1339.0 1342.8 1355.0 1379.3 1388.1 1392.9 1409.4 1415.8 1829.2 
1866.3 2640.5 2650.5 2662.0 2673.0 2677.3 2678.2 2681.2 2709.1 2715.9 2729.3 2736.6 
2764.0 2778.0 2782.3 2799.0 2867.9  
 
 
name= MIN78 
energy (in kcal/mol)= -53.298745 
ZPE (in kcal/mol)= 143.254 
G (in kcal/mol)= 114.388 
Geometry 
C -2.14923721 -1.66085684 -0.55289981 
C -0.84690349 -1.37478300 -0.54487817 
C 0.91720002 2.18113505 -0.67397712 
C 1.35795193 2.03645070 0.76363479 
C 1.13228690 0.64530948 1.33331215 
C 1.42769588 -0.55320127 0.39338798 
C 0.00940840 -1.13342246 0.64799257 
C -0.33765562 0.11928550 1.54370099 
C -1.45696274 1.00220363 1.03300361 
C -0.60244891 -0.27225777 2.99247187 
H -2.74773871 -1.72708579 0.33659331 
H -2.71231895 -1.83795127 -1.45446995 
H -0.39434263 -2.42915969 -3.09476974 
H -0.13010029 2.44501430 -0.86371459 
H 0.84902847 2.78793009 1.39870121 
H 2.44542245 2.27147553 0.82486964 
H 1.70760414 0.56678362 2.27948638 
H 2.24358015 -1.20059228 0.72533974 
H 1.64936256 -0.26989443 -0.64277760 
H 0.04508011 -2.06620222 1.24895698 
H -2.44070331 0.56762622 1.25886948 
H -1.42710241 1.12457091 -0.05748574 
H -1.42624337 1.99624786 1.49241877 
H -1.54221114 -0.82996542 3.08674304 
H -0.68103187 0.61317560 3.63431759 
H 0.19185553 -0.90524826 3.40397281 
O -0.81586639 -1.57437569 -2.82835577 
O 1.69171813 2.03787670 -1.58612040 
841 
 
O -0.04760034 -1.29634348 -1.65822323 
Vibrational frequencies (in cm-1) 
 -3.7  23.2  35.3  85.9  93.4 125.6 154.3 182.2 193.4 209.0 228.7 257.4 274.5 322.1 
333.4 375.6 414.6 449.0 485.7 510.3 560.2 608.4 644.0 679.1 794.7 835.2 896.1 928.7 
964.5 974.6 991.8 1006.2 1010.8 1017.4 1026.5 1046.8 1067.9 1073.6 1088.7 1122.0 1137.4 
1153.9 1193.8 1206.9 1231.1 1253.8 1282.1 1286.1 1288.3 1298.0 1300.0 1301.7 1306.6 
1314.2 1320.4 1333.2 1341.8 1350.6 1361.3 1380.6 1386.5 1405.2 1409.4 1840.1 1875.6 
2642.8 2663.2 2667.0 2671.4 2676.1 2677.0 2680.5 2708.5 2714.3 2730.5 2739.7 2758.9 
2778.7 2782.1 2798.6 2868.8  
 
 
name= MIN79 
energy (in kcal/mol)= -53.169295 
ZPE (in kcal/mol)= 143.23 
G (in kcal/mol)= 115.757 
Geometry 
C -1.81882335 -0.96595483 -0.33261508 
C -0.59435362 -1.48417101 -0.41206859 
C -0.76344812 2.56939476 -0.33403421 
C 0.70577679 2.57970257 -0.01023811 
C 1.41522627 1.24309249 -0.09649793 
C 1.03944882 0.29557822 -1.26688922 
C 0.74690089 -0.85713679 -0.26805958 
C 1.04259585 0.11399615 0.94098197 
C -0.09936549 0.40369928 1.88914350 
C 2.25696748 -0.34899686 1.74031809 
H -2.71607543 -1.55200432 -0.46019711 
H -2.03370315 0.06188744 -0.10885833 
H -1.59995127 -3.55452709 -1.87711676 
H -1.15412974 1.76012681 -0.96473825 
H 0.85268244 3.01215222 1.00581376 
H 1.19627669 3.30847799 -0.69600067 
H 2.50923224 1.43362491 -0.07572696 
H 1.85916161 0.08935986 -1.96081068 
H 0.17901638 0.60308419 -1.86613014 
H 1.53191219 -1.64722850 -0.31847913 
H -0.43880992 -0.51447677 2.38946742 
H -0.97816525 0.82971233 1.39320072 
H 0.19978654 1.11354093 2.67124487 
H 2.02680976 -1.25254029 2.31926077 
H 2.58062928 0.42068017 2.45138487 
H 3.11486126 -0.58288033 1.10080477 
O -1.54942096 -3.52964099 -0.88870116 
O -1.49515993 3.44001039 0.06949000 
O -0.33664088 -2.80491332 -0.71978629 
Vibrational frequencies (in cm-1) 
 13.6  33.7  54.8  94.4 121.5 152.9 176.8 181.1 188.6 205.9 232.2 260.1 279.6 290.1 
348.2 377.7 380.5 425.8 475.6 579.4 600.6 615.7 626.7 669.5 744.2 831.5 842.0 931.2 
933.8 987.8 991.7 1007.9 1016.6 1020.4 1029.2 1046.4 1053.1 1066.9 1110.1 1131.4 1139.2 
1169.6 1194.8 1210.8 1238.1 1242.4 1260.9 1271.8 1281.2 1283.2 1294.7 1298.8 1299.6 
1307.8 1312.4 1339.9 1347.1 1353.6 1376.5 1383.1 1388.5 1407.1 1420.1 1832.2 1891.5 
2635.3 2651.1 2667.9 2673.0 2676.2 2677.9 2679.4 2700.0 2712.9 2720.5 2736.1 2763.0 
2780.2 2782.2 2792.7 2868.3  
 
 
name= MIN80 
energy (in kcal/mol)= -54.216195 
ZPE (in kcal/mol)= 144.565 
G (in kcal/mol)= 119.866 
Geometry 
C -2.94551371 -0.30658040 0.22450702 
C -1.61277418 -0.25504141 0.22187901 
C 1.28013496 1.69335565 0.25411738 
C 2.14066211 0.73915995 -0.53217016 
C 1.38329173 -0.45979878 -1.09128577 
842 
 
C -0.00277390 -0.15517135 -1.71726372 
C -0.70616180 -1.04627403 -0.65335924 
C 0.70278528 -1.47559865 -0.09422832 
C 0.93864075 -1.30992467 1.39085919 
C 1.01877737 -2.91835257 -0.48900189 
H -3.52334676 -0.96995195 -0.39271871 
H -3.55188505 0.33227376 0.84972081 
H -1.10435498 2.38623512 0.68988287 
H 1.38839946 1.69717831 1.34828129 
H 2.98755701 0.37864943 0.08587190 
H 2.59518051 1.29372651 -1.38538258 
H 2.05280582 -0.98857056 -1.79822659 
H -0.12029819 -0.51156994 -2.74344350 
H -0.30196557 0.89960910 -1.70538201 
H -1.25498936 -1.90151620 -1.09034932 
H 0.14391373 -1.80796450 1.96595018 
H 0.95802248 -0.26955650 1.72849535 
H 1.89385430 -1.75417208 1.69864901 
H 0.40673765 -3.62678773 0.08232279 
H 2.06976027 -3.16262510 -0.29661745 
H 0.82908602 -3.10785144 -1.55140277 
O -1.62030260 1.77434208 1.27885608 
O 0.51301167 2.46452323 -0.27634450 
O -0.88253201 0.57149503 1.04637478 
Vibrational frequencies (in cm-1) 
 48.4  95.9 130.4 142.6 154.4 190.0 195.6 219.6 240.5 263.0 287.4 307.4 317.4 334.0 
373.7 408.9 451.4 463.7 499.6 567.2 583.5 606.8 663.0 693.7 794.9 831.1 907.6 927.4 
944.6 989.2 1000.1 1009.2 1012.7 1019.8 1022.7 1050.6 1057.3 1071.7 1086.6 1106.8 
1122.5 1152.7 1192.0 1205.1 1225.0 1235.1 1281.9 1283.9 1285.3 1294.6 1299.4 1302.4 
1304.0 1312.7 1323.1 1334.9 1360.3 1370.3 1381.5 1385.4 1399.4 1411.1 1415.3 1823.8 
1863.1 2638.3 2663.3 2667.9 2673.1 2675.8 2676.8 2678.7 2713.1 2721.5 2727.5 2737.6 
2761.2 2780.2 2782.2 2792.0 2800.1  
 
 
name= MIN81 
energy (in kcal/mol)= -52.395533 
ZPE (in kcal/mol)= 143.193 
G (in kcal/mol)= 115.959 
Geometry 
C -3.31706733 -0.92371049 -0.35284821 
C -2.08898087 -0.42910559 -0.57397424 
C 2.92077056 1.09018907 -0.49349716 
C 1.79491648 0.77264289 0.45154909 
C 1.21797985 -0.60523678 0.20159654 
C 0.44397655 -0.77872457 -1.13530842 
C -0.83820016 -1.19249370 -0.36886356 
C -0.08373634 -0.98284442 1.00338598 
C -0.66524473 0.08569862 1.90541884 
C 0.07678821 -2.28640402 1.77600310 
H -1.23458779 2.43325974 -1.13326305 
H -4.22164420 -0.35163115 -0.46818874 
H -3.49892679 -1.94076023 -0.05692793 
H 3.03947569 0.45878754 -1.38230349 
H 1.01643657 1.56213379 0.35495257 
H 2.14167608 0.86513673 1.50337622 
H 2.00564859 -1.37090972 0.33092505 
H 0.83939402 -1.56579051 -1.78372551 
H 0.35518539 0.12585296 -1.74292458 
H -1.05935129 -2.27199604 -0.53000689 
H -0.84200337 1.03087380 1.37518442 
H -0.00329611 0.30125428 2.75208334 
H -1.63492333 -0.22749072 2.31441262 
H 0.49076526 -3.08881063 1.15588715 
H -0.88594369 -2.63752219 2.16623849 
H 0.74851699 -2.15560019 2.63337400 
843 
 
O -0.93181962 1.54766695 -0.81366454 
O 3.66696060 2.01674881 -0.29213683 
O -2.13137427 0.82598449 -1.13138713 
Vibrational frequencies (in cm-1) 
 25.6  43.0  65.1  77.2 113.6 130.9 151.0 160.3 173.5 206.6 212.3 219.5 288.1 329.4 
338.2 376.6 399.9 423.3 471.8 552.1 558.8 585.7 631.7 685.7 778.2 818.8 870.0 919.8 
938.6 955.2 977.8 995.8 1008.2 1016.1 1043.5 1067.8 1071.9 1086.1 1116.2 1125.9 1137.8 
1169.0 1184.2 1211.0 1229.3 1256.1 1263.7 1279.2 1287.3 1295.2 1300.2 1302.9 1305.8 
1308.2 1323.7 1341.1 1353.6 1361.5 1374.8 1384.1 1405.9 1407.3 1447.3 1814.6 1834.6 
2648.8 2654.6 2668.0 2675.6 2678.1 2679.7 2680.3 2708.0 2720.2 2729.4 2742.5 2762.9 
2780.5 2782.5 2796.2 2869.0  
 
 
name= MIN82 
energy (in kcal/mol)= -53.407182 
ZPE (in kcal/mol)= 144.429 
G (in kcal/mol)= 118.292 
Geometry 
C -2.79860871 -1.43926202 -0.80623093 
C -1.29992063 -1.37149097 -0.81841567 
C 1.36906844 1.13744234 -0.91269006 
C 1.79078669 0.88158789 0.51410246 
C 1.06927164 -0.26073747 1.20753347 
C 0.93926584 -1.58792098 0.41348188 
C -0.60543299 -1.52261531 0.50439185 
C -0.49923303 -0.19777086 1.35099411 
C -1.19498676 1.01756420 0.77486321 
C -0.94146152 -0.41323351 2.79397240 
H -3.22663351 -0.88639087 -1.65724602 
H -3.23113755 -1.03049996 0.11413641 
H -3.13803456 -2.48010921 -0.90423305 
H 1.05854975 0.27969116 -1.52799920 
H 1.66584556 1.81388908 1.10930857 
H 2.88570154 0.67840862 0.52298265 
H 1.54590568 -0.42052692 2.19590616 
H 1.38122859 -2.45453920 0.91192928 
H 1.33414607 -1.56507617 -0.60915672 
H -1.04542878 -2.35948750 1.07253515 
H -0.76702046 1.94666034 1.17621988 
H -2.26489961 1.02697145 1.01499435 
H -1.11601263 1.07976576 -0.31871216 
H -0.70796047 0.46257122 3.41208475 
H -0.44880605 -1.27764494 3.25336285 
H -2.02236533 -0.58164019 2.86160302 
O 0.69574275 2.34211039 -1.15736632 
O 2.07987610 2.14586617 -1.57839512 
O -0.68934041 -1.22014980 -1.84840636 
Vibrational frequencies (in cm-1) 
 41.3  55.3  65.7  82.1  97.6 150.9 176.4 186.8 216.5 229.4 280.2 292.2 326.2 363.1 
374.3 406.3 409.5 442.8 562.3 578.7 601.7 685.7 788.1 822.6 879.3 910.7 916.8 947.1 
985.0 999.1 1006.4 1017.1 1028.1 1039.3 1050.8 1074.4 1088.0 1098.2 1121.9 1127.3 
1169.4 1203.3 1210.2 1235.1 1238.9 1258.1 1265.3 1268.0 1270.8 1285.2 1288.0 1292.1 
1295.8 1300.5 1305.4 1321.0 1325.6 1341.8 1357.7 1379.5 1387.0 1407.9 1408.7 1533.6 
1848.4 2651.4 2661.3 2663.6 2666.8 2672.9 2675.7 2677.2 2677.3 2679.0 2713.6 2728.9 
2736.8 2760.5 2779.1 2780.0 2782.6  
 
 
name= MIN83 
energy (in kcal/mol)= -53.630075 
ZPE (in kcal/mol)= 144.671 
G (in kcal/mol)= 120.452 
Geometry 
C -2.33179859 -0.50765090 -0.67832946 
C -0.80658494 -0.35816951 -0.78089521 
C 0.47799082 1.75587302 -0.71895706 
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C 1.37949129 1.58702586 0.25635124 
C 1.44757764 0.39515693 1.13376125 
C 1.47949921 -0.88479671 0.24136053 
C -0.06365920 -0.97619658 0.38895777 
C 0.03683273 -0.06724292 1.67412922 
C -1.00544626 0.99892726 1.93189818 
C 0.18428586 -0.92415581 2.93173248 
H -2.65785784 -1.48663638 -1.05478690 
H -2.84068434 0.26251089 -1.27538976 
H -2.67241065 -0.40917304 0.35758590 
H 0.42383114 2.62235528 -1.38237155 
H 2.14921231 2.33689621 0.42081139 
H 0.47266189 0.12004099 -3.03962966 
H 2.22660051 0.46155753 1.90140316 
H 2.01333705 -1.72888159 0.68496486 
H 1.87086750 -0.74493607 -0.76759476 
H -0.44465210 -1.99041732 0.58139040 
H -1.94344518 0.56637526 2.29896285 
H -1.25138088 1.59219356 1.04325609 
H -0.64960429 1.70954648 2.68973289 
H 0.47611778 -0.31017661 3.79181727 
H 0.94442464 -1.70466248 2.81688031 
H -0.75920652 -1.42075978 3.18469212 
O 0.71746749 -0.69205536 -2.52594675 
O -0.60705534 1.01903892 -1.05867406 
O -0.54751405 -1.05156399 -2.00554891 
Vibrational frequencies (in cm-1) 
 55.2 115.2 125.0 160.1 170.2 190.1 207.9 227.4 249.5 288.4 314.2 328.2 347.2 364.2 
378.4 410.1 441.5 467.6 488.2 562.7 606.6 702.6 773.5 794.6 813.9 859.2 902.7 927.8 
939.7 956.4 957.0 1005.1 1010.4 1016.5 1022.5 1034.1 1061.9 1090.8 1096.8 1118.7 1140.4 
1151.1 1190.1 1204.8 1226.9 1240.0 1264.2 1274.4 1278.8 1281.4 1289.2 1297.4 1301.4 
1305.1 1310.0 1319.0 1337.1 1349.1 1364.0 1368.9 1390.4 1396.7 1405.8 1419.6 1847.7 
2668.0 2669.5 2672.6 2676.6 2677.3 2680.9 2687.2 2720.7 2731.3 2744.2 2765.8 2767.2 
2776.0 2781.5 2783.9 2861.1  
 
 
name= MIN84 
energy (in kcal/mol)= -52.576152 
ZPE (in kcal/mol)= 143.79 
G (in kcal/mol)= 117.331 
Geometry 
C -2.38771231 -1.17569468 -0.57791477 
C -1.05329143 -1.18721418 -0.59709984 
C 1.55237870 2.00914573 -0.62496205 
C 1.83501580 1.60619092 0.79732639 
C 1.34481181 0.25525477 1.29396829 
C 1.35869371 -0.93705348 0.30498132 
C -0.14583192 -1.21803361 0.58191340 
C -0.19674645 0.04034918 1.53556647 
C -1.10492448 1.17011785 1.09831242 
C -0.50487372 -0.34814702 2.97726644 
H -2.97027111 -1.17839110 0.32406960 
H -2.98458146 -1.15701956 -1.47561558 
H -0.64819209 0.23574793 -2.80752222 
H 2.07537312 2.91980784 -0.96259030 
H 1.41688216 2.39722444 1.46350930 
H 2.93835079 1.65375415 0.94972399 
H 1.91240669 0.01167210 2.21756872 
H 2.02622999 -1.75430002 0.58735567 
H 1.59355672 -0.66177778 -0.72911284 
H -0.30004127 -2.16335212 1.13895149 
H -0.97231748 1.41301454 0.03486787 
H -0.92546950 2.08083713 1.67827023 
H -2.16257165 0.90230776 1.22282249 
H 0.13849754 -1.15943493 3.33522925 
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H -1.54326572 -0.68598840 3.08115400 
H -0.36800252 0.50269628 3.65454871 
O -1.03327243 -0.67904325 -2.83022944 
O 0.81680729 1.43753650 -1.38827438 
O -0.29760722 -1.24081700 -1.74342489 
Vibrational frequencies (in cm-1) 
 20.7  51.9  74.2  82.3 140.4 149.5 178.2 190.8 206.9 229.9 248.4 268.3 312.6 325.2 
365.7 409.1 428.1 443.3 471.0 555.6 603.2 628.9 667.5 697.0 755.3 820.4 840.7 918.5 
937.7 991.1 1000.9 1003.0 1011.1 1016.2 1024.1 1036.3 1049.8 1075.5 1090.2 1119.5 
1136.5 1163.9 1207.8 1212.0 1236.9 1253.5 1268.3 1281.1 1290.0 1298.1 1298.8 1302.7 
1305.9 1313.6 1325.3 1345.7 1349.4 1359.8 1361.2 1380.9 1390.1 1405.4 1411.4 1850.4 
1863.0 2639.0 2647.1 2668.1 2677.0 2678.1 2679.1 2682.1 2708.0 2717.5 2728.2 2732.0 
2761.7 2781.1 2783.0 2797.0 2853.0  
 
 
name= MIN85 
energy (in kcal/mol)= -53.066505 
ZPE (in kcal/mol)= 144.288 
G (in kcal/mol)= 117.584 
Geometry 
C -3.25763237 -0.89256161 -0.77078958 
C -1.75759406 -0.84603947 -0.81639842 
C 1.62548662 0.92885666 -0.83107672 
C 1.76911899 0.68179437 0.65190580 
C 0.84923457 -0.39216674 1.20582702 
C 0.46844556 -1.55793556 0.25365760 
C -1.03850611 -1.25154638 0.43665824 
C -0.67855775 -0.05300713 1.39448281 
C -1.13651869 1.31510281 0.93016540 
C -1.15059669 -0.30249129 2.82128603 
H -3.61835199 -1.92813854 -0.84001174 
H -3.69925963 -0.34304339 -1.61645869 
H -3.65498978 -0.46265854 0.15604286 
H 0.62800944 0.83337729 -1.28404270 
H 1.60638176 1.63599026 1.19790235 
H 2.82723005 0.40674767 0.86819157 
H 1.28260972 -0.76844935 2.15449128 
H 0.77402348 -2.54612565 0.60702392 
H 0.82679733 -1.45744686 -0.77861787 
H -1.58220696 -2.06007958 0.95383701 
H -0.67412654 2.11227958 1.52613965 
H -2.22325992 1.42958585 1.02683516 
H -0.88689308 1.51182792 -0.12082743 
H -2.24280649 -0.25245843 2.89709937 
H -0.74075020 0.44689829 3.50961841 
H -0.84372217 -1.28712613 3.19242281 
O 2.44944804 1.93327190 -1.35635302 
O 2.69965996 0.52081226 -1.63217379 
O -1.17313765 -0.50105029 -1.81390405 
Vibrational frequencies (in cm-1) 
 22.2  46.0  69.6  84.7  91.6 149.6 172.3 177.6 204.4 218.6 258.1 285.4 325.4 359.4 
372.8 396.3 415.0 439.3 567.2 583.6 599.6 683.0 794.4 823.7 869.3 910.3 922.9 952.1 
987.3 996.0 1005.4 1014.8 1031.3 1040.4 1048.4 1073.4 1084.0 1098.3 1124.5 1129.5 
1162.2 1204.8 1210.0 1234.3 1238.1 1261.6 1262.5 1269.0 1272.6 1284.8 1288.8 1293.8 
1296.7 1299.5 1303.5 1309.0 1328.0 1345.5 1359.2 1378.9 1385.6 1404.4 1408.1 1535.9 
1851.2 2651.3 2662.6 2666.7 2668.5 2674.1 2675.7 2675.9 2677.1 2679.5 2714.5 2729.7 
2737.4 2759.7 2778.8 2780.4 2782.8  
 
 
name= MIN86 
energy (in kcal/mol)= -53.078777 
ZPE (in kcal/mol)= 144.435 
G (in kcal/mol)= 117.903 
Geometry 
C -3.45659922 -0.06151587 -0.89764928 
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C -2.00627623 -0.44501451 -0.84176101 
C 1.94959987 0.09147257 -0.72227577 
C 1.92238227 -0.21435709 0.75543547 
C 0.58292410 -0.66668757 1.30467439 
C -0.21111356 -1.71739762 0.48359874 
C -1.47194661 -0.81841653 0.50928517 
C -0.65058536 0.31240135 1.24084097 
C -0.46206287 1.59000345 0.44906507 
C -1.20946489 0.63208577 2.62084456 
H -3.71450176 0.40037804 -1.86252670 
H -4.09735930 -0.94736144 -0.78503175 
H -3.72614615 0.64556609 -0.10371521 
H 1.12720212 -0.28017581 -1.35182823 
H 2.27166600 0.67792732 1.32291252 
H 2.68474493 -0.99975284 0.96481386 
H 0.74007910 -1.01442531 2.34756757 
H -0.33190649 -2.68493252 0.97550513 
H 0.17795551 -1.90899543 -0.52413030 
H -2.27277600 -1.22860484 1.14807610 
H 0.33456120 2.21133776 0.87880136 
H -1.37611765 2.19561997 0.43364431 
H -0.18959293 1.40477039 -0.59950688 
H -0.52761218 1.28628149 3.17899795 
H -1.36521990 -0.26814142 3.22539153 
H -2.17345873 1.14945153 2.55237052 
O 2.48258252 1.33575303 -1.08543924 
O 3.22171762 0.09683941 -1.31157504 
O -1.31968997 -0.46610323 -1.83371587 
Vibrational frequencies (in cm-1) 
 30.7  40.0  50.6  99.7 109.9 153.4 170.6 187.3 213.3 227.0 275.2 290.6 320.0 368.0 
371.2 391.5 398.1 445.7 572.7 590.8 603.2 673.8 785.5 818.6 884.9 900.6 920.9 948.6 
985.6 1000.5 1007.2 1017.7 1028.0 1040.8 1050.0 1074.8 1086.7 1098.1 1127.7 1136.3 
1173.2 1205.7 1220.1 1237.1 1240.2 1262.4 1266.6 1270.7 1273.7 1284.0 1287.6 1292.5 
1297.0 1300.1 1306.9 1312.9 1331.4 1347.8 1355.8 1378.8 1388.6 1406.4 1410.5 1532.7 
1852.3 2650.9 2657.2 2662.2 2669.0 2674.6 2674.9 2677.1 2677.5 2679.6 2711.5 2729.6 
2735.7 2760.7 2779.8 2780.5 2783.0  
 
 
name= MIN87 
energy (in kcal/mol)= -52.628207 
ZPE (in kcal/mol)= 144.078 
G (in kcal/mol)= 118.32 
Geometry 
C -2.93241500 0.01601377 -0.36707354 
C -1.63388067 -0.20164970 -0.57271769 
C 2.55154393 0.91599236 -0.31767021 
C 2.47652070 -0.11491076 0.53425655 
C 1.37175968 -1.07302799 0.73942707 
C 0.57772244 -1.56276742 -0.50702204 
C -0.76390086 -1.15634050 0.15922851 
C 0.02698405 -0.56118859 1.39049419 
C -0.09617514 0.93563492 1.58336939 
C -0.30100750 -1.28123498 2.69096639 
H -3.51574675 0.72699552 -0.93084468 
H -3.50916802 -0.49950623 0.38059132 
H -0.85655656 2.02378304 -2.45732527 
H 3.41377648 1.56989522 -0.45268295 
H 0.06211943 1.50192337 0.65781362 
H 3.34124166 -0.30946204 1.17402532 
H 1.75879758 -1.94563685 1.31180055 
H 0.66990832 -2.63636884 -0.69795415 
H 0.83158744 -1.06079798 -1.44343528 
H -1.36164729 -2.04495793 0.45033623 
H -1.09205983 1.21124902 1.95365522 
H 0.73639441 0.89189168 -1.10474657 
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H 0.64416076 1.30059432 2.30722377 
H -0.22609441 -2.36977853 2.59566386 
H -1.31880411 -1.04961257 3.02773115 
H 0.38544551 -0.97550659 3.49086978 
O -1.60877245 1.57446791 -1.99476885 
O 1.60770548 1.35201041 -1.17360021 
O -0.88978894 0.40570479 -1.56049068 
Vibrational frequencies (in cm-1) 
 28.5  71.5  91.8 132.4 136.0 156.1 170.7 175.2 209.4 223.0 240.9 314.1 322.2 353.1 
382.7 401.3 439.5 474.7 528.9 578.4 613.0 630.4 657.0 663.5 739.3 786.6 834.7 856.7 
924.2 940.8 969.8 994.2 1004.4 1007.7 1016.2 1030.3 1047.4 1052.0 1083.7 1102.7 1126.7 
1138.3 1162.3 1190.7 1210.3 1256.3 1269.1 1277.2 1284.0 1294.2 1298.5 1301.8 1306.7 
1330.4 1350.4 1363.1 1370.8 1383.9 1395.5 1404.6 1408.5 1413.5 1432.3 1856.0 1874.2 
2667.9 2675.0 2675.5 2678.1 2679.5 2696.0 2709.5 2716.8 2725.9 2735.2 2756.1 2762.3 
2780.8 2782.5 2794.5 2863.8  
 
 
name= MIN88 
energy (in kcal/mol)= -52.830208 
ZPE (in kcal/mol)= 144.341 
G (in kcal/mol)= 117.749 
Geometry 
C -3.42952955 -0.66579606 -0.23907357 
C -1.96814875 -0.47207609 -0.52181996 
C 1.38247879 1.18817446 -0.87506383 
C 1.88374972 0.49254043 0.36850803 
C 1.07465134 -0.72950961 0.77051216 
C 0.37185819 -1.51244582 -0.37188923 
C -1.01153010 -1.29555612 0.29036964 
C -0.32016341 -0.51664571 1.47356492 
C -0.77942913 0.91260602 1.67591896 
C -0.41947454 -1.28599020 2.78583163 
H -3.77478151 -1.63744292 -0.61819191 
H -4.03664358 0.10673780 -0.73615927 
H -3.64964163 -0.62767536 0.83390311 
H 0.30775314 1.40477700 -0.95339619 
H 1.91429566 1.21987864 1.20720018 
H 2.94476314 0.19239762 0.20725048 
H 1.72130787 -1.39082034 1.38151213 
H 0.67388259 -2.56036118 -0.44822073 
H 0.46837848 -1.07219547 -1.37184404 
H -1.48355496 -2.23569421 0.62083210 
H -0.77107104 1.49529445 0.74521200 
H -0.13767642 1.43936809 2.39351148 
H -1.80315890 0.95219579 2.06853384 
H 0.21601029 -0.83587054 3.55816467 
H -0.10727977 -2.33110910 2.67657658 
H -1.44587097 -1.29204200 3.17004608 
O 2.02785674 0.85933023 -2.07418211 
O 2.24780562 2.14643012 -1.41960820 
O -1.59816332 0.30450441 -1.36792895 
Vibrational frequencies (in cm-1) 
 23.5  49.0  67.8  90.6  95.5 153.2 166.6 178.6 205.0 219.3 255.2 282.1 324.4 358.9 
375.5 391.2 425.7 440.7 568.7 587.1 598.3 685.4 796.0 825.5 864.2 909.1 927.6 957.9 
988.1 996.0 1005.7 1015.3 1033.5 1040.6 1047.7 1072.7 1085.4 1099.2 1124.5 1128.7 
1157.4 1204.0 1207.3 1235.4 1237.1 1257.1 1262.6 1266.7 1273.2 1285.4 1290.2 1294.0 
1297.9 1300.3 1303.2 1311.4 1329.3 1346.6 1360.5 1378.9 1385.4 1404.3 1408.5 1536.5 
1851.1 2652.0 2663.3 2668.8 2669.3 2674.5 2676.1 2677.0 2677.3 2679.7 2714.4 2730.3 
2737.9 2760.1 2778.8 2780.7 2782.8  
 
 
name= MIN89 
energy (in kcal/mol)= -51.548004 
ZPE (in kcal/mol)= 143.345 
G (in kcal/mol)= 115.917 
848 
 
Geometry 
C -2.13340616 -1.26524365 -0.35789212 
C -0.83899641 -1.30599850 -0.68667270 
C -0.39259733 2.37489821 -0.34030277 
C 0.89901243 2.25166788 0.42530701 
C 1.38338293 0.83005541 0.64185537 
C 1.38365203 -0.09448860 -0.60052802 
C 0.39570651 -1.07814486 0.09540042 
C 0.42665612 -0.17714261 1.38892706 
C -0.86734286 0.39868955 1.91836775 
C 1.15593685 -0.89726996 2.52291322 
H -2.92203806 -1.51276020 -1.05171638 
H -2.51221933 -0.97985607 0.60491322 
H 0.37484299 -3.04618131 -2.60238389 
H -0.64947973 1.58550005 -1.05791140 
H 0.79719227 2.76792612 1.40581864 
H 1.67649612 2.83312416 -0.11973101 
H 2.37767333 0.86884622 1.12946384 
H 2.35530901 -0.53817575 -0.83648612 
H 1.00758365 0.35087200 -1.52583512 
H 0.86182083 -2.06893401 0.29593224 
H -0.67315818 1.19199446 2.65322690 
H -1.46947442 -0.36727564 2.42497848 
H -1.49728598 0.83752735 1.13528508 
H 0.56417412 -1.73879859 2.90205694 
H 1.34386432 -0.22149753 3.36541843 
H 2.12442302 -1.29800650 2.20352463 
O 0.64908913 -2.18644098 -2.19624216 
O -1.12040977 3.32454103 -0.18152857 
O -0.65027446 -1.61124062 -2.02732431 
Vibrational frequencies (in cm-1) 
 11.7  31.6  53.0  84.9 125.1 168.6 172.5 192.4 199.6 225.9 244.1 254.0 284.6 312.1 
351.9 377.4 425.1 433.4 494.1 542.0 570.1 602.4 635.5 688.3 759.9 818.3 846.4 931.7 
939.9 959.0 988.0 1008.6 1017.3 1018.6 1043.3 1049.5 1055.8 1060.5 1099.5 1122.1 1128.9 
1165.8 1190.5 1212.3 1236.8 1241.9 1267.2 1286.2 1287.5 1291.7 1296.4 1300.8 1304.0 
1309.2 1319.3 1340.0 1346.9 1353.9 1371.4 1380.5 1388.8 1407.0 1411.2 1830.9 1859.9 
2644.2 2655.2 2667.5 2671.9 2676.9 2678.6 2680.3 2706.1 2717.2 2722.3 2738.2 2764.9 
2778.4 2782.0 2794.4 2865.4  
 
 
name= MIN90 
energy (in kcal/mol)= -52.679819 
ZPE (in kcal/mol)= 144.537 
G (in kcal/mol)= 118.203 
Geometry 
C -3.58105550 0.34956384 0.30736520 
C -2.08381475 0.42862004 0.22725320 
C 1.75501309 1.11528588 0.30022323 
C 1.97452865 -0.28265448 -0.22573582 
C 0.76586386 -0.88707925 -0.92024841 
C -0.26934249 0.08999683 -1.54214387 
C -1.41004762 -0.53880088 -0.70132289 
C -0.37258254 -1.51847252 -0.03099781 
C -0.21775257 -1.38694879 1.46958442 
C -0.64654562 -2.97177209 -0.39998821 
H -3.92391864 -0.66156957 0.55686818 
H -4.04198385 0.63229947 -0.64892002 
H -3.97696644 1.03422279 1.07339281 
H 0.80505435 1.33941866 0.80867160 
H 2.29892410 -0.93965677 0.60991257 
H 2.83795281 -0.27019645 -0.92976989 
H 1.12495996 -1.62177424 -1.66896864 
H -0.39482492 -0.01779009 -2.62270915 
H -0.09252026 1.15232037 -1.33949269 
H -2.14746993 -1.07843376 -1.31910546 
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H -1.13198295 -1.68848595 1.99513854 
H -0.00008984 -0.35542870 1.78176676 
H 0.59695891 -2.01807274 1.84530917 
H 0.18549614 -3.61895030 -0.09581246 
H -0.78564770 -3.10720637 -1.47827064 
H -1.54905804 -3.34687959 0.09577580 
O 2.89393488 1.75540362 0.80661569 
O 2.30091726 2.15303760 -0.46754074 
O -1.47051658 1.24630091 0.86900276 
Vibrational frequencies (in cm-1) 
 29.1  47.2  67.8  90.3 113.0 158.1 173.5 188.3 212.8 238.9 267.8 283.1 318.7 360.5 
376.9 382.5 427.1 450.9 573.3 595.5 599.7 681.0 796.7 825.5 868.0 913.3 926.8 954.1 
989.0 998.3 1007.2 1018.0 1033.8 1042.3 1049.4 1072.7 1085.9 1099.2 1126.8 1134.0 
1161.7 1206.7 1209.1 1236.3 1237.1 1259.5 1263.1 1268.3 1274.2 1285.5 1289.2 1294.6 
1298.2 1301.7 1303.4 1314.3 1332.5 1350.9 1360.3 1378.9 1385.8 1405.3 1409.5 1535.2 
1851.5 2649.2 2661.5 2663.2 2669.4 2674.8 2675.3 2677.7 2678.5 2680.1 2714.9 2730.0 
2737.1 2760.9 2779.4 2780.6 2783.1  
 
 
name= MIN91 
energy (in kcal/mol)= -51.852458 
ZPE (in kcal/mol)= 144.169 
G (in kcal/mol)= 116.721 
Geometry 
C -1.96890915 -2.36400876 0.25632610 
C -0.46729367 -2.36350584 0.25292862 
C -0.54864465 2.90229177 0.14118368 
C 0.19164692 1.70706234 0.69471491 
C 0.63729921 0.77320303 -0.41861317 
C -0.49662156 -0.09134497 -1.03397972 
C 0.24331895 -1.39159515 -0.64299271 
C 1.39049791 -0.53878241 0.02061664 
C 1.56488528 -0.74230648 1.51182282 
C 2.72308133 -0.70593756 -0.69600293 
H -2.38658539 -2.25671325 -0.75214413 
H -2.35944521 -1.54015696 0.86983666 
H -2.36236996 -3.29780927 0.68666829 
H -0.14670024 3.89447961 0.37886329 
H -0.46363241 1.16864053 1.41351655 
H 1.07168187 2.03370180 1.28531917 
H 1.20369361 1.33538780 -1.18211585 
H -0.63301464 0.04685221 -2.11031748 
H -1.47339970 0.06016777 -0.56462092 
H 0.61058834 -1.95518981 -1.52525278 
H 1.94616634 -1.75550101 1.72301458 
H 0.62357368 -0.65198205 2.06435091 
H 2.27811382 -0.02857050 1.93728975 
H 3.13290916 -1.71179641 -0.53414900 
H 3.46491756 0.01282072 -0.32934843 
H 2.63215668 -0.56134325 -1.77832498 
O -1.94655663 2.81531908 0.09333701 
O -1.13855711 2.78063427 -1.12206783 
O 0.14774725 -3.15787368 0.92283477 
Vibrational frequencies (in cm-1) 
-34.8  21.2  30.4  57.2 122.1 133.3 168.5 185.6 203.1 233.2 253.1 283.8 322.6 362.3 
376.1 408.5 440.4 485.6 513.6 544.4 611.6 669.6 810.2 848.2 860.0 917.0 930.8 942.7 
977.7 992.5 1007.1 1016.8 1023.2 1040.9 1047.8 1066.2 1074.0 1104.5 1121.7 1135.7 
1159.5 1196.1 1206.0 1222.2 1255.8 1261.3 1268.1 1274.5 1278.6 1286.6 1288.0 1292.6 
1294.7 1302.4 1306.0 1312.3 1321.0 1343.7 1345.9 1357.3 1380.3 1402.0 1405.5 1551.7 
1839.3 2655.8 2661.9 2668.0 2674.5 2675.4 2678.1 2682.1 2682.8 2689.5 2713.5 2723.9 
2741.7 2765.0 2779.3 2779.5 2782.0  
 
 
name= MIN92 
energy (in kcal/mol)= -52.139396 
850 
 
ZPE (in kcal/mol)= 144.564 
G (in kcal/mol)= 117.922 
Geometry 
C -3.48357564 -0.10873298 0.57836456 
C -1.98302179 -0.05356007 0.54335807 
C 1.50832750 1.30036891 0.48342924 
C 1.95813003 0.18338752 -0.42789852 
C 0.82556512 -0.51493814 -1.16368589 
C -0.45184093 0.32157909 -1.45018131 
C -1.32326615 -0.68197358 -0.64958758 
C -0.04906119 -1.56884951 -0.38214428 
C 0.30266810 -1.83009015 1.06569293 
C -0.13531602 -2.89426708 -1.13548969 
H -3.87969815 0.39047994 1.47632751 
H -3.85007625 -1.14225468 0.58683838 
H -3.92015914 0.39474097 -0.29455538 
H 0.75727782 1.06983266 1.25332841 
H 2.53773622 -0.55878281 0.16169397 
H 2.68013266 0.59314825 -1.17064899 
H 1.23689140 -0.96127900 -2.09125804 
H -0.71020696 0.38851388 -2.51095102 
H -0.44576777 1.34104806 -1.05208538 
H -2.06216309 -1.20724047 -1.27874609 
H 0.40660866 -0.90559044 1.65086717 
H 1.24700075 -2.38047326 1.15536023 
H -0.47275465 -2.42680592 1.56232277 
H -0.40396845 -2.75656088 -2.18869867 
H -0.88653573 -3.55696235 -0.69081538 
H 0.82355887 -3.42578325 -1.11118003 
O 1.42876578 2.57754581 -0.08849125 
O 2.49760029 2.22604563 0.84214184 
O -1.36801968 0.49847096 1.42232235 
Vibrational frequencies (in cm-1) 
 10.9  61.3  74.1 102.9 113.5 161.4 168.5 189.0 212.5 236.1 267.0 280.3 314.4 355.4 
375.5 384.4 434.1 457.3 573.0 593.5 603.9 685.3 798.1 828.2 862.5 916.3 928.4 961.0 
987.1 995.8 1008.8 1019.0 1035.3 1039.3 1045.5 1072.8 1085.4 1097.2 1123.7 1132.1 
1158.5 1204.0 1209.7 1233.2 1239.0 1254.1 1260.2 1265.6 1274.4 1285.3 1289.6 1295.0 
1299.3 1301.9 1304.0 1316.3 1335.0 1352.8 1361.0 1379.6 1386.2 1406.2 1410.8 1535.7 
1853.7 2650.0 2661.4 2665.8 2670.2 2674.6 2675.7 2677.5 2680.2 2681.0 2714.4 2728.3 
2737.4 2762.5 2779.6 2780.5 2782.9  
 
 
name= MIN93 
energy (in kcal/mol)= -49.928182 
ZPE (in kcal/mol)= 142.387 
G (in kcal/mol)= 112.54 
Geometry 
C -2.31356254 -2.04750751 -1.02951929 
C -0.90387775 -1.63598015 -0.84270768 
C 1.13721066 2.26926630 -0.55597312 
C 1.31609694 0.94416419 -0.49321683 
C 1.28459242 0.09520731 0.73865224 
C 1.27319977 -1.42066857 0.37251302 
C -0.10562299 -1.95748960 0.18748342 
C 0.14064915 0.36772754 1.68672912 
C -1.02737298 0.89833290 1.31574564 
C 0.40355152 -0.02811458 3.10455231 
H -2.64825441 -2.76162290 -0.26551772 
H -2.46659359 -2.51137378 -2.01740217 
H -2.98823746 -1.17628378 -0.98241866 
H 1.21393571 2.89071612 -1.44611780 
H 1.56362569 0.40573007 -1.40895340 
H -1.19292661 0.69746777 -2.28561878 
H 2.25132818 0.29201039 1.28446916 
H 1.79503489 -1.98274058 1.17339432 
851 
 
H 1.88426808 -1.58648614 -0.53839712 
H -0.45520976 -2.63064684 0.96371233 
H -1.84890100 1.07227818 1.98969069 
H -1.25620855 1.18166308 0.30084149 
H 0.68581927 2.61913416 1.32633684 
H 1.16613624 0.61225794 3.56800572 
H 0.76336874 -1.06574299 3.16748875 
H -0.49697631 0.03255563 3.73071533 
O -1.33468156 -0.23134160 -2.59762893 
O 0.83063158 3.09464179 0.46905529 
O -0.31697521 -0.88048219 -1.83366088 
Vibrational frequencies (in cm-1) 
-26.9   5.4  24.1  66.0  79.3  88.9 100.4 129.2 159.0 177.8 219.7 228.6 258.0 296.2 
317.3 363.5 376.8 429.9 447.7 467.5 527.1 542.3 586.0 602.5 671.0 693.7 827.3 869.6 
878.1 926.6 968.6 979.5 989.0 1023.7 1040.9 1043.5 1050.0 1058.2 1066.5 1090.7 1107.6 
1147.6 1190.9 1197.1 1253.1 1266.8 1268.9 1274.6 1278.3 1281.4 1287.8 1301.0 1328.4 
1337.4 1349.9 1366.3 1383.7 1388.5 1400.0 1406.5 1417.8 1428.5 1848.6 1856.4 1863.3 
2657.1 2664.0 2670.5 2672.7 2676.9 2677.3 2724.0 2726.4 2738.1 2750.2 2764.9 2768.5 
2778.7 2779.4 2792.2 2859.6  
 
 
name= MIN94 
energy (in kcal/mol)= -49.520509 
ZPE (in kcal/mol)= 142.053 
G (in kcal/mol)= 112.806 
Geometry 
C -3.80769918 -0.26922517 -0.57441338 
C -2.32109345 -0.32480521 -0.61210152 
C 1.47473888 1.07957996 -0.84230795 
C 1.69881948 0.07962968 0.01221486 
C 0.77679769 -1.07474881 0.27437311 
C -0.09400037 -1.45293288 -0.95721668 
C -1.57417502 -1.42570024 -0.78780577 
C -0.02426595 -0.84766524 1.53573694 
C -0.16755381 0.34591535 2.11689568 
C -0.61287634 -2.08303908 2.13768551 
H -4.25226402 -0.73355003 -1.46549458 
H -4.16923870 0.77253789 -0.53133505 
H -4.20382560 -0.78558551 0.31148513 
H 0.60826202 1.24068808 -1.48572707 
H 2.61122110 0.06123265 0.61307157 
H 4.15346505 2.12285157 -1.03202532 
H 1.43656856 -1.96965773 0.47431750 
H 0.20823100 -2.47478851 -1.27689543 
H 0.18178473 -0.81603867 -1.82453018 
H -2.06014008 -2.39286321 -0.87704548 
H -0.87394739 0.92286095 -0.16712600 
H 0.26514606 1.26207728 1.74834410 
H -0.72555674 0.50120412 3.02562257 
H -1.27728995 -2.59483956 1.42532589 
H -1.20806752 -1.86938837 3.03513293 
H 0.16804209 -2.79830537 2.42892477 
O 3.49049541 2.01452531 -0.30665061 
O 2.30068796 2.13416292 -1.09440084 
O -1.81868810 0.92971224 -0.47221326 
Vibrational frequencies (in cm-1) 
-37.2  31.8  38.6  58.2  60.8  82.1  84.2 102.9 123.5 158.3 198.5 205.5 225.8 257.4 
311.3 338.6 373.4 420.4 454.7 469.8 523.8 528.7 581.2 600.9 659.6 696.5 831.3 878.1 
892.5 927.6 953.7 987.6 994.4 1011.9 1029.8 1042.6 1052.1 1062.4 1071.8 1095.7 1135.2 
1192.7 1199.2 1235.4 1239.6 1269.7 1274.6 1275.4 1278.8 1283.6 1289.5 1295.4 1313.9 
1328.4 1341.3 1351.8 1373.4 1386.5 1391.5 1394.4 1407.9 1447.0 1859.3 1866.7 1870.4 
2644.1 2667.8 2668.7 2673.1 2674.2 2679.1 2700.9 2718.7 2733.4 2747.2 2754.1 2768.5 
2778.7 2778.9 2790.7 2869.9  
 
 
852 
 
name= MIN95 
energy (in kcal/mol)= -52.135038 
ZPE (in kcal/mol)= 144.855 
G (in kcal/mol)= 119.4 
Geometry 
C -2.44580512 -1.24181661 -0.58261100 
C -1.11119235 -1.24629340 -0.61457775 
C 1.61339411 1.98238201 -0.59613095 
C 1.85065700 1.52558730 0.81516248 
C 1.31706623 0.17615597 1.26830502 
C 1.30527260 -0.99696790 0.25760772 
C -0.19594021 -1.27106063 0.55529025 
C -0.23119006 -0.00232179 1.49636689 
C -1.10803792 1.13918570 1.02486342 
C -0.56993797 -0.36258322 2.93744024 
H -3.02424833 -1.26170628 0.32324218 
H -3.04350715 -1.20724082 -1.48218143 
H -0.22308372 0.47793503 -2.31669077 
H 2.14506919 2.90542702 -0.88589077 
H 2.95210973 1.53925483 0.99122453 
H 1.43893773 2.30758708 1.49714280 
H 1.86800950 -0.10747638 2.19111191 
H 1.97297158 -1.82392795 0.50725152 
H 1.51272955 -0.70719848 -0.77931306 
H -0.34488189 -2.20926128 1.12487378 
H -0.95095482 1.36248407 -0.03994926 
H -0.92371799 2.05482224 1.59448368 
H -2.17322483 0.89341287 1.13171982 
H 0.04642200 -1.18591641 3.31497115 
H -1.61807423 -0.67385302 3.02927612 
H -0.42254231 0.49302409 3.60570861 
O -0.85832332 -0.20935118 -2.61900140 
O 0.90495047 1.44806947 -1.41062247 
O -0.41593831 -1.30328842 -1.80917185 
Vibrational frequencies (in cm-1) 
 30.4  54.1  87.8 131.3 155.9 179.5 190.6 209.0 239.7 259.1 277.1 282.4 324.7 357.9 
406.2 441.9 480.8 540.7 552.7 575.3 597.3 652.8 682.9 700.2 755.6 820.9 840.5 918.3 
940.9 991.2 994.2 1002.6 1004.7 1017.7 1026.3 1030.3 1064.0 1074.5 1089.8 1120.4 1136.4 
1165.1 1208.9 1213.9 1239.4 1257.2 1265.7 1283.0 1289.7 1295.4 1298.7 1302.6 1306.5 
1315.3 1326.0 1348.3 1350.8 1360.2 1376.9 1391.0 1404.1 1412.3 1416.5 1849.0 1873.8 
2638.7 2645.2 2666.3 2676.5 2678.8 2679.0 2682.7 2707.9 2718.8 2726.9 2727.6 2762.3 
2781.1 2783.0 2790.4 2873.7  
 
 
name= MIN96 
energy (in kcal/mol)= -51.281045 
ZPE (in kcal/mol)= 144.207 
G (in kcal/mol)= 116.982 
Geometry 
C -2.46331482 -1.87804004 0.58308162 
C -0.96889158 -2.01994511 0.52072208 
C -0.10811450 2.10339226 0.54833257 
C 0.85112690 1.80096564 -0.57351440 
C 0.63492762 0.45526214 -1.24243750 
C -0.80250810 -0.13256912 -1.26364256 
C -0.28217439 -1.47639437 -0.69628462 
C 1.15121857 -0.84991688 -0.52223956 
C 1.61797857 -0.68663865 0.90892082 
C 2.21041940 -1.58027642 -1.33647304 
H -2.74515639 -0.92539591 1.05319606 
H -2.90765739 -2.67600524 1.19816449 
H -2.93235534 -1.91491955 -0.40651253 
H -0.29185586 1.32012797 1.29362494 
H 1.89362145 1.86321545 -0.18978666 
H 0.77925919 2.60889392 -1.33791506 
853 
 
H 1.05202631 0.51170234 -2.26984814 
H -1.24627615 -0.20034908 -2.26064128 
H -1.52200799 0.38665447 -0.62500871 
H -0.27688426 -2.28258736 -1.46008128 
H 1.84121694 -1.66812683 1.35996706 
H 0.86004779 -0.23121157 1.55464614 
H 2.52859702 -0.08147418 0.97245763 
H 2.41700435 -2.57208994 -0.91312882 
H 3.15637440 -1.02593435 -1.34374665 
H 1.90908320 -1.72799547 -2.37901036 
O -0.08802916 3.41675629 1.03568249 
O -1.20472875 2.91813774 0.23724769 
O -0.36766057 -2.59529494 1.39386757 
Vibrational frequencies (in cm-1) 
 24.2  29.0  41.6  70.1  95.1 155.2 177.3 192.3 202.4 243.4 261.8 274.5 323.5 346.0 
362.0 399.2 423.8 481.7 508.9 588.5 608.9 666.5 790.9 809.0 862.3 919.6 931.0 957.0 
981.9 989.9 1007.3 1013.8 1016.7 1043.2 1048.7 1076.3 1082.5 1085.3 1129.4 1137.1 
1160.9 1204.3 1210.4 1239.2 1250.5 1260.1 1262.2 1265.9 1273.7 1284.8 1290.6 1293.8 
1296.5 1298.0 1303.4 1307.6 1328.1 1347.1 1357.6 1380.0 1386.5 1404.5 1409.0 1540.0 
1846.7 2650.6 2659.9 2666.5 2674.3 2676.0 2677.0 2678.3 2681.4 2683.3 2709.2 2716.7 
2736.2 2764.7 2778.5 2780.3 2782.0  
 
 
name= MIN97 
energy (in kcal/mol)= -51.337983 
ZPE (in kcal/mol)= 144.279 
G (in kcal/mol)= 117.573 
Geometry 
C -1.90580327 -1.88659096 0.57608195 
C -0.40620007 -1.93528645 0.54982468 
C -0.75490785 1.79452723 0.53181333 
C 0.29471202 1.96936582 -0.53633814 
C 0.71249566 0.68168749 -1.22839653 
C -0.41485823 -0.34559073 -1.51851172 
C 0.30507815 -1.41865065 -0.66808137 
C 1.49319924 -0.41630874 -0.40955012 
C 1.81539405 -0.11548784 1.03795171 
C 2.76342157 -0.85378031 -1.13317390 
H -2.34907721 -2.17780672 -0.38368381 
H -2.26476049 -0.87413069 0.81561556 
H -2.30986278 -2.55753685 1.35000520 
H -0.49743716 1.17755172 1.40336263 
H 1.18867046 2.46044922 -0.09396964 
H -0.08438134 2.68392172 -1.30323494 
H 1.26924212 0.95139569 -2.14855331 
H -0.51049415 -0.60888617 -2.57684217 
H -1.40967526 -0.05402009 -1.17582071 
H 0.62760299 -2.29629797 -1.26417781 
H 2.28082170 -0.99110942 1.52095503 
H 0.93061870 0.11112982 1.64202554 
H 2.51339322 0.72401011 1.12914149 
H 2.58283302 -1.08280819 -2.18877126 
H 3.18768215 -1.75528706 -0.67219629 
H 3.53246898 -0.07365814 -1.09189713 
O -2.09210929 1.72844368 0.11895262 
O -1.56241740 2.90892377 0.79570501 
O 0.20964180 -2.41684628 1.46993640 
Vibrational frequencies (in cm-1) 
 22.4  36.2  46.4  86.9 143.4 163.1 183.0 189.5 203.5 217.8 259.0 296.7 325.0 351.6 
369.3 412.2 433.0 484.9 490.5 585.2 606.0 682.0 796.5 813.8 854.9 916.1 922.6 965.2 
978.1 987.6 1008.7 1017.1 1024.0 1037.4 1041.9 1074.2 1085.6 1086.1 1119.9 1129.9 
1155.7 1202.8 1210.7 1236.8 1248.2 1261.0 1264.6 1267.9 1276.3 1283.3 1291.5 1296.7 
1297.0 1298.1 1301.1 1308.4 1322.7 1343.8 1359.3 1378.9 1386.8 1404.2 1408.9 1541.8 
1839.8 2645.5 2656.1 2661.5 2668.2 2673.9 2675.4 2677.9 2681.4 2682.4 2711.5 2717.7 
2736.4 2766.8 2776.7 2777.8 2781.6  
854 
 
 
 
name= MIN98 
energy (in kcal/mol)= -48.442791 
ZPE (in kcal/mol)= 141.947 
G (in kcal/mol)= 112.694 
Geometry 
C -2.90956138 -1.62812544 -1.63966424 
C -1.61362881 -1.42497938 -0.92469327 
C 1.75650092 2.09431285 -0.94947364 
C 0.85504686 0.89228998 -0.87623300 
C 0.91020440 0.25423380 0.48553828 
C -0.22381891 -0.62064381 1.00404505 
C -1.47652721 -0.83717090 0.26762044 
C 0.04457352 0.74582791 1.63942839 
C -0.93262558 1.87373356 1.42498823 
C 0.66981388 0.78030581 3.01262875 
H -3.30412020 -2.63983473 -1.45824568 
H -2.80592792 -1.50868053 -2.72873640 
H -3.67243049 -0.91020599 -1.30677303 
H 1.52956137 2.83499655 -1.72801289 
H 1.17508866 0.14725461 -1.64423283 
H -0.18352769 1.15389493 -1.15975583 
H 1.93523062 -0.05909114 0.73685502 
H 0.07179515 -1.51390363 1.57486256 
H 0.75204484 -3.00752916 -1.17054895 
H -2.36348030 -0.49161529 0.80471268 
H -0.41781712 2.84350893 1.44666903 
H -1.70105027 1.88577515 2.20803115 
H -1.45411143 1.79953400 0.46311416 
H -0.09389282 0.73614108 3.79849695 
H 1.24425624 1.70692316 3.15348609 
H 1.36197196 -0.05331244 3.17938068 
O 0.59515061 -2.03931293 -1.03989260 
O 2.69820473 2.25609758 -0.21421640 
O -0.63736109 -1.92209493 -1.75106875 
Vibrational frequencies (in cm-1) 
 26.7  32.8  52.6  56.9  66.2  96.6 108.6 110.2 121.7 130.6 142.0 176.6 210.3 260.4 
280.9 323.5 337.1 391.6 464.4 481.9 493.7 570.6 617.5 664.5 755.9 784.5 838.9 908.8 
948.0 968.0 998.3 1005.4 1010.9 1022.6 1031.7 1051.8 1060.1 1063.6 1086.3 1106.7 1156.1 
1170.2 1218.6 1245.6 1262.9 1270.3 1272.3 1276.4 1277.1 1287.1 1294.3 1297.5 1298.7 
1305.5 1345.0 1349.2 1357.0 1371.0 1378.9 1400.7 1406.2 1410.1 1514.5 1842.0 1901.0 
2644.9 2652.6 2666.6 2670.6 2673.4 2675.3 2678.0 2680.8 2730.7 2740.0 2747.5 2753.0 
2777.1 2779.8 2781.7 2873.4  
 
 
name= MIN99 
energy (in kcal/mol)= -50.448698 
ZPE (in kcal/mol)= 143.987 
G (in kcal/mol)= 117.567 
Geometry 
C -3.06006516 -1.33805312 -0.21853612 
C -1.55637930 -1.35363329 -0.20979354 
C 3.18268558 0.75014025 -0.21142523 
C 1.73798897 1.10870499 -0.44037653 
C 0.88705428 0.75565231 0.76283436 
C 0.65517426 -0.76537480 0.97207470 
C -0.87928253 -0.57068291 0.87926607 
C -0.66824691 0.96905093 0.62203778 
C -1.14817717 1.48962509 -0.71805179 
C -1.23914839 1.81996526 1.74872225 
H -3.45874020 -1.72222777 -1.17061193 
H -3.46048404 -0.32665551 -0.07532810 
H -3.46558853 -1.97524614 0.57986304 
H 3.39755535 -0.09101788 0.45913987 
855 
 
H 1.38313009 0.57922083 -1.35345795 
H 1.64262551 2.18737073 -0.68627439 
H 1.28098450 1.25506887 1.66680134 
H 1.00325030 -1.15504940 1.93108771 
H 1.06964000 -1.40268916 0.18111172 
H -1.38949816 -0.76470592 1.84152552 
H -2.24230009 1.46966923 -0.78961209 
H -0.75993923 0.90504022 -1.56186428 
H -0.83268635 2.52925614 -0.87539766 
H -2.33520626 1.81080983 1.74094237 
H -0.92084495 2.86579195 1.65488223 
H -0.91700260 1.47028953 2.73616575 
O -0.96350945 -2.57463394 -0.56872406 
O 4.07460445 1.35403319 -0.75323582 
O -0.92733292 -1.41716713 -1.46017651 
Vibrational frequencies (in cm-1) 
 31.6  51.8  65.3  95.4 108.2 156.2 170.1 185.5 202.7 241.5 255.9 284.8 315.8 325.7 
345.8 388.6 414.8 434.8 530.5 534.3 564.9 670.2 777.0 805.8 865.4 882.0 918.2 933.7 
942.7 985.5 995.4 1007.6 1017.7 1055.8 1071.3 1091.6 1096.4 1113.0 1126.8 1138.0 1172.8 
1181.5 1204.1 1228.5 1252.2 1266.5 1270.0 1272.5 1275.5 1287.6 1290.6 1297.1 1300.3 
1303.2 1311.0 1312.8 1325.5 1339.4 1350.4 1361.9 1387.6 1403.7 1406.0 1570.4 1837.7 
2647.7 2654.7 2667.9 2669.0 2673.3 2674.3 2676.9 2679.3 2681.7 2719.1 2724.8 2740.6 
2761.7 2779.5 2780.0 2782.9  
 
 
name= MIN100 
energy (in kcal/mol)= -50.253876 
ZPE (in kcal/mol)= 143.819 
G (in kcal/mol)= 117.032 
Geometry 
C -2.73726458 -1.55207992 -0.38699067 
C -1.23388845 -1.55107899 -0.36535104 
C 1.99567316 2.33214047 -0.35333169 
C 1.88333306 0.83349367 -0.32785727 
C 1.17440049 0.32889738 0.91401734 
C 0.96890069 -1.21062311 0.90811048 
C -0.57075693 -1.03268841 0.88071396 
C -0.38855445 0.52880987 0.97852478 
C -1.00969134 1.35595768 -0.12725710 
C -0.83718756 1.05583656 2.33718564 
H -3.12147586 -1.74929461 -1.40051491 
H -3.15191907 -0.59105385 -0.05754317 
H -3.14187701 -2.33464361 0.26925459 
H 1.95281805 2.86399587 0.60485008 
H 2.90253963 0.39237992 -0.39360322 
H 1.37600614 0.46972098 -1.25109212 
H 1.67749552 0.69332658 1.82576958 
H 1.34502922 -1.72072337 1.79801024 
H 1.37986078 -1.72612211 0.03173128 
H -1.07091283 -1.45706450 1.76985000 
H -0.74651566 0.99260955 -1.12934266 
H -0.68008639 2.40230547 -0.07547968 
H -2.10438190 1.36146666 -0.06248146 
H -0.39308598 0.49243450 3.16577790 
H -1.92617208 0.99353363 2.44860036 
H -0.55625238 2.10727459 2.46945982 
O -0.59492741 -1.31461051 -1.59006131 
O 2.14028600 2.93770078 -1.38660325 
O -0.62268299 -2.64824700 -0.99294452 
Vibrational frequencies (in cm-1) 
 28.3  40.9  56.1  82.0  89.7 147.1 171.1 185.2 213.8 240.3 252.9 303.8 306.4 318.1 
367.0 391.4 410.8 435.1 515.3 540.7 562.7 685.7 753.8 780.0 846.4 876.5 917.6 921.6 
967.0 990.3 1005.4 1015.3 1035.6 1042.8 1056.1 1089.9 1106.0 1111.9 1129.4 1130.9 
1164.2 1179.9 1204.2 1228.0 1244.5 1265.3 1266.0 1272.1 1275.9 1287.7 1289.0 1296.6 
1301.0 1304.9 1305.5 1314.5 1321.4 1341.6 1353.2 1358.7 1387.2 1403.4 1406.0 1568.7 
856 
 
1835.8 2642.4 2655.5 2666.7 2668.3 2672.7 2673.7 2677.5 2678.7 2681.7 2720.9 2726.1 
2738.5 2762.0 2779.1 2779.7 2782.7  
 
 
name= MIN101 
energy (in kcal/mol)= -49.926858 
ZPE (in kcal/mol)= 143.744 
G (in kcal/mol)= 116.417 
Geometry 
C -2.86357692 -1.63689072 -0.23424331 
C -1.36828143 -1.51618009 -0.34057653 
C 2.96958057 1.56743916 -0.32039885 
C 1.48323604 1.35752261 -0.42368598 
C 0.91125570 0.66074330 0.79462451 
C 0.89761293 -0.89006100 0.70812229 
C -0.64769243 -0.91159170 0.83199217 
C -0.65923442 0.65939533 0.93526890 
C -1.42521318 1.39565349 -0.14508216 
C -1.10563798 1.13367600 2.31281470 
H -3.31947377 -1.82616601 -1.21888905 
H -3.32185403 -0.72689351 0.17291371 
H -3.14729484 -2.47444686 0.41775294 
H 3.48181049 1.20371906 0.57840298 
H 1.25770931 0.78635040 -1.35349070 
H 0.99074795 2.34087290 -0.58790106 
H 1.39480053 1.03181173 1.71617690 
H 1.42045607 -1.39734927 1.52208893 
H 1.27658395 -1.30044642 -0.23600502 
H -0.99538656 -1.39524228 1.76364920 
H -1.15758479 1.05597435 -1.15402836 
H -1.23144341 2.47551918 -0.10350228 
H -2.50815712 1.26297509 -0.03450539 
H -0.92513023 2.20827119 2.43939076 
H -0.57212630 0.61808736 3.11982653 
H -2.17656476 0.96169744 2.46882992 
O -0.85523917 -1.26782521 -1.62084808 
O 3.58369785 2.12663466 -1.19520066 
O -0.72309102 -2.57999035 -0.99088565 
Vibrational frequencies (in cm-1) 
 20.4  35.7  55.0  69.9  74.4 145.4 169.0 188.6 201.4 235.3 257.1 286.7 313.9 327.2 
348.9 385.6 409.5 428.5 525.9 544.0 571.8 673.3 760.6 780.3 864.7 883.6 917.2 932.5 
946.2 982.4 993.5 1007.1 1015.5 1054.5 1070.3 1088.5 1101.8 1118.2 1118.7 1132.9 1168.7 
1193.0 1203.6 1227.7 1251.4 1255.6 1266.9 1272.6 1274.9 1289.4 1290.8 1298.1 1301.4 
1303.1 1309.8 1314.8 1329.5 1345.2 1352.7 1365.0 1387.5 1404.7 1406.2 1568.3 1834.8 
2643.9 2652.5 2668.0 2670.6 2672.4 2672.9 2676.6 2679.2 2680.7 2716.4 2724.5 2738.6 
2761.4 2778.8 2779.8 2782.7  
 
 
name= MIN102 
energy (in kcal/mol)= -50.653442 
ZPE (in kcal/mol)= 144.565 
G (in kcal/mol)= 118.223 
Geometry 
C -1.71473781 -2.15076069 -0.08818373 
C -0.21518117 -2.14106994 -0.05864753 
C -1.35687332 2.04166256 0.02244111 
C 0.12205326 2.16758238 -0.23627272 
C 0.71903920 1.00709323 -1.02025900 
C -0.23441305 -0.04795162 -1.64930035 
C 0.53378382 -1.19586497 -0.95486645 
C 1.43790238 -0.14259372 -0.20994531 
C 1.25939728 -0.11733640 1.29377193 
C 2.91051975 -0.27812354 -0.56740986 
H -2.12304606 -1.27334414 0.43515366 
H -2.11254899 -3.03985338 0.42660298 
857 
 
H -2.11090732 -2.15220128 -1.10991719 
H -2.02694157 2.15261462 -0.83948643 
H 0.66564696 2.28516268 0.72900654 
H 0.30642942 3.12083594 -0.77754810 
H 1.40609007 1.41882006 -1.78709051 
H -0.20026546 -0.08214263 -2.74229465 
H -1.28381898 0.03599098 -1.36101731 
H 1.12144202 -1.80466923 -1.67260386 
H 1.58327617 -1.06957853 1.74358838 
H 0.21208964 0.03086966 1.58892577 
H 1.84979066 0.67777634 1.76235578 
H 3.07582400 -0.31760663 -1.64917010 
H 3.33185869 -1.19909373 -0.14048220 
H 3.49483490 0.56171408 -0.17411237 
O -1.77513508 1.13265903 1.00146649 
O -1.83358964 2.57399878 1.22781183 
O 0.39065516 -2.90759617 0.65160273 
Vibrational frequencies (in cm-1) 
 23.2  55.0  58.5  73.0 144.2 161.0 175.4 190.2 208.9 257.9 285.1 290.4 324.9 361.3 
369.2 420.3 436.4 478.6 501.6 583.5 599.5 664.2 786.0 811.1 860.4 914.3 925.8 970.7 
988.7 996.8 1007.8 1011.8 1018.4 1041.2 1046.9 1069.8 1092.1 1096.5 1130.9 1137.5 
1163.9 1197.8 1211.4 1232.0 1263.3 1265.3 1271.2 1272.3 1278.7 1286.2 1292.1 1297.5 
1302.8 1302.9 1305.3 1311.9 1324.6 1346.1 1358.1 1379.4 1385.1 1404.2 1406.7 1546.7 
1836.0 2646.6 2660.7 2664.8 2673.4 2674.9 2675.7 2680.0 2682.5 2687.8 2711.4 2718.6 
2735.0 2764.6 2777.8 2778.8 2781.6  
 
 
name= MIN103 
energy (in kcal/mol)= -50.479758 
ZPE (in kcal/mol)= 144.568 
G (in kcal/mol)= 117.773 
Geometry 
C -1.11566026 -2.25492499 -0.41265047 
C 0.38190273 -2.20790088 -0.35950117 
C -1.64888112 1.86212193 -0.34776071 
C -0.24667845 2.10443914 0.14574280 
C 0.79825342 1.20286560 -0.49474195 
C 0.35177755 0.14222827 -1.54208776 
C 1.11501257 -0.96479384 -0.78097680 
C 1.42969145 0.04985506 0.38225761 
C 0.72496045 -0.26598690 1.68712318 
C 2.92048265 0.23481029 0.61595487 
H -1.49830765 -3.16534140 0.07622002 
H -1.47875265 -2.26879555 -1.44859227 
H -1.57479956 -1.39544170 0.09372669 
H -1.83058399 1.95663052 -1.42539251 
H -0.21632535 2.00335261 1.25430119 
H 0.01162894 3.17075841 -0.03588702 
H 1.60333900 1.84058728 -0.91416974 
H 0.72294341 0.33006597 -2.55388676 
H -0.72495832 -0.02387209 -1.61619858 
H 2.04078709 -1.27262331 -1.31125827 
H 0.95451900 0.47416817 2.46305204 
H 1.03993839 -1.24564864 2.07672823 
H -0.36698716 -0.29542899 1.57674155 
H 3.36406170 -0.67066763 1.05314704 
H 3.11702745 1.06311630 1.30652652 
H 3.46493007 0.44323606 -0.31162280 
O -2.68350389 2.30790063 0.48531168 
O -2.40228522 0.88484240 0.31451301 
O 1.01330985 -3.16885963 0.01225003 
Vibrational frequencies (in cm-1) 
-13.5  48.0  60.3  62.7 149.9 162.5 173.0 192.1 215.0 249.0 287.2 294.0 321.8 351.2 
371.3 423.2 454.4 460.1 515.5 571.7 599.8 661.9 792.0 813.7 861.3 909.3 930.1 962.9 
987.0 995.1 1007.2 1018.4 1021.0 1039.9 1044.3 1075.5 1093.8 1098.8 1132.2 1144.8 
858 
 
1166.0 1203.6 1213.2 1230.2 1262.2 1267.8 1269.7 1271.9 1281.1 1285.3 1293.5 1299.3 
1299.8 1303.3 1312.4 1317.6 1329.6 1351.4 1356.0 1378.8 1384.5 1403.1 1407.4 1542.9 
1835.1 2645.4 2663.8 2667.8 2670.8 2671.7 2673.7 2679.1 2681.8 2687.6 2711.1 2718.7 
2736.2 2764.0 2776.6 2779.1 2781.6  
 
 
name= MIN104 
energy (in kcal/mol)= -49.621694 
ZPE (in kcal/mol)= 144.131 
G (in kcal/mol)= 118.232 
Geometry 
C -2.67285944 -1.18597073 -0.79897945 
C -1.17030849 -1.18458744 -0.74515166 
C 1.86474967 1.33017590 -0.78793600 
C 1.99990201 1.19892329 0.70785566 
C 1.11816681 0.15222159 1.35904114 
C 1.00031991 -1.22559541 0.65477972 
C -0.54435941 -1.10196914 0.61753870 
C -0.44720732 0.32502206 1.27706599 
C -0.95094009 1.48550926 0.44471985 
C -1.09548428 0.35729467 2.65584604 
H -3.03704503 -1.02102053 -1.82538455 
H -3.10502102 -0.40120369 -0.16482578 
H -3.08092075 -2.14936984 -0.46422614 
H 1.54670824 0.45158926 -1.36427110 
H 1.81363941 2.18932560 1.18059370 
H 3.06852869 0.97826763 0.93068725 
H 1.43884191 0.03741696 2.41512210 
H 1.37054771 -2.06788253 1.24518440 
H 1.47073608 -1.29286205 -0.33216406 
H -1.03889666 -1.83293450 1.28627128 
H -0.58742331 1.46223572 -0.59020624 
H -0.63143466 2.44608189 0.87130414 
H -2.04652562 1.50410241 0.39557238 
H -2.18661678 0.27801158 2.58623318 
H -0.86922708 1.29524965 3.17769732 
H -0.75080789 -0.46208928 3.29661188 
O -0.51408509 -0.55817217 -1.81338167 
O 2.12320140 2.37236952 -1.33878606 
O -0.52752881 -2.01319140 -1.67871601 
Vibrational frequencies (in cm-1) 
 39.7  50.5  71.2 100.2 136.8 168.1 179.5 195.5 228.8 240.1 270.1 289.9 318.3 320.0 
355.3 393.4 414.5 435.2 518.0 550.6 606.0 674.9 755.8 777.8 848.1 873.1 917.5 935.7 
937.8 994.5 1007.8 1017.3 1018.3 1050.9 1059.8 1074.0 1090.7 1107.8 1124.4 1136.3 
1168.2 1195.4 1205.9 1241.1 1251.7 1265.6 1269.2 1273.8 1275.1 1286.6 1288.5 1291.8 
1298.3 1300.2 1304.9 1312.3 1334.4 1342.6 1354.4 1384.2 1389.2 1406.9 1409.9 1569.5 
1830.5 2639.0 2654.3 2667.5 2668.5 2672.7 2673.6 2676.9 2677.9 2678.9 2712.5 2721.8 
2737.7 2761.5 2779.6 2780.6 2783.1  
 
 
name= MIN105 
energy (in kcal/mol)= -48.355534 
ZPE (in kcal/mol)= 143.28 
G (in kcal/mol)= 115.655 
Geometry 
C -3.17821000 -0.59849453 -0.36120175 
C -1.86731367 -0.71734083 -0.56708424 
C 2.85592162 0.53164087 -0.46303521 
C 2.55374363 -0.23978197 0.58941462 
C 1.20355727 -0.74647875 0.99330022 
C 0.53179906 -1.49173402 -0.18887299 
C -0.96441513 -1.76482470 0.00824647 
C 0.33627949 0.32219524 1.62316517 
C 0.32568436 1.69600708 1.04756108 
C -0.39826061 0.03117958 2.70311074 
859 
 
H -3.78457098 0.17557931 -0.80016375 
H -3.74131028 -1.25524521 0.27707561 
H -2.10769061 0.97376629 -2.72600033 
H 3.85157075 0.86701115 -0.75107414 
H 1.34229340 2.09364661 0.90978137 
H 3.35748314 -0.56064477 1.25115325 
H 1.37135631 -1.53069643 1.78947791 
H 1.06197172 -2.46040627 -0.31292994 
H 0.72153146 -0.97255382 -1.14597446 
H -1.22632972 -2.74570777 -0.44669338 
H -0.18577983 1.72185363 0.07166873 
H 1.04439172 0.83825476 -1.18714335 
H -0.20644803 2.41333306 1.68881249 
H -1.18738978 -1.87613829 1.09439563 
H -1.03515671 0.74572384 3.19765016 
H -0.42427943 -0.93358692 3.17799864 
O -1.87418083 1.22613137 -1.79738493 
O 2.00104065 1.04025303 -1.37440696 
O -1.12599796 0.07992699 -1.40536583 
Vibrational frequencies (in cm-1) 
 14.4  33.2  46.5  85.8 112.2 130.3 162.4 171.2 190.2 212.2 228.8 251.8 296.4 325.7 
332.5 410.9 434.7 466.6 500.0 513.2 553.4 560.0 573.1 604.8 622.4 750.0 793.8 829.9 
916.9 933.3 967.8 992.4 995.1 1010.7 1034.9 1044.1 1052.6 1058.9 1069.4 1089.1 1094.0 
1146.4 1162.5 1183.6 1218.4 1260.6 1277.2 1279.3 1292.6 1294.4 1307.4 1311.5 1331.6 
1339.0 1364.7 1367.1 1382.6 1392.1 1396.3 1401.0 1406.0 1418.9 1840.1 1849.2 1876.4 
2638.9 2645.9 2659.2 2667.2 2678.6 2713.4 2725.3 2727.0 2730.4 2733.3 2747.3 2760.1 
2775.1 2793.9 2799.8 2865.5  
 
 
name= MIN106 
energy (in kcal/mol)= -47.628027 
ZPE (in kcal/mol)= 144.049 
G (in kcal/mol)= 117.948 
Geometry 
C -1.44671432 -1.92811361 -0.04245907 
C 0.05483126 -1.87263888 -0.06340218 
C -1.90350396 1.93003256 -0.03627059 
C -0.59087912 2.47482024 -0.52514945 
C 0.45616029 1.45159818 -0.91372776 
C 0.01306386 0.18539028 -1.69794316 
C 0.77883173 -0.71968688 -0.70088133 
C 1.08318706 0.53401944 0.20484831 
C 0.38800351 0.54950039 1.55074389 
C 2.57495274 0.77277417 0.38895987 
H -1.85794120 -2.03348976 -1.05514156 
H -1.88742193 -1.03732290 0.42160931 
H -1.79757777 -2.79868030 0.53737172 
H -2.19001122 0.91402314 -0.33389547 
H -0.16800853 3.15885557 0.24725811 
H -0.80443627 3.14071874 -1.39302426 
H 1.26482255 1.98403375 -1.46029046 
H 0.38841647 0.13855336 -2.72449852 
H -1.06458366 0.02035189 -1.74312999 
H 1.71828760 -1.11099626 -1.15246797 
H 0.81564313 -0.20728210 2.22479475 
H -0.68452379 0.34338187 1.48320413 
H 0.50121808 1.52225284 2.04736118 
H 3.02530884 -0.00894495 1.01578604 
H 2.76678809 1.73523464 0.87863749 
H 3.11908411 0.77473280 -0.56175710 
O 0.68249720 -3.12170344 -0.23058115 
O -2.64163016 2.59746878 0.64619656 
O 0.69607408 -2.42913085 1.05440350 
Vibrational frequencies (in cm-1) 
860 
 
 35.6  47.1  54.5 119.7 144.8 158.1 182.8 197.5 219.6 243.5 267.1 291.9 322.1 329.9 
346.0 388.6 419.5 448.3 480.9 541.1 613.1 663.2 746.4 780.9 838.8 873.1 912.5 926.5 
940.8 991.8 1005.2 1011.6 1019.1 1047.7 1057.0 1073.5 1083.0 1094.9 1134.5 1140.4 
1169.4 1197.3 1212.6 1242.4 1259.1 1265.0 1274.1 1276.1 1282.3 1286.0 1287.9 1297.4 
1300.2 1302.9 1308.2 1327.2 1336.9 1356.8 1359.3 1385.7 1389.7 1406.2 1412.0 1548.0 
1833.4 2640.1 2649.9 2662.8 2667.8 2672.4 2673.6 2674.1 2678.1 2680.6 2703.9 2713.0 
2735.4 2765.0 2776.5 2779.7 2781.8  
 
 
name= MIN107 
energy (in kcal/mol)= -48.848722 
ZPE (in kcal/mol)= 145.307 
G (in kcal/mol)= 120.712 
Geometry 
C -2.67131284 -0.15242560 0.46663888 
C -1.37144548 -0.07747042 0.13569967 
C -0.70414543 1.26620254 -0.04493382 
C 0.78421703 1.48123550 0.27537923 
C 1.70016675 0.30267949 0.00012086 
C 1.23202338 -0.52671060 -1.22995111 
C 0.55021089 -1.50852591 -0.24943881 
C 1.42288904 -0.94340968 0.92605455 
C 0.74558101 -0.72844766 2.25917733 
C 2.68213175 -1.78186570 1.11994509 
H -3.29502017 0.70095598 0.65365789 
H -3.19294992 -1.09044912 0.56876322 
H -2.54476749 1.18432318 -1.96360074 
H -1.29233876 2.02442346 0.54137451 
H 0.88637306 1.79008182 1.33601073 
H 1.13226333 2.35751710 -0.32019397 
H 2.75420416 0.61031903 -0.02459638 
H 2.04646071 -0.96614979 -1.81143338 
H 0.56618208 -0.02885986 -1.93780345 
H 0.59713272 -2.58558053 -0.45484138 
H 1.39616849 -0.18241240 2.95303890 
H 0.49024753 -1.68931785 2.72739245 
H -0.19419438 -0.16931309 2.18576184 
H 2.44622044 -2.75344044 1.57098699 
H 3.39295098 -1.27650360 1.78468291 
H 3.20231082 -1.97752284 0.17556637 
O -2.13094366 2.03737344 -1.67595152 
O -0.79788145 1.61696956 -1.43090782 
O -0.82762433 -1.29980578 -0.11700056 
Vibrational frequencies (in cm-1) 
 44.4  78.5  88.2 142.2 187.2 199.4 205.6 223.1 264.6 292.0 319.0 340.8 370.6 378.5 
412.3 433.6 456.0 497.3 578.7 599.8 663.4 721.0 725.4 808.0 822.5 878.9 911.6 924.8 
940.8 991.2 1008.3 1014.3 1015.1 1018.4 1026.2 1047.2 1073.7 1087.3 1102.4 1117.6 
1168.2 1188.4 1201.3 1225.4 1231.1 1239.7 1262.3 1266.3 1280.2 1286.7 1290.5 1295.3 
1299.5 1302.6 1315.7 1330.2 1342.0 1346.5 1370.0 1374.4 1394.5 1403.4 1412.5 1418.8 
1799.5 2648.8 2657.5 2669.8 2675.9 2676.8 2680.4 2686.1 2713.7 2729.9 2730.3 2737.0 
2767.8 2781.3 2783.8 2795.8 2854.1  
 
 
name= MIN108 
energy (in kcal/mol)= -47.552262 
ZPE (in kcal/mol)= 144.434 
G (in kcal/mol)= 118.795 
Geometry 
C -2.05774209 -1.30083936 0.50323397 
C -0.58460003 -1.56742776 0.39860187 
C -0.83786913 2.46858463 0.35321277 
C 0.13192661 2.52661656 -0.79857592 
C 0.60350826 1.16958142 -1.29912764 
C -0.48795772 0.11278221 -1.60867171 
C 0.21976472 -0.92440283 -0.70046814 
861 
 
C 1.28611442 0.16454805 -0.29490642 
C 1.30027917 0.57685604 1.16289860 
C 2.69292947 -0.21769006 -0.73883226 
H -2.51015589 -1.87541712 1.32609249 
H -2.58544024 -1.57731574 -0.41934184 
H -2.26915465 -0.23722980 0.69975304 
H -0.50481255 2.88588713 1.31318012 
H 1.01501372 3.14032653 -0.52833012 
H -0.36309634 3.05951546 -1.64295156 
H 1.25885443 1.34223722 -2.17813886 
H -0.55225917 -0.17917058 -2.65977681 
H -1.49622730 0.40602301 -1.29197479 
H 0.69216785 -1.73526272 -1.29650799 
H 0.29385762 0.67170393 1.58639059 
H 1.82644164 1.52760836 1.30356049 
H 1.82116878 -0.17339294 1.77883878 
H 3.06880853 -1.07345920 -0.16213554 
H 3.39491231 0.61094123 -0.59197264 
H 2.73343560 -0.49999980 -1.79670566 
O -0.20343837 -2.88885518 0.70592929 
O -1.95247999 2.02053392 0.24358151 
O 0.07948053 -1.78353082 1.61542490 
Vibrational frequencies (in cm-1) 
 28.5  49.5  91.0 126.6 161.8 168.9 190.0 206.5 224.4 253.1 307.1 308.8 317.1 340.7 
356.7 403.1 419.0 463.5 482.1 542.5 591.1 669.4 773.6 794.3 871.7 905.0 910.9 923.6 
941.3 988.8 999.5 1007.4 1018.8 1049.9 1060.0 1067.5 1082.3 1094.7 1117.5 1139.5 1164.8 
1195.0 1208.9 1230.3 1258.1 1270.4 1273.5 1276.3 1289.2 1291.3 1296.1 1301.4 1302.3 
1307.8 1319.9 1329.0 1332.9 1351.6 1355.7 1383.7 1388.3 1404.5 1410.5 1545.2 1839.5 
2644.2 2658.8 2662.0 2664.9 2672.2 2672.5 2673.9 2677.2 2680.3 2706.4 2713.1 2738.0 
2759.8 2776.7 2777.9 2781.4  
 
 
name= MIN109 
energy (in kcal/mol)= -45.490907 
ZPE (in kcal/mol)= 143.147 
G (in kcal/mol)= 116.723 
Geometry 
C -2.71354995 -1.04131094 -0.37081262 
C -1.39052676 -0.91073291 -0.49110570 
C 2.21203360 1.60135389 -0.51639040 
C 2.19240313 1.07137166 0.71355158 
C 1.47013385 -0.13067532 1.18313841 
C 1.10598443 -1.24818753 0.16508844 
C -0.38897771 -1.17337920 0.57684522 
C -0.06308316 0.04628576 1.52285279 
C -0.67049445 1.36323091 1.08354279 
C -0.38568147 -0.23912280 2.98136584 
H -3.40574139 -0.85801035 -1.17408345 
H -1.81285875 0.65545371 -2.63392538 
H -3.19701036 -1.35745595 0.53451072 
H 2.77592831 2.47762098 -0.81220314 
H 2.76648441 1.56994035 1.49889339 
H 1.68604084 1.41445013 -2.38882277 
H 2.01378179 -0.56289748 2.05086443 
H 1.57713715 -2.21242103 0.37146557 
H 1.32069013 -1.00500774 -0.88032300 
H -0.70107070 -2.06904519 1.15193010 
H -0.28396810 2.19861085 1.67744908 
H -1.76262133 1.35242437 1.18284708 
H -0.43834320 1.57785691 0.03013046 
H -1.46964479 -0.28628341 3.14350763 
H 0.01033125 0.54788863 3.63387333 
H 0.03818851 -1.19098870 3.32016006 
O -1.66419644 -0.31936810 -2.69126910 
O 1.45693805 1.04271175 -1.50731390 
862 
 
O -0.73656682 -0.49780614 -1.62266011 
Vibrational frequencies (in cm-1) 
 29.9  54.6  65.4  92.6 143.5 172.6 178.5 186.6 209.9 221.1 240.0 248.4 258.2 323.4 
331.4 362.1 394.6 411.4 441.4 488.2 568.8 606.8 638.2 664.6 722.7 789.3 836.9 855.7 
923.7 939.8 965.1 999.2 1005.4 1012.0 1015.5 1018.0 1043.4 1056.7 1078.6 1117.3 1129.8 
1138.1 1159.9 1207.5 1225.2 1260.9 1274.6 1285.3 1285.9 1288.2 1298.4 1300.8 1307.1 
1309.2 1329.7 1343.1 1361.8 1368.3 1380.8 1390.0 1403.3 1406.1 1408.4 1860.1 1868.5 
2669.8 2676.9 2677.4 2678.8 2682.8 2711.4 2717.8 2726.8 2733.5 2751.8 2762.2 2780.1 
2782.4 2801.6 2806.3 2870.0  
 
 
name= MIN110 
energy (in kcal/mol)= -44.778342 
ZPE (in kcal/mol)= 142.684 
G (in kcal/mol)= 114.013 
Geometry 
C -2.18602798 -1.64762804 -0.66098749 
C -0.86225490 -1.79259918 -0.65202478 
C 1.46729622 3.04181337 -0.63779206 
C 1.79589833 1.92535825 0.02305928 
C 1.01214717 0.64683601 0.06010082 
C 0.28573729 0.35781528 -1.27028133 
C 0.13997064 -1.14328179 -1.55391111 
C 0.05568697 0.73221809 1.23225580 
C 0.41920014 -0.11887232 2.40558286 
C -1.01239895 1.53206573 1.24216849 
H -2.85073866 -2.17182268 0.00332171 
H -2.70360650 -0.99416976 -1.34009133 
H -1.14279216 -2.73173705 1.79780690 
H 2.03187906 3.96517473 -0.63948571 
H -0.33592964 -0.08203761 3.20128906 
H 2.70047774 1.90954703 0.62966277 
H 1.73455776 -0.19546654 0.23538560 
H 0.84755888 0.82591012 -2.10406738 
H -0.70728578 0.84993586 -1.27954840 
H -0.17681999 -1.29192398 -2.60945617 
H 0.54495662 -1.17185259 2.11592146 
H 0.17695141 3.93931513 -1.79692766 
H 1.36979676 0.21308952 2.84793270 
H 1.13006326 -1.64260556 -1.47707530 
H -1.69780662 1.61117114 2.06717729 
H -1.27639469 2.17463359 0.41523620 
O -1.02494931 -3.35353562 1.03645086 
O 0.32906793 3.05429967 -1.39688044 
O -0.15164755 -2.59738460 0.20618451 
Vibrational frequencies (in cm-1) 
 16.6  22.7  49.8  59.3  69.7 112.6 136.8 138.2 181.7 203.5 230.4 237.8 248.7 283.2 
297.0 370.4 388.3 401.3 430.2 522.3 540.6 561.5 598.3 621.9 630.4 739.2 813.0 861.8 
890.1 941.8 963.6 989.2 1001.8 1027.2 1033.2 1040.5 1045.8 1051.4 1078.0 1087.5 1097.3 
1135.6 1161.5 1214.8 1217.0 1261.1 1277.7 1283.1 1291.0 1297.2 1298.1 1306.7 1323.2 
1325.5 1337.2 1349.6 1350.5 1379.2 1390.1 1391.1 1395.3 1401.7 1854.5 1866.6 1889.0 
2651.0 2658.5 2669.5 2675.7 2688.1 2722.8 2728.9 2731.6 2735.3 2739.6 2756.7 2777.7 
2790.1 2800.5 2808.7 2862.2  
 
 
name= MIN111 
energy (in kcal/mol)= -44.044122 
ZPE (in kcal/mol)= 142.745 
G (in kcal/mol)= 115.878 
Geometry 
C -3.66120296 -0.43730169 0.00767434 
C -2.23858360 -0.42884848 0.46576658 
C -1.46158605 0.86571241 0.19957593 
C -0.03615330 0.82770115 0.75875642 
C 0.99019822 0.29988171 -0.21862521 
863 
 
C 0.99675715 -1.21167090 -0.45192879 
C 2.24828163 -1.39997932 -0.00251926 
C 2.48146161 0.07405375 0.35983805 
C 2.65994595 0.31018597 1.84488164 
C 3.55058273 0.76737215 -0.45953129 
H -4.29024436 0.18893791 0.65434252 
H -4.08306240 -1.45355497 0.02693621 
H -3.76082224 -0.05714672 -1.02160756 
H -2.02304491 1.72430969 0.65137624 
H -0.03093960 0.20539286 1.68296038 
H 0.26498908 1.84583908 1.07974306 
H 1.00642817 0.89812744 -1.14376169 
H -0.52682398 -0.02246562 -2.20407487 
H 0.21111672 -1.82438232 -0.81252801 
H 2.90904335 -2.21620917 0.11389656 
H 3.66516694 0.01684973 2.17297648 
H 1.94885372 -0.27986995 2.43871066 
H 2.52088679 1.36495120 2.10631659 
H 4.55422112 0.43826769 -0.16218448 
H 3.50863629 1.85532301 -0.33087808 
H 3.44726818 0.55524060 -1.53029854 
O -1.48347752 0.02409111 -1.95238379 
O -1.50286038 1.21272486 -1.17173146 
O -1.73867626 -1.35133024 1.05238311 
Vibrational frequencies (in cm-1) 
 39.9  41.9  59.0 106.6 114.6 131.7 137.9 162.2 192.0 199.8 214.3 255.9 272.3 331.6 
339.1 353.9 362.3 428.0 464.5 509.5 544.8 564.7 693.6 718.3 808.6 836.9 873.2 922.6 
929.5 964.9 967.5 999.1 1006.8 1016.9 1032.3 1048.0 1067.3 1080.7 1094.4 1127.7 1143.3 
1179.8 1197.6 1208.3 1219.9 1234.6 1256.6 1259.8 1270.3 1275.4 1286.6 1290.0 1294.7 
1297.4 1300.3 1314.8 1316.6 1335.4 1341.8 1381.8 1387.0 1397.2 1403.0 1779.3 1864.1 
2649.5 2663.3 2667.9 2671.8 2672.6 2677.1 2679.2 2681.9 2718.6 2734.3 2777.5 2780.6 
2783.1 2792.3 2809.5 2842.0  
 
 
name= MIN112 
energy (in kcal/mol)= -43.472828 
ZPE (in kcal/mol)= 142.371 
G (in kcal/mol)= 112.518 
Geometry 
C -1.77189343 -1.95545274 -0.67072796 
C -0.44767607 -2.09553657 -0.65388985 
C 1.13553457 3.11004299 -0.65307647 
C 1.44075643 2.43594976 0.46226562 
C 0.88546698 1.11498160 0.90100617 
C 0.46333968 0.21226835 -0.27930735 
C 0.55384390 -1.27450306 0.09711786 
C -0.29859273 1.33187244 1.82105849 
C -0.38300527 0.41220163 2.99636720 
C -1.22960403 2.26051953 1.59259429 
H -2.43241053 -2.58632784 -1.24054579 
H -2.29080494 -1.18109375 -0.13297512 
H -0.67729994 -4.68980431 -1.42944252 
H 1.54780335 4.06819029 -0.94312806 
H 0.57857225 0.31235939 3.51497216 
H 2.14707951 2.87113344 1.16935352 
H 1.70050574 0.58521544 1.46420086 
H 1.10157971 0.41355124 -1.16139297 
H -0.56211611 0.48198934 -0.60538988 
H 1.58871304 -1.63823579 -0.08197046 
H -1.11564540 0.75415321 3.74011231 
H 0.11105538 3.15242714 -2.31585317 
H -0.70071532 -0.59377903 2.68148881 
H 0.37920644 -1.41439422 1.18563545 
H -2.08259315 2.42511997 2.22719099 
H -1.20588371 2.92450789 0.74217375 
864 
 
O -0.61422973 -3.91918112 -2.04633974 
O 0.22731543 2.57834818 -1.52546489 
O 0.26258996 -3.07675691 -1.30339758 
Vibrational frequencies (in cm-1) 
-26.3  11.8  26.1  41.6  67.2  83.4 111.8 137.0 179.5 185.5 205.2 233.1 266.7 270.7 
295.8 320.9 367.4 406.1 423.7 524.8 544.7 564.7 603.4 616.2 639.5 741.5 802.1 825.1 
925.8 957.6 965.4 990.7 1003.4 1024.8 1035.9 1041.3 1049.8 1057.3 1083.0 1089.9 1105.9 
1124.7 1169.7 1207.8 1226.1 1260.7 1274.7 1278.1 1287.5 1295.2 1300.3 1307.0 1318.7 
1326.4 1335.8 1347.5 1363.4 1376.5 1380.9 1392.0 1396.1 1400.5 1856.2 1864.2 1889.1 
2641.1 2661.0 2665.6 2675.9 2689.0 2724.2 2727.5 2728.3 2729.5 2743.5 2755.6 2777.0 
2791.3 2797.4 2807.6 2870.4  
 
 
name= MIN113 
energy (in kcal/mol)= -43.887085 
ZPE (in kcal/mol)= 143.514 
G (in kcal/mol)= 115.093 
Geometry 
C -4.09641517 -0.98734009 -0.43154793 
C -2.62924953 -0.78672528 -0.56673034 
C 2.49399316 0.01306413 -0.57051476 
C 1.96400989 -0.40540308 0.77739042 
C 0.43002653 -0.46030550 0.88664996 
C -0.20441693 -1.29972378 -0.24512827 
C -1.65891364 -1.52622307 -0.00627547 
C -0.18377966 0.91736518 0.93897179 
C 0.02088592 1.86401738 0.01993708 
C -1.08133646 1.14747738 2.11138849 
H -4.64316074 -0.50510059 -1.26097216 
H -4.36924183 -2.05090496 -0.43097622 
H -4.47320058 -0.53783097 0.49935410 
H 1.93414979 -0.28752667 -1.46355887 
H 2.35848159 0.28293978 1.55886477 
H 2.38740215 -1.40140494 1.03022609 
H 0.20011058 -0.99208351 1.85071279 
H 0.31680517 -2.27953549 -0.30673266 
H -0.03276883 -0.82069101 -1.22959810 
H -1.90205104 -2.35273312 0.65062535 
H 0.66390908 1.76053550 -0.83616037 
H -0.43011948 2.84296513 0.06973298 
H -1.45871553 0.58731869 -1.34818062 
H -0.52024214 1.11748045 3.05602863 
H -1.86368433 0.37475754 2.16706755 
H -1.59364833 2.11792572 2.07054752 
O 3.13492215 1.25618189 -0.64507222 
O 3.88931161 0.00716441 -0.70178312 
O -2.40246189 0.27882318 -1.37878024 
Vibrational frequencies (in cm-1) 
 28.3  31.2  39.2  52.5  66.0  97.6 109.7 115.6 162.9 195.0 243.2 287.3 295.0 320.1 
370.8 406.7 427.2 434.5 466.1 532.7 558.7 574.5 630.9 664.3 822.7 859.9 893.7 914.3 
950.7 983.0 990.1 1012.2 1016.9 1039.2 1046.3 1050.5 1064.2 1092.8 1102.1 1123.5 1167.2 
1188.2 1197.7 1219.0 1236.3 1267.9 1271.8 1274.0 1277.8 1282.2 1285.6 1295.2 1299.9 
1309.8 1332.2 1348.1 1367.3 1380.3 1386.3 1394.3 1404.2 1443.5 1538.9 1863.4 1867.2 
2651.9 2652.6 2664.5 2668.2 2673.4 2674.5 2682.1 2688.2 2721.6 2733.3 2736.6 2746.9 
2773.8 2777.7 2780.2 2793.6  
 
 
name= MIN114 
energy (in kcal/mol)= -41.73358 
ZPE (in kcal/mol)= 144.273 
G (in kcal/mol)= 118.113 
Geometry 
C -3.04693539 -1.13533798 -0.60228339 
C -1.72247368 -1.05814341 -0.76792034 
C 1.25284380 1.36161043 -0.76368749 
865 
 
C 1.91597625 0.60701011 0.36120153 
C 1.24040632 -0.69503123 0.75579744 
C 0.77856382 -1.63023649 -0.39413726 
C -0.68006223 -1.60679250 0.13528081 
C -0.23228278 -0.65059515 1.31133259 
C -0.91511372 0.69988138 1.34444489 
C -0.34980438 -1.32919598 2.67084399 
H -3.76807296 -0.71885554 -1.27960598 
H -3.50941491 -1.62506707 0.23462211 
H -1.84475629 -0.06152134 -2.45816615 
H 0.62901667 0.79786207 -1.47129609 
H 1.99425292 1.26745989 1.25388739 
H 2.96887417 0.39570159 0.06609998 
H 1.90762876 -1.22605623 1.46551408 
H 1.23789810 -2.62263684 -0.37646026 
H 0.91172612 -1.23475643 -1.40552682 
H -1.00496332 -2.59861530 0.50863224 
H -1.94244204 0.61823225 1.72374501 
H -0.98923330 1.15842508 0.34986637 
H -0.37842892 1.40521690 1.99036800 
H 0.13427360 -2.31185166 2.68806993 
H -1.39980615 -1.47924692 2.95016793 
H 0.11354514 -0.72047872 3.45657642 
O 1.99795030 2.41570297 -1.31169227 
O 0.82319439 2.66564582 -0.48142090 
O -1.16600037 -0.43691288 -1.84794002 
Vibrational frequencies (in cm-1) 
 24.1  42.9  59.5  94.6 152.5 167.4 182.8 212.4 219.9 274.8 292.0 329.8 365.5 368.4 
390.6 403.6 414.9 442.8 531.4 574.1 588.1 620.2 682.3 787.8 831.4 882.5 904.9 923.7 
943.2 982.6 994.9 998.1 1006.9 1017.3 1036.6 1040.4 1068.7 1084.1 1098.7 1124.5 1132.2 
1168.4 1207.9 1215.7 1229.1 1235.8 1257.3 1269.6 1283.8 1288.3 1293.1 1296.0 1299.6 
1304.7 1316.0 1323.6 1342.8 1360.5 1374.4 1386.8 1405.8 1409.1 1438.4 1533.0 1857.3 
2653.6 2668.1 2670.0 2675.6 2677.7 2679.2 2679.9 2711.9 2719.1 2734.1 2736.8 2762.4 
2780.8 2782.6 2788.7 2809.2  
 
 
name= MIN115 
energy (in kcal/mol)= -39.15867 
ZPE (in kcal/mol)= 142.861 
G (in kcal/mol)= 116.16 
Geometry 
C -2.22290823 -0.10347000 -1.48853297 
C -0.73766650 -0.04137877 -1.71578025 
C -0.05109517 1.24098196 -1.26302218 
C 0.03544909 1.40217405 0.25822757 
C 0.64613136 0.26035898 1.05281380 
C 0.76433742 -1.13526097 0.44096984 
C 0.02557897 -1.74970498 1.37873797 
C -0.27299742 -0.47131307 2.17137516 
C -1.74128937 -0.10569391 2.20865464 
C 0.34476831 -0.44120875 3.55567540 
H -2.75276616 -0.10240388 -2.45339967 
H -2.61634380 0.71958095 -0.88654342 
H -2.49370752 -1.04905833 -0.99231224 
H -0.61111663 2.11517114 -1.69965835 
H -0.97809395 1.63100958 0.64774051 
H 0.62220006 2.32698643 0.46086997 
H 1.60294909 0.58501082 1.50163797 
H 1.29674826 -1.43114672 -0.43152226 
H 2.59985146 0.83664259 -0.83817199 
H -0.28536569 -2.73787915 1.58517677 
H -2.29727483 -0.79634620 2.85658769 
H -2.20242901 -0.16541859 1.21555883 
H -1.89866765 0.90574120 2.60012798 
H 0.31952382 0.56679051 3.98452077 
866 
 
H 1.39022511 -0.77293230 3.54435822 
H -0.19343691 -1.10643070 4.24284276 
O 2.09976689 0.41384994 -1.57989439 
O 1.18948365 1.44816351 -1.90137311 
O -0.15412120 -0.92947457 -2.27430995 
Vibrational frequencies (in cm-1) 
 23.3  62.6  86.4  97.4 114.9 130.9 158.4 166.8 180.9 201.2 240.3 270.4 273.3 299.9 
325.0 352.9 369.0 385.9 454.1 502.5 566.9 597.7 695.8 733.5 751.7 865.5 893.9 905.4 
946.5 952.2 979.6 996.2 998.5 1011.0 1018.4 1047.7 1055.1 1082.5 1094.1 1114.6 1141.4 
1184.3 1196.0 1209.7 1220.1 1240.1 1254.3 1263.6 1269.7 1278.8 1288.3 1294.8 1298.4 
1302.6 1312.9 1315.6 1322.5 1343.2 1360.2 1380.9 1396.0 1396.3 1405.0 1780.8 1863.8 
2647.1 2659.9 2662.5 2673.3 2677.0 2678.4 2679.2 2682.2 2717.0 2732.5 2771.1 2778.8 
2781.9 2783.3 2809.3 2877.1  
 
 
name= MIN116 
energy (in kcal/mol)= -34.704214 
ZPE (in kcal/mol)= 142.006 
G (in kcal/mol)= 113.823 
Geometry 
C -2.64209387 -0.56542234 -0.72142565 
C -1.17676729 -0.75821609 -0.84336385 
C -0.01423189 2.09035655 -0.75919274 
C 1.02780013 1.06483795 -0.42544580 
C 0.60524696 0.16715874 0.69215165 
C 0.46756076 -2.26982635 0.18627087 
C -0.33432341 -0.96943886 0.36461670 
C 1.08234180 0.33700603 1.94031265 
C 0.72219714 -0.53487544 3.09796385 
C 2.06364986 1.41513840 2.28044730 
H -3.14263610 -0.40128682 -1.68897226 
H -2.86324538 0.33270410 -0.11053962 
H -3.12637824 -1.42595881 -0.23634906 
H 0.33120190 3.10727004 -0.98933088 
H 2.00591654 1.54436951 -0.22278041 
H 1.23993300 0.44156490 -1.34812804 
H 1.08208784 -2.47848957 1.06756274 
H -0.18691389 -3.12874586 0.01286962 
H 1.14953219 -2.19598421 -0.67873865 
H -1.02961518 -1.10412703 1.24448347 
H 1.53290162 -1.24978255 3.30814882 
H -0.19179890 -1.12217183 2.94178600 
H 0.56106138 0.05341708 4.01273234 
H 2.99374517 1.30628503 1.70222175 
H 2.35493535 1.40356142 3.33894598 
H 1.65455209 2.41373781 2.07542410 
O 0.42234662 -0.98397524 -2.37484000 
O -1.19426574 1.83533763 -0.79912184 
O -0.80968590 -0.79084891 -2.08765198 
Vibrational frequencies (in cm-1) 
 32.7  33.8  60.2  67.0  95.2  97.9 105.2 130.3 158.1 177.2 183.8 213.4 232.5 256.3 
288.3 331.7 361.2 395.7 408.3 474.4 504.0 561.2 600.6 675.3 713.4 796.4 873.7 912.6 
980.3 984.2 1004.4 1024.3 1034.2 1041.0 1049.9 1078.7 1097.5 1107.6 1109.5 1119.7 
1145.2 1196.6 1241.2 1259.1 1261.6 1272.9 1275.8 1279.5 1285.0 1287.3 1290.3 1291.5 
1294.9 1299.7 1322.0 1343.2 1353.1 1375.6 1390.9 1396.9 1405.5 1410.9 1612.8 1833.0 
1849.7 2539.8 2644.9 2646.1 2652.4 2660.6 2665.6 2666.2 2669.6 2672.5 2674.5 2681.7 
2717.5 2769.0 2774.7 2776.0 2777.6  
 
 
name= MIN117 
energy (in kcal/mol)= -34.912996 
ZPE (in kcal/mol)= 143.849 
G (in kcal/mol)= 117.507 
Geometry 
C -3.66205108 -0.05509390 -0.64253358 
867 
 
C -2.16487853 0.00299385 -0.72247584 
C 1.61520880 0.90067212 -0.67859691 
C 1.88666050 -0.25665423 0.18020714 
C 0.74364663 -1.23028146 0.38926814 
C -0.13680767 -1.55434825 -0.84757310 
C -1.41554674 -1.12776933 -0.08232401 
C -0.53544382 -0.74136590 1.16946742 
C -0.56988848 0.71697129 1.57678684 
C -0.84312975 -1.62179218 2.37441746 
H -4.05665154 -0.85960006 -1.27954331 
H -4.12000913 0.88429240 -0.98844435 
H -4.01277859 -0.24006410 0.38017369 
H 0.66173112 1.09381520 -1.16210941 
H 2.26767612 0.10849284 1.17094289 
H 2.77902109 -0.79965417 -0.23381519 
H 1.15068569 -2.15343793 0.85051934 
H -0.12260508 -2.60434423 -1.15036676 
H 0.07759703 -0.95182681 -1.73715550 
H -2.08582035 -1.97752075 0.13273058 
H -1.52881947 0.98398419 2.03731277 
H -0.42660985 1.39921634 0.72824542 
H 0.21861198 0.94405137 2.30624802 
H -0.83577721 -2.68827405 2.12381352 
H -1.82817518 -1.39207376 2.79691390 
H -0.10295893 -1.46936702 3.17057651 
O 3.65831804 1.63660140 -0.39819480 
O 2.51768248 1.79613064 -0.92877610 
O -1.60467373 0.90839942 -1.29298317 
Vibrational frequencies (in cm-1) 
 37.9  47.3  59.5 111.4 116.3 149.8 175.3 188.2 201.9 221.8 236.3 270.4 301.7 337.1 
371.8 388.8 436.6 448.1 557.4 590.3 599.9 679.1 726.7 771.1 820.8 828.8 915.9 929.4 
987.8 996.3 1007.8 1018.4 1034.0 1041.1 1049.5 1052.5 1085.4 1103.0 1133.1 1155.5 
1164.5 1195.7 1200.7 1211.8 1237.3 1240.8 1257.4 1262.8 1272.9 1279.2 1285.3 1286.1 
1296.5 1299.7 1306.3 1310.7 1331.2 1347.7 1358.6 1379.3 1388.2 1406.8 1410.4 1590.1 
1847.9 2617.7 2664.9 2667.7 2672.7 2673.6 2674.1 2677.0 2679.2 2681.1 2711.6 2718.9 
2729.1 2761.8 2779.7 2780.0 2782.7  
 
 
name= MIN118 
energy (in kcal/mol)= -34.045261 
ZPE (in kcal/mol)= 143.602 
G (in kcal/mol)= 116.404 
Geometry 
C -3.36101011 -1.59424225 -0.03633319 
C -1.86021641 -1.55308776 -0.07028263 
C 2.70018392 0.50404013 -0.24645277 
C 1.30131432 0.94297385 -0.25146034 
C 0.54158786 0.50178485 0.98550228 
C 0.35813044 -1.03539289 1.10937433 
C -1.18196359 -0.88140013 1.08971802 
C -1.02368364 0.67954305 0.94922692 
C -1.59527432 1.27600721 -0.32220565 
C -1.55301718 1.42267452 2.16753735 
H -3.77689192 -1.66857820 -1.05283892 
H -3.79683622 -0.71211919 0.44522330 
H -3.70681887 -2.48220616 0.51173484 
H 3.17961640 0.03786291 0.59935508 
H 0.81020127 0.56176336 -1.18872221 
H 1.24887860 2.05236110 -0.37759260 
H 0.98343897 0.95543629 1.88981422 
H 0.75839286 -1.47221165 2.02586575 
H 0.75502657 -1.60791023 0.25950900 
H -1.66019676 -1.17798569 2.03838394 
H -2.69126946 1.30375653 -0.29854520 
H -1.30634431 0.70804365 -1.21818649 
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H -1.24901874 2.30732705 -0.46851822 
H -1.29064404 2.48722668 2.12732782 
H -1.14733742 1.02315434 3.10406469 
H -2.64553687 1.35828901 2.23244958 
O 2.99212112 1.15060328 -2.31956910 
O 3.47312409 0.61932014 -1.28254257 
O -1.24143198 -2.05463188 -0.97529522 
Vibrational frequencies (in cm-1) 
 29.9  43.1  45.6  69.4 101.1 107.0 159.9 188.6 202.8 225.2 235.2 287.6 293.2 331.6 
361.1 401.0 432.7 463.6 486.9 565.8 597.8 673.7 733.9 765.4 823.1 876.4 908.5 935.8 
959.0 994.9 1006.2 1016.1 1037.2 1048.1 1053.6 1059.0 1093.6 1111.5 1128.3 1150.5 
1174.7 1194.5 1204.3 1225.0 1231.5 1241.4 1259.8 1262.2 1265.3 1272.1 1287.9 1288.7 
1296.7 1299.3 1304.0 1308.2 1315.2 1348.6 1350.3 1357.2 1380.7 1401.7 1405.2 1590.7 
1853.7 2615.0 2663.5 2667.6 2673.9 2676.6 2677.3 2679.5 2679.8 2705.9 2723.5 2729.6 
2734.7 2760.1 2778.1 2780.6 2782.7  
 
 
name= MIN119 
energy (in kcal/mol)= -34.078283 
ZPE (in kcal/mol)= 143.709 
G (in kcal/mol)= 116.489 
Geometry 
C -3.35214719 -1.95636794 0.02790083 
C -1.85149979 -1.89902751 -0.00501519 
C 2.73798047 0.80956876 -0.18190365 
C 1.30126223 0.66362610 -0.43766516 
C 0.51101664 0.32396840 0.81323561 
C 0.35205283 -1.19118179 1.11383441 
C -1.19082250 -1.06804576 1.05732697 
C -1.05542390 0.46017626 0.70250938 
C -1.59126978 0.84645432 -0.66259565 
C -1.63441649 1.36587487 1.77872372 
H -3.80251500 -1.01581636 0.36472727 
H -3.69128216 -2.75199660 0.70622145 
H -3.76138380 -2.19250015 -0.96624113 
H 3.26006160 0.28903388 0.60557369 
H 1.13467653 -0.10176704 -1.23680404 
H 0.91314937 1.60975360 -0.90327743 
H 0.90245081 0.88773674 1.67896809 
H 0.74481857 -1.51092036 2.08085374 
H 0.76984432 -1.85566235 0.34585774 
H -1.67474633 -1.23744725 2.03409930 
H -2.68649170 0.80545032 -0.69373132 
H -1.21856917 0.18538793 -1.45777169 
H -1.30176074 1.87129237 -0.93106854 
H -1.27982222 1.09754038 2.78045366 
H -2.72930498 1.32068797 1.79664520 
H -1.35324603 2.41275124 1.60461283 
O 2.98910931 2.24467201 -1.82347735 
O 3.50639485 1.58608579 -0.88165802 
O -1.22015199 -2.50504541 -0.83451612 
Vibrational frequencies (in cm-1) 
 25.9  43.4  48.5  56.2 107.0 130.6 164.5 189.4 203.8 222.4 246.8 283.3 295.3 334.2 
362.7 397.6 431.2 468.1 490.3 566.0 601.9 673.0 725.9 782.5 823.8 873.0 921.4 930.5 
958.5 996.5 1006.3 1015.7 1035.9 1047.6 1052.5 1057.1 1091.6 1110.4 1128.1 1145.7 
1183.2 1195.3 1209.0 1221.3 1231.3 1243.0 1259.9 1261.0 1270.3 1271.8 1287.3 1288.6 
1297.8 1299.3 1306.0 1310.9 1318.0 1350.8 1359.6 1362.5 1380.6 1402.7 1405.4 1591.2 
1853.2 2615.2 2666.0 2667.8 2672.2 2676.0 2676.1 2679.4 2680.1 2701.3 2722.4 2729.0 
2733.4 2760.7 2778.1 2780.4 2782.5  
 
 
name= MIN120 
energy (in kcal/mol)= -34.189015 
ZPE (in kcal/mol)= 144.021 
G (in kcal/mol)= 118.114 
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Geometry 
C -2.72895165 -1.53358302 -0.68714312 
C -1.29827200 -1.69900368 -0.36252240 
C 1.83938107 2.67325572 -0.40075109 
C 0.58434589 2.08423125 0.18836718 
C 0.61027079 0.55328498 0.22522260 
C 0.44232730 0.02265293 -1.23399474 
C -0.55473829 -1.39602512 0.72528009 
C -0.45436861 -0.01554877 1.26668880 
C -1.77156948 0.76112164 1.26440957 
C 0.14037220 0.00331102 2.67929978 
H -2.91971603 -0.63573541 -1.29347078 
H -3.34605178 -1.46452090 0.22095368 
H -3.10147975 -2.39290602 -1.27056644 
H 1.77145904 3.70311478 -0.77575404 
H -0.30901148 2.44602882 -0.35650260 
H 0.47493428 2.47781283 1.22402715 
H 1.61622061 0.21285101 0.57988477 
H 1.25490656 0.44626043 -1.86587831 
H -0.52614851 0.31624500 -1.66514098 
H 0.34564850 -1.99796338 0.90537694 
H -1.67867837 1.72743450 1.76995632 
H -2.54801917 0.19553637 1.79488660 
H -2.13420324 0.94793580 0.24899783 
H 1.07531407 -0.56714975 2.73511846 
H -0.55525547 -0.45074667 3.39540985 
H 0.35460807 1.02038677 3.01950426 
O 0.68311312 -1.36444625 -1.41303806 
O 2.87995606 2.06821829 -0.45510233 
O -0.55516119 -2.15352221 -1.42894138 
Vibrational frequencies (in cm-1) 
 33.8  62.8  92.9  96.2 123.3 161.2 163.0 181.1 232.3 244.6 257.7 285.7 306.1 338.9 
390.6 411.3 421.3 456.0 525.0 542.2 599.1 628.3 645.9 754.4 812.1 854.3 896.6 946.5 
966.1 983.2 990.8 1005.7 1010.0 1025.1 1049.6 1056.3 1079.3 1087.5 1128.2 1155.0 1169.0 
1183.3 1195.6 1213.7 1265.7 1268.2 1273.5 1279.4 1285.1 1292.2 1296.7 1300.9 1301.8 
1309.7 1318.4 1323.5 1334.9 1347.5 1352.3 1381.2 1387.9 1412.2 1419.9 1799.6 1844.3 
2634.0 2648.5 2654.8 2663.6 2672.3 2673.6 2676.7 2680.7 2681.4 2683.1 2708.0 2733.4 
2737.7 2776.0 2781.1 2782.4  
 
 
name= MIN121 
energy (in kcal/mol)= -33.817285 
ZPE (in kcal/mol)= 143.692 
G (in kcal/mol)= 116.29 
Geometry 
C -3.68597566 -0.94333372 -0.82734150 
C -2.18935123 -1.05938382 -0.86328507 
C 2.30154270 1.03763476 -0.67350810 
C 1.57997453 -0.24018285 -0.68098219 
C 0.67796362 -0.37937602 0.54278692 
C -0.14799821 -1.69467910 0.52395199 
C -1.47118365 -0.89205748 0.44462671 
C -0.65581464 0.45349677 0.56208744 
C -0.86628701 1.44664475 -0.56347325 
C -0.87945759 1.13018511 1.90870478 
H -4.01122872 -0.02804506 -0.31836143 
H -4.13255743 -1.79683148 -0.29910223 
H -4.11067154 -0.93233289 -1.84227853 
H 2.20793950 1.76578587 -1.46652990 
H 2.32050220 -1.08130131 -0.66053240 
H 0.98853757 -0.38798178 -1.61294995 
H 1.27237790 -0.24724509 1.46915047 
H -0.04381118 -2.30092934 1.42753431 
H 0.03922903 -2.34166748 -0.34052479 
H -2.14175569 -1.06163199 1.30128227 
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H -0.17538013 2.29357518 -0.47839661 
H -1.88448550 1.85416810 -0.55152168 
H -0.71094580 0.99515132 -1.55298893 
H -0.74461202 0.43347126 2.74509363 
H -1.88814319 1.54987464 1.98702326 
H -0.16646333 1.95065071 2.06065589 
O 3.33486953 0.66529489 1.23570335 
O 3.12053672 1.42248076 0.25348717 
O -1.60544383 -1.28239574 -1.89585846 
Vibrational frequencies (in cm-1) 
 22.3  28.0  39.7  87.0  94.6 132.0 159.7 175.1 193.0 225.2 265.1 283.4 306.9 316.4 
370.8 391.7 433.5 451.5 501.9 577.4 594.6 688.1 721.2 801.1 828.7 846.7 900.0 947.9 
987.5 1000.0 1004.8 1016.2 1033.8 1037.7 1047.5 1053.6 1093.2 1106.5 1122.5 1146.9 
1155.6 1190.4 1204.1 1222.1 1231.1 1235.7 1260.4 1265.1 1274.6 1282.3 1285.9 1288.7 
1297.1 1300.1 1307.1 1313.6 1319.1 1345.0 1354.0 1359.1 1379.6 1403.0 1405.5 1606.6 
1849.3 2638.1 2666.4 2670.5 2673.8 2675.8 2677.6 2680.9 2682.5 2699.3 2720.2 2723.7 
2732.9 2761.5 2779.2 2780.7 2782.4  
 
 
name= MIN122 
energy (in kcal/mol)= -33.610628 
ZPE (in kcal/mol)= 143.866 
G (in kcal/mol)= 116.952 
Geometry 
C -3.66699185 -1.53163136 0.50703585 
C -2.17572486 -1.45551231 0.67702724 
C 2.85931431 0.52443406 0.67630842 
C 1.84564393 -0.12543306 -0.16695371 
C 0.49911678 0.56132668 0.02996051 
C -0.28612443 0.16996203 1.30917761 
C -1.55507027 -0.10773559 0.46340844 
C -0.70231665 0.06122182 -0.85460799 
C -0.46002397 -1.22900915 -1.61412233 
C -1.24130710 1.13649522 -1.78270568 
H -4.17803480 -1.02692087 1.33901383 
H -4.01769179 -2.57399430 0.49778455 
H -3.99877402 -1.05731177 -0.42424129 
H 3.32108330 0.03870023 1.52293122 
H 1.77016864 -1.21443115 0.03248037 
H 2.13849887 -0.02577783 -1.24380840 
H 0.62799931 1.66105671 -0.06655076 
H -0.39182924 0.96265981 2.05098681 
H 0.10140688 -0.72378809 1.81511876 
H -2.30777179 0.69452164 0.56345134 
H 0.28412392 -1.09245667 -2.40780771 
H -1.37840253 -1.59582651 -2.08791059 
H -0.09892556 -2.03322752 -0.95629614 
H -2.16294476 0.81662590 -2.28086082 
H -0.50892413 1.37808610 -2.56567843 
H -1.45713214 2.07193080 -1.25318164 
O 2.82680620 2.40767152 -0.45884795 
O 3.28961619 1.73368914 0.49820048 
O -1.53152588 -2.42598775 0.99030122 
Vibrational frequencies (in cm-1) 
 31.5  41.4  45.0  79.1 118.9 143.2 158.0 177.1 194.6 219.0 259.8 275.3 306.3 320.3 
361.9 378.4 427.9 482.2 502.9 579.2 604.1 662.2 721.5 804.0 813.5 888.0 917.4 945.3 
954.7 998.6 1006.2 1017.1 1034.2 1041.5 1047.7 1067.4 1084.9 1101.6 1136.7 1150.8 
1171.7 1184.0 1210.7 1218.2 1227.8 1238.5 1263.6 1273.8 1275.4 1281.3 1285.0 1291.5 
1295.4 1300.0 1306.1 1313.7 1327.5 1345.8 1352.2 1369.4 1381.0 1403.7 1408.5 1602.7 
1854.3 2646.1 2665.1 2669.8 2672.2 2675.9 2677.5 2680.5 2682.3 2699.4 2721.8 2727.5 
2731.6 2762.4 2779.0 2780.7 2782.5  
 
 
name= MIN123 
energy (in kcal/mol)= -34.088905 
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ZPE (in kcal/mol)= 144.477 
G (in kcal/mol)= 119.582 
Geometry 
C -2.26141843 -1.54001557 -0.61456280 
C -0.83602879 -1.73645237 -0.28589100 
C 0.00462676 2.71379079 -0.31162665 
C 1.18679403 2.01890561 0.31386427 
C 1.09047521 0.48812377 0.30115142 
C 0.87891680 -0.01465505 -1.15970741 
C -0.08986542 -1.44973180 0.80534137 
C 0.02967081 -0.07274220 1.35432487 
C -1.27976869 0.71235594 1.38491850 
C 0.64523227 -0.07318880 2.75977368 
H -2.42482985 -0.64469805 -1.23623693 
H -2.87975580 -1.43935537 0.28904567 
H -2.65488175 -2.39550090 -1.18945799 
H -0.51616004 3.46607398 0.29502292 
H 1.33476029 2.36429459 1.35647944 
H 2.10293899 2.33119047 -0.23604079 
H 2.08107170 0.08371916 0.63194270 
H 1.63732951 0.44358385 -1.82813417 
H -0.11311395 0.26409232 -1.55630166 
H 0.79936641 -2.06666381 0.98323794 
H -1.16686897 1.67624498 1.89022270 
H -2.04788884 0.15098153 1.93287435 
H -1.67036644 0.89599426 0.37743742 
H 1.57766808 -0.64732304 2.79836689 
H -0.04333936 -0.53683558 3.47725334 
H 0.86154998 0.93880688 3.11254570 
O 1.13754192 -1.39685461 -1.34862910 
O -0.35575153 2.49407226 -1.44162600 
O -0.09681423 -2.19692753 -1.35247686 
Vibrational frequencies (in cm-1) 
 56.7  71.3 126.4 129.2 147.0 182.0 187.6 218.1 234.7 262.6 286.1 303.7 311.2 342.1 
390.4 417.5 427.5 466.1 502.1 553.5 603.4 619.1 654.9 744.6 838.0 881.0 896.3 949.1 
967.0 978.3 989.1 992.9 1010.3 1022.8 1046.5 1055.2 1062.3 1081.0 1121.7 1160.5 1171.7 
1182.5 1193.5 1221.1 1258.8 1264.7 1273.0 1282.6 1291.7 1295.7 1300.8 1301.0 1304.5 
1310.6 1325.3 1328.5 1339.5 1345.3 1367.7 1381.2 1388.3 1410.9 1421.2 1797.5 1840.6 
2626.6 2646.2 2659.3 2662.3 2670.6 2673.4 2675.8 2677.7 2682.1 2684.4 2707.2 2736.1 
2737.2 2774.7 2779.4 2782.1  
 
 
name= MIN124 
energy (in kcal/mol)= -33.392353 
ZPE (in kcal/mol)= 144.06 
G (in kcal/mol)= 116.88 
Geometry 
C -2.89641224 -1.52660952 0.39344325 
C -1.51642649 -1.15462601 -0.06347907 
C 0.60908294 1.10467564 -1.44481136 
C 1.35821667 1.42581544 -0.21832090 
C 1.16629480 0.39955787 0.89619950 
C 0.99747669 -1.07149589 0.42657916 
C -0.44592122 -1.11264038 0.98709768 
C -0.23762691 0.32297820 1.60627584 
C -1.26546751 1.37198230 1.23356104 
C -0.09528632 0.25673678 3.12302355 
H -3.14017765 -1.09783839 1.37245148 
H -2.99853792 -2.61842321 0.47147176 
H -3.65826448 -1.18704902 -0.32481577 
H -0.45181662 1.28172784 -1.56044524 
H 1.09778833 2.43864721 0.15544305 
H 2.45328495 1.46561777 -0.47096284 
H 1.98513909 0.52022290 1.63015966 
H 1.68470041 -1.77327623 0.90797007 
872 
 
H 1.08294961 -1.23147659 -0.65572158 
H -0.60269953 -1.89588125 1.74558910 
H -0.92055767 2.37664931 1.51100204 
H -2.21703917 1.20391317 1.75318219 
H -1.48496060 1.39101897 0.15970849 
H 0.64779354 -0.48708320 3.43489517 
H -1.04327782 -0.00904666 3.60415968 
H 0.22029402 1.22362264 3.53372162 
O 2.35857760 0.26889683 -2.47914893 
O 1.12920814 0.54884229 -2.49155576 
O -1.29706449 -0.89182003 -1.22195742 
Vibrational frequencies (in cm-1) 
  5.1  54.9  72.7 105.7 107.2 163.8 178.8 194.8 197.6 227.7 242.6 283.5 320.6 336.3 
368.2 403.5 434.8 447.0 566.3 585.2 603.8 694.8 698.8 814.0 832.2 861.1 902.0 923.8 
982.7 994.4 1006.5 1016.4 1035.8 1041.3 1049.6 1060.5 1084.9 1105.4 1121.0 1124.2 
1150.2 1198.8 1211.7 1223.7 1230.2 1239.8 1259.7 1267.1 1271.8 1281.8 1287.1 1289.2 
1298.3 1298.9 1305.4 1311.8 1327.2 1340.6 1360.1 1379.9 1387.3 1405.1 1408.2 1605.2 
1845.4 2635.7 2667.5 2668.1 2673.9 2675.0 2675.5 2676.4 2679.4 2708.1 2716.5 2726.8 
2731.6 2760.3 2779.7 2780.4 2782.7  
 
 
name= MIN125 
energy (in kcal/mol)= -33.135564 
ZPE (in kcal/mol)= 143.806 
G (in kcal/mol)= 116.739 
Geometry 
C -1.49228683 -2.38326343 0.04925875 
C 0.00631925 -2.41881607 0.09431425 
C -0.41152799 2.53055135 0.10377312 
C -0.74713095 1.42868710 -0.80481689 
C 0.46305617 0.61942087 -1.23883886 
C 0.08037586 -0.72791626 -1.91525875 
C 0.80951433 -1.52191664 -0.80833368 
C 1.24963408 -0.17142657 -0.12566033 
C 0.78093164 0.00330382 1.30412688 
C 2.75316519 0.04940784 -0.21754372 
H -1.87384923 -2.76608628 -0.90635728 
H -1.88481112 -1.36710165 0.18782821 
H -1.92482970 -3.01067095 0.84567399 
H 0.53015555 3.05621344 0.08010067 
H -1.27856012 1.82708173 -1.70365459 
H -1.51787174 0.77084613 -0.32095637 
H 1.13635230 1.23578839 -1.85858887 
H 0.51089291 -0.86361677 -2.91250197 
H -0.99331221 -0.91091419 -2.00062950 
H 1.67426881 -2.09716024 -1.19507585 
H 1.09432250 0.96706428 1.71979550 
H 1.20327666 -0.78096825 1.95223076 
H -0.30995949 -0.05683323 1.40580346 
H 3.29275448 -0.66212370 0.42302101 
H 3.03205567 1.05764313 0.10728599 
H 3.12991365 -0.08485927 -1.23808111 
O -2.34271893 2.39307258 1.13616494 
O -1.21929528 2.95586638 1.02538459 
O 0.58115052 -3.16575578 0.84996138 
Vibrational frequencies (in cm-1) 
 14.6  42.7  48.2  80.1 134.1 149.1 168.7 196.4 209.5 227.4 257.9 287.2 307.4 324.1 
389.8 425.1 438.8 468.7 482.8 524.3 598.0 684.2 731.4 763.6 822.3 826.0 901.6 950.1 
982.7 999.0 1006.8 1019.1 1035.0 1037.4 1045.3 1052.8 1074.1 1119.0 1126.1 1153.5 
1169.5 1191.1 1214.0 1216.8 1249.5 1258.5 1263.0 1269.6 1273.2 1282.2 1284.9 1286.4 
1297.2 1299.4 1302.7 1313.0 1319.3 1347.9 1357.7 1364.6 1380.3 1402.0 1405.7 1591.6 
1836.1 2619.8 2661.5 2665.9 2670.0 2672.9 2674.6 2679.8 2683.4 2708.1 2717.4 2724.9 
2733.3 2764.7 2777.1 2778.0 2781.5  
 
 
873 
 
name= MIN126 
energy (in kcal/mol)= -32.779328 
ZPE (in kcal/mol)= 143.553 
G (in kcal/mol)= 116.149 
Geometry 
C -3.66056719 -0.89134291 -0.52370753 
C -2.16101419 -0.91245848 -0.55831907 
C 2.68209268 0.07542488 -0.76105064 
C 1.31043235 0.62114316 -0.80535774 
C 0.56064882 0.50744466 0.51456306 
C 0.00304254 -0.91474784 0.79760625 
C -1.45190159 -0.39951871 0.66408116 
C -0.91121414 1.07176430 0.50351392 
C -1.35253766 1.80146238 -0.74970132 
C -1.20387674 1.92026198 1.73363601 
H -4.08645044 -1.09071784 -1.51920440 
H -4.04921500 0.07514479 -0.18056087 
H -4.04858202 -1.66593222 0.15234385 
H 3.34293392 0.13985803 -1.61178879 
H 0.73286434 0.09287053 -1.60951386 
H 1.34503798 1.68746401 -1.12913982 
H 1.15651175 0.92218632 1.34499905 
H 0.24693192 -1.30780515 1.78861240 
H 0.28199460 -1.67409597 0.05613208 
H -2.05899987 -0.54223558 1.57143559 
H -1.19090185 1.21211394 -1.66260039 
H -0.80952246 2.74721259 -0.87230716 
H -2.42102602 2.04758299 -0.71407922 
H -0.90798705 1.41875774 2.66280277 
H -2.27183224 2.15368896 1.81582175 
H -0.66496561 2.87542640 1.69382967 
O 4.19776280 -0.96530308 0.41861339 
O 3.03140679 -0.49217131 0.35224272 
O -1.56006227 -1.31806436 -1.52285227 
Vibrational frequencies (in cm-1) 
 28.3  37.3  42.9  86.4  87.7 105.8 159.7 177.0 198.4 209.0 247.9 250.8 283.8 324.6 
357.7 362.4 397.5 463.3 488.8 569.0 594.7 663.4 685.2 831.8 847.0 872.2 914.4 935.1 
973.0 996.1 1005.0 1015.3 1033.6 1042.1 1048.4 1063.0 1093.4 1109.2 1122.9 1147.4 
1178.3 1190.1 1212.7 1232.4 1244.8 1259.3 1262.5 1268.9 1272.9 1286.1 1287.7 1295.9 
1298.4 1306.1 1308.4 1313.6 1315.9 1347.7 1352.3 1356.6 1379.0 1402.5 1405.7 1581.1 
1850.3 2627.1 2665.2 2668.6 2673.3 2674.7 2675.9 2678.6 2679.4 2713.6 2721.4 2726.1 
2732.9 2757.9 2778.9 2780.2 2782.4  
 
 
name= MIN127 
energy (in kcal/mol)= -33.324446 
ZPE (in kcal/mol)= 144.148 
G (in kcal/mol)= 118.186 
Geometry 
C -2.49743839 -2.12209851 0.09864919 
C -1.28636018 -1.33845952 -0.31470756 
C 0.11400975 1.61279961 -1.01584622 
C 1.00995944 1.69410597 0.15043287 
C 1.19766579 0.35809013 0.86740198 
C 1.22225995 -0.89392551 -0.05181832 
C -0.08841631 -1.41915274 0.58501473 
C -0.03132624 -0.25004030 1.64243209 
C -1.27433954 0.60720652 1.76711984 
C 0.37630591 -0.76872495 3.01738609 
H -2.43057639 -3.15759720 -0.26550232 
H -3.41444017 -1.69412474 -0.33444572 
H -2.62210170 -2.15769083 1.18688514 
H -0.96408946 1.65756227 -0.94505798 
H 0.65895898 2.46017525 0.87324459 
H 2.01917271 2.04204415 -0.20263912 
874 
 
H 2.09143252 0.42915760 1.51485166 
H 2.08764063 -1.54388072 0.10682348 
H 1.17208088 -0.68886931 -1.12905809 
H 0.00712319 -2.42051966 1.03309837 
H -2.08184543 0.06956059 2.27973927 
H -1.66922838 0.92959015 0.79675725 
H -1.06957755 1.51420807 2.35059656 
H -0.41668979 -1.37557647 3.46875804 
H 0.58764959 0.05856040 3.70570682 
H 1.27722027 -1.39238914 2.97169540 
O 1.75768958 1.36473115 -2.45185536 
O 0.51793536 1.44788867 -2.23438194 
O -1.29683270 -0.66718777 -1.31925996 
Vibrational frequencies (in cm-1) 
 34.6  56.8  79.1 106.4 112.6 163.8 179.2 195.5 198.8 227.9 243.9 287.4 317.9 338.7 
368.7 404.8 434.9 447.0 566.3 586.4 603.8 695.5 700.6 814.2 833.5 863.6 900.1 922.2 
983.2 994.7 1006.5 1016.6 1036.5 1039.7 1050.1 1061.5 1084.5 1105.1 1120.2 1122.8 
1150.4 1199.2 1211.4 1223.9 1229.5 1239.1 1258.6 1266.2 1271.8 1281.6 1287.2 1288.9 
1298.7 1299.1 1305.8 1312.1 1327.1 1339.4 1360.4 1380.1 1387.6 1405.4 1408.2 1606.5 
1844.4 2637.7 2666.7 2668.4 2673.9 2674.4 2675.7 2676.8 2679.6 2710.9 2717.1 2727.7 
2732.0 2760.5 2779.9 2780.4 2782.8  
 
 
name= MIN128 
energy (in kcal/mol)= -33.250224 
ZPE (in kcal/mol)= 144.124 
G (in kcal/mol)= 117.593 
Geometry 
C -3.38665303 -0.00255844 0.42530393 
C -1.90110914 0.17361152 0.30715231 
C 1.30950563 1.50278017 -0.05501143 
C 2.00965606 0.20792625 -0.03758443 
C 1.09341660 -0.98348271 -0.31016679 
C -0.10894848 -0.72110105 -1.25782326 
C -1.11275754 -1.03065244 -0.11637117 
C 0.09130549 -1.42783170 0.82109610 
C 0.17511193 -0.71719688 2.15441297 
C 0.13854261 -2.93813155 1.03833261 
H -3.83430389 -0.22695873 -0.55316882 
H -3.87059161 0.91135836 0.80273637 
H -3.64738811 -0.82124816 1.10707429 
H 0.80153559 1.92074764 0.80623807 
H 2.54281692 0.05335141 0.92472429 
H 2.80467178 0.22496959 -0.83207717 
H 1.71800977 -1.83092553 -0.65210913 
H -0.16692108 -1.41552990 -2.10145861 
H -0.16825372 0.28974017 -1.67562033 
H -1.77262562 -1.88602250 -0.33474857 
H 1.10209851 -0.97079671 2.68352126 
H -0.66002123 -0.99707019 2.80854352 
H 0.14641959 0.37550733 2.05427040 
H -0.68277611 -3.27588259 1.68016080 
H 1.07604567 -3.23900032 1.52124116 
H 0.06643210 -3.49263597 0.09526968 
O 1.73475707 1.86555488 -2.18169323 
O 1.20752486 2.25791888 -1.10055672 
O -1.38835364 1.24581647 0.52409335 
Vibrational frequencies (in cm-1) 
 22.5  33.9  75.6 109.1 110.9 159.8 173.2 198.0 204.8 230.7 251.7 285.2 316.9 323.8 
363.3 393.5 435.5 456.8 574.1 594.5 600.7 689.5 700.2 811.8 831.4 868.6 908.6 921.5 
984.3 994.0 1008.1 1018.2 1036.2 1036.7 1046.2 1057.1 1083.1 1103.9 1122.2 1129.0 
1153.3 1203.5 1211.2 1219.9 1229.2 1241.4 1260.3 1267.3 1273.7 1284.0 1286.8 1288.4 
1299.2 1300.1 1304.6 1316.6 1332.8 1347.6 1359.1 1379.3 1388.3 1406.7 1410.0 1603.6 
1847.0 2637.3 2667.0 2668.8 2673.5 2675.4 2676.7 2678.3 2680.2 2701.7 2715.5 2725.7 
2730.5 2763.3 2779.8 2780.5 2782.9  
875 
 
 
 
name= MIN129 
energy (in kcal/mol)= -32.515759 
ZPE (in kcal/mol)= 143.691 
G (in kcal/mol)= 116.521 
Geometry 
C -3.62345570 -1.18845085 -0.84800643 
C -2.12590451 -1.26567242 -0.82639311 
C 2.30779981 0.93592630 -0.67810731 
C 1.50710676 -0.30588483 -0.66228218 
C 0.67192840 -0.47806789 0.60039986 
C -0.10277730 -1.82561538 0.60960389 
C -1.45615535 -1.07843651 0.50623458 
C -0.69986634 0.29776415 0.65468903 
C -0.96039551 1.31817547 -0.43319772 
C -0.94179505 0.92041414 2.02395178 
H -4.06788779 -2.06795407 -0.36145616 
H -4.00700019 -1.16284090 -1.87989744 
H -3.99621516 -0.29633028 -0.33018725 
H 2.49252262 1.49032835 -1.58462460 
H 2.18420879 -1.18653526 -0.78146838 
H 0.84163252 -0.35755650 -1.56067679 
H 1.27865478 -0.32257402 1.50705927 
H 0.01768076 -2.40554056 1.52830109 
H 0.11378747 -2.48722299 -0.23711893 
H -2.14471318 -1.28530896 1.33937500 
H -0.84694311 0.90257962 -1.44349350 
H -0.26723989 2.16705971 -0.35559042 
H -1.97750758 1.72405714 -0.36633769 
H -0.28771373 1.78702263 2.18805475 
H -0.75632105 0.21309017 2.84033949 
H -1.97521917 1.27235601 2.12683765 
O 3.50732608 2.33191826 0.50245841 
O 2.79454891 1.29270988 0.47080050 
O -1.49546573 -1.47890334 -1.83357212 
Vibrational frequencies (in cm-1) 
 28.0  35.5  43.0  82.7 114.1 119.1 160.1 183.3 203.1 215.1 237.4 275.7 313.6 315.2 
345.2 388.7 410.1 431.1 489.3 575.2 595.8 655.2 701.7 787.4 833.4 888.9 917.8 938.8 
992.8 1003.0 1007.5 1017.6 1036.5 1038.3 1048.8 1061.1 1097.5 1111.9 1123.6 1151.6 
1171.8 1190.2 1209.1 1234.1 1244.1 1258.7 1263.6 1272.5 1275.9 1283.0 1287.1 1295.3 
1297.6 1304.3 1308.6 1310.6 1319.5 1347.5 1352.1 1360.2 1379.6 1402.8 1406.1 1576.1 
1848.7 2626.7 2664.0 2668.6 2671.5 2674.2 2675.3 2677.9 2683.2 2713.3 2721.9 2728.2 
2734.1 2760.9 2778.2 2779.9 2782.0  
 
 
name= MIN130 
energy (in kcal/mol)= -34.401593 
ZPE (in kcal/mol)= 145.635 
G (in kcal/mol)= 121.801 
Geometry 
C -2.44471607 -0.04786308 -0.32802559 
C -0.95435024 -0.05418623 -0.28861260 
C -0.20301186 1.28335088 -0.22211698 
C 1.26616529 1.17515636 0.24916979 
C 1.65436352 -0.24882404 0.64071416 
C 1.20239305 -1.19616540 -0.51512085 
C -0.18498440 -1.25272895 0.20326693 
C 0.55129040 -0.91196885 1.55562686 
C -0.16510912 -0.05963288 2.58215433 
C 1.07085790 -2.17128453 2.24468031 
H -3.01929192 -0.90068367 0.02362284 
H -0.41878753 0.72793356 -2.80750212 
H -3.00428898 0.88400941 -0.33001411 
H -0.76479753 1.99569717 0.43679506 
876 
 
H 1.44531356 1.86635903 1.09129216 
H 1.92565092 1.52437194 -0.57514544 
H 2.68345715 -0.34004893 0.98781262 
H 1.72791375 -2.15017324 -0.56041162 
H 1.20368857 -0.76143787 -1.51781956 
H -0.73492317 -2.19291873 0.16301686 
H -0.63438473 0.83517514 2.16681124 
H 0.53216542 0.27857503 3.35984887 
H -0.96135648 -0.62967169 3.07858406 
H 1.60977673 -2.83372963 1.55812917 
H 0.24949162 -2.75375675 2.67730951 
H 1.76163464 -1.91721509 3.05710426 
O 0.34304291 1.27226632 -2.47990800 
O -0.29837700 1.99323066 -1.44061717 
O -1.67084411 -0.28884958 -1.50737750 
Vibrational frequencies (in cm-1) 
 58.9 109.1 129.3 160.2 182.8 187.0 230.0 257.3 286.7 297.1 324.0 387.4 396.7 416.4 
441.2 444.8 470.4 521.8 579.1 672.3 705.6 783.8 826.1 851.8 892.0 913.8 945.7 949.8 
979.1 988.4 1004.1 1008.6 1016.2 1022.1 1033.7 1053.0 1065.5 1087.9 1089.2 1117.2 
1150.7 1161.7 1176.1 1188.4 1202.8 1219.0 1222.8 1254.7 1275.8 1283.4 1287.9 1293.6 
1295.7 1297.4 1301.0 1304.6 1319.0 1322.9 1356.1 1373.0 1377.2 1382.0 1406.5 1418.7 
1536.8 2652.6 2669.9 2674.1 2676.0 2678.6 2680.8 2689.2 2692.3 2739.1 2748.6 2751.6 
2754.0 2765.8 2782.2 2785.4 2838.7  
 
 
name= MIN131 
energy (in kcal/mol)= -32.028483 
ZPE (in kcal/mol)= 143.419 
G (in kcal/mol)= 116.188 
Geometry 
C -3.17220082 -1.04867945 -0.17961332 
C -1.71742883 -1.02203466 -0.35136082 
C 3.26465742 0.60381617 -0.30847277 
C 1.83486228 1.05589637 -0.14946840 
C 1.11794135 0.24095781 0.90711524 
C 0.71756651 -1.19819608 0.48087950 
C -0.77665705 -0.89858173 0.77551580 
C -0.39524114 0.58892711 1.16423437 
C -0.99599550 1.65232842 0.26789658 
C -0.68566487 0.89644486 2.62388884 
H -3.67325429 -0.48714294 -0.99831822 
H -3.51451790 -0.63907866 0.77835749 
H -3.56263226 -2.08023567 -0.26977577 
H 3.47806250 -0.46278567 -0.16899892 
H 1.32780051 0.98989532 -1.13646749 
H 1.80373000 2.13727649 0.10776767 
H 1.69662026 0.25413913 1.85038374 
H 1.14059465 -1.98853974 1.10900558 
H 0.95342491 -1.45001902 -0.55620443 
H -1.15391621 -1.46922305 1.64846702 
H -2.08265868 1.72688456 0.40929206 
H -0.82855280 1.45436553 -0.79856951 
H -0.57469160 2.64246918 0.48430261 
H -0.25411370 1.86185123 2.91880554 
H -0.27421920 0.13911400 3.30109329 
H -1.76409205 0.95292381 2.81608347 
O -1.92292122 -1.17078374 -2.53420293 
O 4.14182647 1.38226196 -0.58519443 
O -1.15724452 -1.08955577 -1.52786340 
Vibrational frequencies (in cm-1) 
 28.5  36.0  59.5  87.1  88.5 120.5 168.6 177.4 187.4 224.1 229.5 274.1 285.9 298.7 
328.3 381.0 405.9 434.9 472.1 538.9 557.8 665.4 685.6 809.2 825.1 879.0 913.6 937.7 
975.4 995.9 1007.2 1016.6 1028.2 1045.7 1063.3 1070.5 1099.0 1119.9 1127.3 1129.6 
1168.2 1179.0 1203.6 1225.9 1235.1 1259.1 1262.1 1269.0 1283.6 1285.6 1290.9 1294.4 
1297.4 1303.7 1306.0 1308.6 1339.9 1351.5 1357.0 1384.7 1401.8 1404.0 1442.7 1596.6 
877 
 
1839.6 2634.2 2647.6 2656.2 2668.2 2671.6 2672.2 2676.0 2677.4 2680.8 2714.6 2721.0 
2740.9 2762.6 2768.2 2779.8 2782.7  
 
 
name= MIN132 
energy (in kcal/mol)= -32.428594 
ZPE (in kcal/mol)= 143.844 
G (in kcal/mol)= 117.377 
Geometry 
C -2.33399262 -2.50263274 -0.41967962 
C -0.89257046 -2.08966735 -0.41974594 
C 1.28641178 2.02907661 -0.46577849 
C 1.55636030 0.57700870 -0.43713663 
C 1.16207118 -0.04297759 0.89987249 
C 1.25451315 -1.59540510 0.85918691 
C -0.29085307 -1.70719784 0.90459127 
C -0.38099192 -0.16067642 1.19795066 
C -1.32367649 0.63430857 0.32058132 
C -0.68382473 0.10380180 2.66822964 
H -2.94242352 -1.89662190 0.26220081 
H -2.43789732 -3.55394027 -0.11697418 
H -2.77071024 -2.41753555 -1.42753023 
H 1.55529424 2.68578148 0.34427426 
H 2.64258622 0.39320045 -0.61858931 
H 1.04235788 0.03368963 -1.26861982 
H 1.72194732 0.41967375 1.72734051 
H 1.75732018 -2.03604561 1.72369980 
H 1.71460815 -2.01248657 -0.04421323 
H -0.67740517 -2.33768601 1.71809767 
H -1.18536579 1.71574054 0.46627686 
H -2.37315816 0.41687003 0.55656885 
H -1.18458431 0.43193085 -0.74859508 
H -0.56985844 1.16730453 2.91280566 
H -0.01753005 -0.45722526 3.33395224 
H -1.71162512 -0.18042899 2.92283295 
O 0.42576210 3.67141600 -1.62634146 
O 0.69216699 2.44300655 -1.54342897 
O -0.24978910 -2.06389400 -1.44128723 
Vibrational frequencies (in cm-1) 
 37.0  49.9  58.3  95.7 103.4 151.0 169.3 194.0 212.4 231.2 250.4 275.1 312.0 328.7 
343.4 383.0 399.9 427.9 498.3 568.4 594.3 622.0 700.2 791.9 838.0 888.8 916.2 956.3 
990.7 1004.4 1008.0 1015.0 1030.4 1036.8 1048.4 1077.1 1096.7 1106.8 1115.6 1153.7 
1169.6 1196.4 1209.0 1229.7 1241.0 1257.4 1259.7 1269.5 1281.1 1283.9 1286.6 1296.5 
1298.5 1305.8 1309.7 1313.1 1319.6 1341.6 1351.8 1363.5 1379.9 1401.1 1405.7 1564.6 
1847.2 2630.7 2665.7 2667.2 2670.4 2674.5 2676.1 2677.8 2682.6 2713.8 2726.0 2734.4 
2736.9 2761.1 2778.0 2779.8 2782.4  
 
 
name= MIN133 
energy (in kcal/mol)= -32.604204 
ZPE (in kcal/mol)= 144.128 
G (in kcal/mol)= 118.222 
Geometry 
C -3.07475307 -0.52480393 0.67616953 
C -1.57598638 -0.44069036 0.68894012 
C 1.06238395 1.47823607 0.64709779 
C 1.82100451 0.83505978 -0.43892010 
C 1.08767061 -0.31759051 -1.12302348 
C -0.39667446 -0.03673171 -1.48196815 
C -0.86859522 -1.10479336 -0.45534105 
C 0.62819670 -1.54976864 -0.25470561 
C 1.15178752 -1.67624979 1.15732990 
C 0.89455941 -2.85906035 -1.00184733 
H -3.51449359 0.06974780 1.49231982 
H -3.42295742 -1.55778474 0.79690568 
878 
 
H -3.48569942 -0.14000066 -0.26824731 
H 1.13126964 1.16188906 1.68286809 
H 2.80539124 0.47337633 -0.07109158 
H 2.04190480 1.61009170 -1.22218724 
H 1.68450006 -0.63610027 -1.99853927 
H -0.65495058 -0.27575921 -2.51771172 
H -0.73654556 0.99095464 -1.29952845 
H -1.48642819 -1.90580636 -0.89257033 
H 2.23801142 -1.82632061 1.16460353 
H 0.69570052 -2.53024264 1.67449502 
H 0.93922752 -0.79654298 1.77722563 
H 0.39959296 -3.70450552 -0.51079906 
H 1.96720545 -3.08244529 -1.03487177 
H 0.53560954 -2.82596842 -2.03661425 
O 0.05969966 2.93528881 -0.66316668 
O 0.24276007 2.46626619 0.50041129 
O -1.00590556 0.18368030 1.55204973 
Vibrational frequencies (in cm-1) 
 28.2  57.8  91.0 111.7 140.4 144.4 177.1 204.8 210.5 226.2 245.7 274.3 312.0 316.1 
361.5 403.5 437.7 463.3 578.4 587.9 607.1 694.2 700.6 816.5 836.0 866.7 913.4 917.9 
978.3 988.9 1008.4 1019.2 1024.2 1033.3 1041.3 1055.4 1085.1 1097.0 1113.7 1124.7 
1158.1 1205.5 1207.9 1220.5 1226.3 1241.0 1255.6 1264.4 1272.8 1281.3 1285.5 1287.6 
1298.4 1299.6 1304.7 1314.7 1332.0 1346.8 1357.2 1379.4 1390.5 1409.2 1411.1 1612.9 
1846.7 2640.6 2662.9 2665.2 2668.1 2672.8 2676.5 2676.9 2681.1 2700.5 2714.9 2726.3 
2729.5 2756.4 2779.1 2780.8 2783.0  
 
 
name= MIN134 
energy (in kcal/mol)= -32.30513 
ZPE (in kcal/mol)= 143.946 
G (in kcal/mol)= 117.367 
Geometry 
C -3.16106200 -2.00223188 -0.24445857 
C -1.66096535 -2.04717690 -0.16750016 
C 2.78406877 1.28087418 -0.17450764 
C 1.94301575 0.09064880 -0.36354837 
C 0.85810563 0.00763886 0.70955249 
C 0.47082657 -1.43717203 1.12863206 
C -1.02306385 -1.14878735 0.84983749 
C -0.64236644 0.28407438 0.30556940 
C -0.92333466 0.48553380 -1.17031063 
C -1.25994469 1.40975406 1.11974427 
H -3.54804171 -0.97931445 -0.16176452 
H -3.60729046 -2.59584284 0.56471582 
H -3.52455575 -2.42691443 -1.19157384 
H 3.83760766 1.21339753 0.05865052 
H 2.55082190 -0.84039493 -0.35573947 
H 1.47948926 0.11829641 -1.38079436 
H 1.14320674 0.62498371 1.58179435 
H 0.70233397 -1.69004741 2.16470463 
H 0.88855207 -2.22481779 0.48767235 
H -1.63235714 -1.10038678 1.76773713 
H -0.54157819 -0.33713437 -1.78821337 
H -0.45121711 1.41679624 -1.52726083 
H -1.99667125 0.57569578 -1.37002182 
H -1.10323495 1.28524749 2.19498155 
H -2.33760886 1.49306948 0.94492770 
H -0.80628259 2.37358172 0.83242348 
O 1.18966050 2.76065789 -0.53651090 
O 2.38809788 2.51056961 -0.26032615 
O -1.01887471 -2.77672081 -0.88220074 
Vibrational frequencies (in cm-1) 
 33.5  50.2  51.5  70.2 111.6 152.0 160.6 188.2 207.7 245.9 268.9 278.7 315.4 321.4 
378.7 390.1 442.1 464.2 494.8 572.8 598.8 675.1 708.0 788.9 818.5 850.2 918.6 949.2 
975.2 997.2 1007.5 1017.5 1034.4 1042.0 1048.1 1065.8 1091.4 1114.3 1129.7 1134.8 
879 
 
1175.5 1183.0 1205.7 1217.3 1234.1 1238.8 1263.3 1270.4 1273.6 1279.8 1285.6 1290.5 
1297.6 1299.6 1306.1 1315.8 1323.2 1348.4 1354.0 1371.5 1380.8 1404.1 1407.3 1611.8 
1851.7 2636.7 2657.6 2664.2 2671.3 2673.0 2676.2 2681.3 2683.8 2714.0 2719.2 2730.3 
2733.3 2761.3 2775.1 2779.8 2781.5  
 
 
name= MIN135 
energy (in kcal/mol)= -31.731979 
ZPE (in kcal/mol)= 143.391 
G (in kcal/mol)= 116.019 
Geometry 
C -3.23311856 -0.74673305 -0.26705509 
C -1.77729982 -0.80975356 -0.42180418 
C 3.34809707 0.47158710 -0.40544163 
C 1.91355497 0.93706725 -0.35084160 
C 1.15667977 0.24489340 0.76762755 
C 0.62706707 -1.17338722 0.42168590 
C -0.83267191 -0.72820522 0.70606651 
C -0.31292916 0.73072224 1.04204440 
C -0.83861114 1.82325736 0.13305528 
C -0.53977405 1.09741035 2.49999009 
H -3.58436622 -0.92205486 0.75650661 
H -3.72641700 -1.48249345 -0.93883613 
H -3.62330554 0.23417673 -0.59906785 
H 3.83953437 0.48514952 -1.38647335 
H 1.41418510 0.78678252 -1.32773579 
H 1.91008650 2.03774445 -0.18298739 
H 1.77183805 0.25101646 1.69174346 
H 0.98989902 -1.95887262 1.09378299 
H 0.83481513 -1.50619158 -0.59720336 
H -1.25749123 -1.22904576 1.59935965 
H -0.71183080 1.58830514 -0.93062581 
H -0.32796135 2.77689318 0.32006596 
H -1.91025832 1.99692170 0.29733063 
H -1.60288925 1.25517239 2.71621072 
H -0.01311083 2.02475908 2.76155164 
H -0.17768412 0.32110582 3.18499215 
O -1.98331284 -0.97989689 -2.60305689 
O 3.94749129 0.11431407 0.57686758 
O -1.21549123 -0.93362761 -1.59311629 
Vibrational frequencies (in cm-1) 
 27.4  36.4  53.5  64.5 102.7 121.1 159.1 177.7 190.3 220.6 229.5 253.8 276.2 298.2 
327.7 380.5 426.6 450.1 466.2 544.0 609.5 666.0 687.0 803.7 823.4 873.0 926.7 937.4 
971.7 995.5 1008.1 1016.8 1027.9 1044.5 1058.2 1068.8 1080.3 1112.4 1123.0 1126.4 
1159.5 1184.0 1197.5 1219.5 1232.7 1256.6 1261.9 1274.7 1284.5 1287.4 1289.1 1293.7 
1297.6 1305.3 1307.7 1311.4 1340.5 1352.4 1360.1 1385.6 1402.7 1404.3 1440.7 1594.8 
1843.1 2634.9 2649.2 2658.4 2670.7 2671.7 2673.0 2675.0 2677.8 2680.1 2706.3 2718.2 
2739.7 2763.9 2768.9 2779.9 2782.2  
 
 
name= MIN136 
energy (in kcal/mol)= -32.034384 
ZPE (in kcal/mol)= 143.865 
G (in kcal/mol)= 116.761 
Geometry 
C -3.33062735 -1.43587146 -0.05020402 
C -1.82678732 -1.43052270 -0.06886209 
C 2.80651565 0.91880109 -0.06761539 
C 1.41858173 1.31452353 -0.34895880 
C 0.51441099 0.88212137 0.79874015 
C 0.38748003 -0.65235030 0.99676161 
C -1.15589256 -0.55275209 0.94710231 
C -1.04043665 0.96929370 0.55909242 
C -1.46029238 1.28406836 -0.86484526 
C -1.74616278 1.88840356 1.54294667 
880 
 
H -3.75137210 -0.46121471 0.21782781 
H -3.70054195 -2.17340949 0.67556083 
H -3.73564302 -1.72565401 -1.03130540 
H 3.42928831 1.42367108 0.65282127 
H 1.08179213 0.83633616 -1.30697960 
H 1.33036336 2.40912633 -0.51267725 
H 0.80739362 1.40306424 1.72759369 
H 0.79770169 -1.03999288 1.92896806 
H 0.81400533 -1.24299786 0.16655417 
H -1.62275848 -0.69834872 1.93755766 
H -2.54900787 1.23717017 -0.98579829 
H -1.02655371 0.57475123 -1.58655564 
H -1.14312214 2.28986091 -1.16362620 
H -1.46185456 1.68013310 2.58065941 
H -2.83569092 1.78302234 1.47646909 
H -1.50708783 2.94008148 1.34401050 
O 2.78481290 -0.76045767 -1.48759848 
O 3.40384410 -0.08300379 -0.63506794 
O -1.21020634 -2.11817899 -0.84157853 
Vibrational frequencies (in cm-1) 
 28.1  38.4  48.6  57.6 109.4 144.0 157.3 186.8 198.7 239.6 252.2 279.5 303.5 323.8 
364.2 389.6 434.2 464.9 517.5 565.6 601.2 665.1 722.8 803.1 816.9 881.1 914.1 945.0 
961.5 997.4 1005.2 1015.9 1034.7 1043.4 1048.4 1068.9 1089.9 1105.4 1132.6 1148.1 
1163.8 1189.0 1214.0 1221.5 1238.5 1246.6 1262.7 1270.8 1273.6 1285.9 1288.5 1292.7 
1297.1 1302.1 1305.8 1307.4 1317.0 1346.2 1355.9 1361.7 1381.6 1402.2 1405.2 1597.3 
1858.5 2633.7 2661.5 2664.1 2669.3 2675.8 2677.3 2678.9 2680.7 2720.6 2723.0 2727.3 
2734.4 2756.2 2778.0 2781.4 2783.1  
 
 
name= MIN137 
energy (in kcal/mol)= -31.283187 
ZPE (in kcal/mol)= 143.186 
G (in kcal/mol)= 117.191 
Geometry 
C -3.71424456 -0.17208769 0.43126186 
C -2.27620358 -0.29606184 0.01228415 
C -1.35214246 0.96069869 -0.00034399 
C -0.02280996 0.85200917 0.72286831 
C 1.11268435 0.51793952 -0.22443804 
C 1.14055926 -0.90524913 -0.78349182 
C 2.31990982 -1.23062746 -0.22952962 
C 2.52798247 0.13490024 0.44525110 
C 2.57037598 0.08766993 1.95668500 
C 3.68332419 0.92987689 -0.13077349 
H -3.80130074 0.03345610 1.50680106 
H -4.25737339 -1.11224847 0.24118261 
H -4.22895896 0.62354026 -0.12259837 
H -1.87370236 1.90987862 0.19965134 
H -0.09807557 0.09277307 1.53235250 
H 0.21013169 1.80229224 1.24692411 
H 1.21805927 1.29092544 -1.00419590 
H 0.42962664 -1.36500418 -1.42232851 
H -0.88090945 -1.67712741 0.24393780 
H 2.95720942 -2.07357684 -0.21203703 
H 3.53994486 -0.28512576 2.31213495 
H 1.80369705 -0.57833841 2.37103334 
H 2.42192762 1.08218010 2.39356962 
H 4.64868352 0.51430573 0.18297330 
H 3.65065323 1.97573278 0.19574049 
H 3.67316998 0.92598633 -1.22825634 
O -2.11354450 -0.37490127 -1.43221633 
O -1.22343104 0.79094305 -1.43903551 
O -1.75516977 -1.41944891 0.62387779 
Vibrational frequencies (in cm-1) 
881 
 
 38.3  63.3  80.5  88.7 123.7 151.8 168.5 178.8 213.0 225.6 248.8 298.7 339.1 353.7 
359.2 387.1 417.5 453.3 480.7 551.1 587.6 697.2 709.5 811.1 827.2 879.1 914.1 928.1 
946.1 968.4 990.8 997.5 1000.6 1008.8 1016.9 1040.9 1051.5 1072.8 1118.8 1131.7 1150.2 
1151.5 1170.2 1195.3 1212.5 1218.1 1242.4 1263.1 1271.7 1274.2 1281.2 1287.0 1294.3 
1296.5 1300.4 1313.9 1317.4 1338.7 1340.3 1372.2 1379.0 1396.9 1402.9 1418.3 1778.1 
2648.2 2668.3 2673.4 2676.8 2678.0 2678.3 2681.5 2702.8 2723.1 2737.0 2767.2 2780.5 
2781.1 2782.6 2787.4 2807.2  
 
 
name= MIN138 
energy (in kcal/mol)= -31.49255 
ZPE (in kcal/mol)= 143.41 
G (in kcal/mol)= 116.681 
Geometry 
C -2.39348684 -1.97149092 -0.50266504 
C -1.01727095 -1.49887488 -0.66587442 
C 1.35968667 2.73337538 -0.04824933 
C 1.44867118 1.32491546 -0.57458959 
C 1.38194200 0.28470871 0.53012739 
C 1.43217533 -1.17380493 -0.00510519 
C -0.03878913 -1.41245448 0.43370621 
C -0.03127157 -0.00211619 1.16025051 
C -1.15997326 0.93587118 0.79144518 
C 0.05301476 -0.15764130 2.67204137 
H -2.69607600 -2.12594707 0.53937065 
H -2.55181539 -2.91783757 -1.05669630 
H -3.10607661 -1.26003391 -0.97295608 
H 1.22064000 3.52714010 -0.79529192 
H 2.40645711 1.21270804 -1.13110274 
H 0.65591130 1.15249446 -1.33312477 
H 2.14252343 0.50479860 1.30189318 
H 2.14949690 -1.81051033 0.52464446 
H 1.64148934 -1.27985783 -1.07088085 
H -0.15771278 -2.25780074 1.13573100 
H -2.12067239 0.57901729 1.18457870 
H -1.28244228 1.05994976 -0.29037976 
H -0.98708749 1.93557929 1.21780714 
H 0.27534817 0.80856908 3.14865851 
H 0.84390254 -0.85273185 2.97572244 
H -0.88927415 -0.52209420 3.09581386 
O -1.38079081 -1.08366119 -2.79424196 
O 1.44826023 3.00139446 1.12318190 
O -0.56734223 -1.08076482 -1.81736200 
Vibrational frequencies (in cm-1) 
 40.2  44.2  64.9  82.1 104.1 124.5 129.7 196.1 205.6 220.9 232.7 273.9 282.0 302.5 
323.7 388.5 424.9 441.1 459.7 547.7 628.2 682.0 701.8 757.4 825.6 858.3 897.4 936.2 
993.3 1007.9 1016.7 1024.8 1031.8 1038.8 1046.7 1062.9 1081.9 1108.4 1114.1 1121.9 
1156.8 1180.4 1201.1 1216.1 1228.1 1245.1 1260.8 1272.3 1280.7 1283.7 1288.6 1295.4 
1297.1 1301.1 1305.5 1310.7 1343.7 1352.0 1361.2 1384.1 1401.2 1405.6 1437.6 1592.6 
1842.9 2634.1 2646.9 2650.6 2666.7 2671.2 2672.5 2674.3 2679.5 2682.3 2717.1 2723.6 
2736.0 2763.9 2769.0 2778.4 2781.2  
 
 
name= MIN139 
energy (in kcal/mol)= -31.798698 
ZPE (in kcal/mol)= 143.789 
G (in kcal/mol)= 117.008 
Geometry 
C -2.19513741 -2.46107772 0.32971600 
C -0.69359145 -2.45064418 0.31402503 
C -0.32923103 2.81719031 0.53639223 
C 0.37868403 1.56157484 0.86370193 
C 0.57187922 0.64397840 -0.33347966 
C -0.70264644 -0.10226334 -0.81117987 
C -0.01280272 -1.47131714 -0.59743405 
882 
 
C 1.26739220 -0.74163237 -0.04322698 
C 1.59600543 -1.02421056 1.40818607 
C 2.49200299 -0.97129103 -0.91630433 
H -2.62744058 -2.25884465 -0.65737337 
H -2.58425944 -1.70955286 1.03063490 
H -2.57706331 -3.43628448 0.67115811 
H -0.48669299 3.58840441 1.27368824 
H -0.17304083 1.03021600 1.67579736 
H 1.37458905 1.80007873 1.30947119 
H 1.08074590 1.18379942 -1.15306755 
H -0.98515136 0.10015379 -1.84907117 
H -1.58558307 0.07025403 -0.18943154 
H 0.19943158 -1.99741092 -1.55174524 
H 0.72998159 -0.91393767 2.06976898 
H 2.39537490 -0.37387862 1.77870419 
H 1.93648770 -2.06614572 1.53397027 
H 3.32381460 -0.32325260 -0.61500005 
H 2.29250462 -0.77861426 -1.97619701 
H 2.84346625 -2.00890579 -0.83483366 
O -1.36378094 3.97569692 -0.99965257 
O -0.75009084 2.92250031 -0.68681807 
O -0.06612872 -3.23875307 0.97780650 
Vibrational frequencies (in cm-1) 
 31.1  37.6  57.1  97.0 116.9 134.6 173.4 193.0 212.5 233.6 249.0 270.1 286.3 321.6 
357.3 369.3 401.0 471.7 502.3 519.1 603.5 658.4 676.3 810.9 850.7 864.4 928.3 935.6 
971.3 994.3 1007.9 1018.4 1026.7 1043.7 1050.1 1063.5 1082.8 1112.0 1131.9 1153.5 
1178.3 1188.1 1216.9 1241.6 1256.7 1261.4 1263.1 1269.7 1274.1 1286.3 1289.4 1291.1 
1301.2 1301.4 1304.4 1312.3 1320.4 1346.1 1349.3 1358.1 1381.0 1402.3 1405.6 1580.3 
1845.2 2638.4 2660.0 2666.4 2674.0 2675.3 2677.2 2681.7 2682.4 2710.6 2717.2 2722.9 
2729.6 2762.2 2779.3 2779.6 2782.1  
 
 
name= MIN140 
energy (in kcal/mol)= -31.572653 
ZPE (in kcal/mol)= 143.734 
G (in kcal/mol)= 116.651 
Geometry 
C -2.25735021 -2.18668083 0.60194927 
C -0.75445275 -2.20115559 0.61336054 
C -0.50742274 1.94567059 0.41515304 
C 0.51886114 1.75016637 -0.61368750 
C 0.61743737 0.35573690 -1.20563549 
C -0.69568177 -0.46407777 -1.33151013 
C -0.04592888 -1.65821910 -0.59083951 
C 1.25364812 -0.80236636 -0.34589656 
C 1.55397467 -0.47825247 1.10236814 
C 2.48121656 -1.40988667 -1.01096173 
H -2.64292515 -1.23907354 1.00016983 
H -2.66025117 -2.98547771 1.24462010 
H -2.67198442 -2.32498900 -0.40306194 
H -0.87188875 1.15979155 1.05886476 
H 1.51524629 2.05715180 -0.20560779 
H 0.34191945 2.49551636 -1.43888421 
H 1.13473736 0.43360049 -2.18479805 
H -0.99389595 -0.67819532 -2.36184668 
H -1.56046806 -0.02396256 -0.83012707 
H 0.15763222 -2.51437597 -1.26836522 
H 2.36480005 0.25308971 1.19339669 
H 1.86562743 -1.38561176 1.64690745 
H 0.68546764 -0.08954612 1.64167675 
H 2.78529486 -2.33540099 -0.50404066 
H 3.33471202 -0.72224663 -0.97289139 
H 2.30634293 -1.65825344 -2.06325412 
O -0.71345522 4.08016147 -0.05463955 
O -1.06958336 3.09267631 0.64296332 
883 
 
O -0.15306710 -2.68124182 1.54255480 
Vibrational frequencies (in cm-1) 
 27.1  32.1  37.5  86.9 115.8 158.4 180.0 192.7 214.6 220.4 248.0 270.9 288.0 330.6 
372.7 402.7 434.6 480.5 503.4 572.2 609.6 669.3 708.5 789.5 808.7 816.0 920.2 930.1 
978.7 991.3 1008.9 1018.0 1020.8 1044.7 1051.0 1055.1 1082.3 1099.3 1131.9 1150.6 
1159.3 1196.7 1205.4 1215.2 1248.7 1255.6 1258.5 1262.5 1269.7 1276.0 1287.1 1291.4 
1296.9 1298.2 1303.0 1307.0 1332.3 1346.2 1358.7 1381.0 1388.7 1405.6 1409.8 1588.9 
1845.2 2615.6 2662.0 2667.9 2674.8 2677.0 2677.6 2682.4 2683.2 2701.6 2709.1 2716.6 
2725.4 2765.6 2780.2 2780.9 2782.3  
 
 
name= MIN141 
energy (in kcal/mol)= -31.513131 
ZPE (in kcal/mol)= 143.792 
G (in kcal/mol)= 117.822 
Geometry 
C -3.20137665 -1.48470494 -0.28237136 
C -1.72938123 -1.30860417 -0.22417513 
C 2.53076394 1.72433652 -0.17542361 
C 2.03561287 0.33376889 0.08751649 
C 0.90289689 0.30066589 1.09195362 
C 0.31102293 -1.11643220 1.32419760 
C -1.10368798 -0.62724641 0.91002662 
C -0.50881166 0.81287781 0.61866854 
C -0.62387128 1.26951210 -0.82052156 
C -1.08736969 1.86505088 1.55552603 
H -3.71377312 -0.50719989 -0.29237256 
H -3.57491787 -2.03308452 0.59860777 
H -3.54433317 -2.03656443 -1.17166835 
H 1.97761374 2.55918229 0.27348093 
H 2.87466186 -0.31212696 0.42673150 
H 1.72634683 -0.14535906 -0.87646370 
H 1.21525299 0.78357545 2.03615477 
H 0.37518545 -1.47582758 2.35284203 
H 0.73497138 -1.89113714 0.67001703 
H -1.79440604 -0.60193369 1.77797677 
H -0.11518766 2.22770304 -0.98193966 
H -1.66933216 1.40248210 -1.11903233 
H -0.17076551 0.54836927 -1.52042745 
H -0.54570502 2.81498126 1.46505738 
H -1.03306733 1.55966601 2.60653590 
H -2.13991307 2.06851023 1.32807420 
O 0.09629691 -1.74507646 -1.41566302 
O 3.50383040 1.93457872 -0.85798230 
O -1.15467714 -1.82374939 -1.27294064 
Vibrational frequencies (in cm-1) 
 44.4  61.3  71.5 122.3 124.7 142.2 163.8 188.8 224.7 234.5 261.2 279.6 294.8 305.2 
343.5 383.5 407.9 435.1 455.6 560.8 587.4 649.2 699.8 760.6 812.9 831.5 914.9 961.0 
989.7 1001.9 1009.7 1017.1 1032.4 1038.4 1051.3 1085.1 1106.3 1125.2 1137.8 1145.1 
1168.5 1184.6 1205.2 1229.9 1244.4 1250.9 1261.4 1265.3 1280.6 1285.8 1287.2 1297.0 
1302.0 1307.5 1313.7 1315.7 1339.8 1349.5 1357.7 1378.9 1399.9 1404.0 1425.4 1619.1 
1834.9 2625.4 2651.4 2653.1 2656.1 2661.2 2672.5 2675.3 2677.6 2680.4 2716.4 2721.0 
2733.6 2757.4 2770.9 2777.3 2782.4  
 
 
name= MIN142 
energy (in kcal/mol)= -31.449193 
ZPE (in kcal/mol)= 143.749 
G (in kcal/mol)= 117.553 
Geometry 
C -3.33406848 -1.11899179 -0.30698275 
C -1.84966267 -1.11282759 -0.29364160 
C 2.91255120 1.20620173 -0.32181011 
C 2.09752607 -0.03880592 -0.12347569 
C 1.00529822 0.14923868 0.91284440 
884 
 
C 0.21623291 -1.15156107 1.22491389 
C -1.11965478 -0.48052459 0.80520708 
C -0.32699562 0.84879253 0.45267737 
C -0.40818452 1.28617534 -0.99497757 
C -0.72225893 1.99796624 1.37041236 
H -3.76528424 -1.56333731 -1.21737391 
H -3.73387093 -0.09353341 -0.22817969 
H -3.73683303 -1.68695788 0.54906632 
H 3.37636505 1.34773830 -1.30744438 
H 2.77266402 -0.86415824 0.19597515 
H 1.66281471 -0.39996406 -1.08420052 
H 1.42548380 0.63017732 1.81804778 
H 0.24827298 -1.46356106 2.27048498 
H 0.50568809 -2.01063440 0.60537660 
H -1.78758949 -0.32193951 1.67694133 
H 0.26471519 2.13181512 -1.18782650 
H -1.42056076 1.60545305 -1.26436905 
H -0.11936018 0.48272593 -1.68940495 
H -0.02644357 2.84150036 1.25546242 
H -0.70072316 1.71140859 2.42778747 
H -1.72827684 2.36720264 1.14558286 
O -0.12302790 -1.81029171 -1.51288159 
O 3.08298779 2.02205563 0.55090776 
O -1.37320604 -1.72224555 -1.34014419 
Vibrational frequencies (in cm-1) 
 37.9  61.5  70.3  92.5 128.3 140.9 153.5 190.2 215.1 219.8 253.8 276.8 295.2 312.9 
330.8 382.0 419.0 436.1 472.6 584.6 605.7 656.2 699.7 764.7 808.9 862.4 914.3 943.3 
989.5 1002.2 1010.0 1017.5 1031.7 1039.9 1048.0 1081.3 1093.7 1113.4 1126.7 1140.3 
1164.8 1183.4 1203.9 1221.5 1248.0 1260.0 1265.5 1268.2 1282.2 1284.7 1287.9 1296.7 
1299.9 1304.1 1309.5 1315.5 1342.4 1349.7 1357.7 1378.0 1399.3 1404.2 1422.9 1620.2 
1839.4 2635.4 2652.8 2655.3 2658.1 2661.7 2671.2 2676.4 2678.6 2681.4 2711.1 2719.1 
2731.6 2758.6 2770.9 2777.6 2781.3  
 
 
name= MIN143 
energy (in kcal/mol)= -31.50593 
ZPE (in kcal/mol)= 143.806 
G (in kcal/mol)= 117.244 
Geometry 
C -1.93866860 -2.43813583 0.28603356 
C -0.43793006 -2.39653159 0.26363659 
C -0.52599448 2.79640312 0.44034453 
C 0.42180107 1.71383215 0.78382499 
C 0.68654545 0.76224650 -0.37278087 
C -0.53670399 -0.05474361 -0.86909911 
C 0.21941245 -1.38230216 -0.62740406 
C 1.43609197 -0.58211005 -0.02798373 
C 1.70280505 -0.83312391 1.44224607 
C 2.71208651 -0.76580116 -0.83487157 
H -2.37829442 -2.25064745 -0.70111042 
H -2.34130304 -1.68946489 0.98271170 
H -2.30014415 -3.41848019 0.63368625 
H -0.57206555 3.71552945 1.00175362 
H 0.02850029 1.15799011 1.66949532 
H 1.38905406 2.14653235 1.13148541 
H 1.18995550 1.30404301 -1.19541282 
H -0.80796193 0.12541805 -1.91424354 
H -1.44008670 0.07028673 -0.26507939 
H 0.49574832 -1.89552379 -1.57204741 
H 2.09273984 -1.85361328 1.59731125 
H 0.79812753 -0.76476024 2.05634410 
H 2.44472744 -0.13619512 1.84611220 
H 3.10096388 -1.78774910 -0.72582013 
H 3.50020806 -0.08213009 -0.49718442 
H 2.56020203 -0.58931634 -1.90528811 
885 
 
O -2.16884053 3.41866092 -0.86092947 
O -1.31279651 2.54719217 -0.56158968 
O 0.21173052 -3.18365976 0.90692664 
Vibrational frequencies (in cm-1) 
 38.6  43.3  58.6  88.2 129.0 140.1 173.4 188.6 210.5 231.7 252.2 264.5 286.7 316.6 
355.7 367.5 407.2 471.7 502.0 517.3 602.0 656.6 674.4 810.4 855.3 860.5 927.3 935.0 
974.4 994.0 1007.4 1018.2 1028.9 1041.3 1048.3 1068.0 1090.4 1111.9 1134.6 1154.5 
1180.7 1185.5 1216.2 1241.3 1258.1 1261.7 1264.1 1273.2 1274.7 1286.1 1289.3 1296.5 
1300.5 1301.3 1304.6 1311.1 1319.9 1342.1 1349.4 1357.4 1380.4 1401.2 1405.5 1578.2 
1844.9 2637.0 2659.2 2666.6 2673.4 2674.2 2677.4 2680.6 2681.9 2711.4 2719.2 2723.7 
2728.4 2760.3 2778.6 2779.4 2782.0  
 
 
name= MIN144 
energy (in kcal/mol)= -31.246311 
ZPE (in kcal/mol)= 143.601 
G (in kcal/mol)= 117.455 
Geometry 
C -3.07715905 -1.36422839 -0.26219592 
C -1.60344503 -1.27284297 -0.42241237 
C 2.41242621 1.86925410 -0.41996317 
C 1.99078587 0.43259878 -0.48165041 
C 1.22797363 -0.02437400 0.74780203 
C 0.73075321 -1.49403366 0.64900383 
C -0.74878391 -1.03605758 0.74135260 
C -0.25793223 0.46628958 0.90309721 
C -0.78057571 1.42828405 -0.14326684 
C -0.53459192 1.00071156 2.30137629 
H -3.36240567 -2.24705857 0.33313320 
H -3.61985540 -1.43062259 -1.21796312 
H -3.46760750 -0.47799346 0.26841579 
H 2.96997340 2.25526053 -1.28581953 
H 2.88032907 -0.21642078 -0.63085138 
H 1.37515092 0.25544578 -1.40002254 
H 1.82256195 0.17952871 1.65712693 
H 1.04572086 -2.13287699 1.47700795 
H 0.99748863 -2.00285146 -0.28612255 
H -1.23641398 -1.40460453 1.66634003 
H -0.28447508 2.40651238 -0.04712388 
H -1.85662681 1.59859639 -0.03541938 
H -0.59546583 1.07396580 -1.16571143 
H -1.59944787 1.19588797 2.46042354 
H 0.00401928 1.94818567 2.45917769 
H -0.20030062 0.30983312 3.08323810 
O -0.05988839 -1.30115626 -2.02963077 
O 2.17000554 2.59493441 0.51328598 
O -1.27045640 -1.39480777 -1.67433484 
Vibrational frequencies (in cm-1) 
 40.3  62.8  75.5 101.3 108.7 132.6 155.8 190.8 218.1 231.6 247.5 272.5 286.6 321.5 
323.9 381.3 415.2 430.1 467.8 579.9 622.7 667.4 706.6 754.4 811.4 838.9 902.5 944.5 
990.0 999.3 1007.3 1014.8 1031.1 1036.3 1047.7 1077.9 1091.3 1109.4 1119.0 1139.8 
1169.5 1180.7 1202.4 1224.9 1244.4 1255.3 1261.5 1265.4 1278.7 1283.8 1287.9 1296.7 
1301.6 1302.1 1309.3 1312.4 1340.8 1351.1 1360.4 1376.9 1398.3 1404.3 1417.8 1619.6 
1838.8 2623.5 2649.0 2655.5 2661.7 2663.2 2669.1 2674.5 2676.7 2682.2 2717.1 2721.2 
2730.2 2758.2 2770.8 2777.0 2780.3  
 
 
name= MIN145 
energy (in kcal/mol)= -31.080553 
ZPE (in kcal/mol)= 143.469 
G (in kcal/mol)= 116.36 
Geometry 
C -2.30124541 -1.64319083 -0.32090508 
C -0.84229027 -1.75381404 -0.24350111 
C -0.31133222 3.48831760 -0.21362844 
886 
 
C 0.21978224 2.23687497 0.43522919 
C 0.70331662 1.23355784 -0.59051245 
C -0.41962267 0.51542693 -1.38696587 
C 0.11350994 -0.87080143 -0.94010849 
C 1.20865494 -0.15585717 -0.04909934 
C 1.06031878 -0.37383901 1.44254814 
C 2.62533544 -0.47641620 -0.49644161 
H -2.66409209 -1.19078705 -1.25240778 
H -2.70383468 -1.05613190 0.52442536 
H -2.77351307 -2.64693933 -0.22240760 
H -0.47994144 3.47209659 -1.29725096 
H -0.57281386 1.80691708 1.08628571 
H 1.03765361 2.50014603 1.14112800 
H 1.45592223 1.70114372 -1.25300521 
H -0.39056084 0.67872530 -2.46742316 
H -1.43180758 0.74800457 -1.04203076 
H 0.57698576 -1.42525998 -1.78560970 
H 1.36388013 -1.38763998 1.73925426 
H 0.02874627 -0.23438181 1.78924968 
H 1.69292986 0.32065119 2.01116955 
H 3.35531698 0.16701445 0.01195619 
H 2.76588016 -0.33423409 -1.57414158 
H 2.89644189 -1.51482303 -0.26736149 
O -1.01150646 -3.52042554 1.05566938 
O -0.55380325 4.47475425 0.43576909 
O -0.26303243 -2.69973916 0.44763904 
Vibrational frequencies (in cm-1) 
 27.0  32.5  61.7 100.2 106.7 120.5 152.9 179.6 191.9 245.1 257.5 280.5 298.0 301.4 
325.0 384.3 399.3 419.9 478.6 540.2 556.2 657.0 688.4 781.3 820.1 873.7 931.6 940.6 
978.5 995.1 1007.3 1018.4 1025.9 1039.7 1064.4 1078.2 1100.8 1112.8 1125.6 1135.2 
1168.5 1185.4 1204.2 1228.8 1241.0 1259.0 1261.2 1264.4 1284.8 1289.1 1292.3 1297.5 
1299.5 1303.1 1306.6 1314.6 1340.6 1349.1 1357.2 1386.3 1401.5 1404.2 1440.9 1576.0 
1837.7 2631.9 2649.2 2653.2 2665.6 2669.1 2671.9 2674.9 2676.1 2682.2 2704.9 2720.1 
2741.6 2763.0 2766.7 2778.6 2782.1  
 
 
name= MIN146 
energy (in kcal/mol)= -30.7949 
ZPE (in kcal/mol)= 143.541 
G (in kcal/mol)= 116.467 
Geometry 
C -3.09122603 -0.54906914 -0.52478008 
C -1.62652961 -0.55682863 -0.57293996 
C 3.18414830 0.43681267 -0.28782721 
C 1.91309084 1.03542260 0.26728304 
C 1.18026027 -0.01950551 1.08119322 
C 0.70153643 -1.24522267 0.25677990 
C -0.78077601 -0.92168187 0.57684491 
C -0.31234668 0.30360975 1.46477125 
C -0.84686898 1.65441364 1.03598644 
C -0.59266299 0.06900794 2.94162056 
H -3.50607134 -1.42298090 -1.06319548 
H -3.49572829 0.33075692 -1.06982268 
H -3.50463526 -0.54684787 0.49011274 
H 4.11880522 0.64640967 0.24315691 
H 1.27986501 1.39486964 -0.57335625 
H 2.12229691 1.92595451 0.88850209 
H 1.77913357 -0.30395046 1.96435447 
H 1.03948521 -2.21001850 0.64730245 
H 0.98423122 -1.22061429 -0.80325450 
H -1.27013661 -1.71295075 1.17823944 
H -1.92259946 1.73987641 1.24139554 
H -0.71760530 1.84431412 -0.03758214 
H -0.34751558 2.47011578 1.57308773 
H -1.66846205 0.10242799 3.15421715 
887 
 
H -0.11517640 0.83562724 3.56396630 
H -0.22421236 -0.90468125 3.28505872 
O -1.65316458 0.13588553 -2.65491586 
O 3.17625295 -0.25188217 -1.27670411 
O -0.97025280 -0.22190293 -1.65114995 
Vibrational frequencies (in cm-1) 
 31.0  37.2  64.7  78.5  87.0 119.2 169.9 185.8 194.6 217.5 229.3 273.6 282.9 298.8 
324.8 385.3 427.8 455.6 471.6 526.7 558.3 668.6 689.1 825.3 837.3 900.4 932.9 944.4 
982.7 994.8 1008.3 1017.4 1029.8 1045.5 1047.2 1068.9 1089.1 1113.6 1123.2 1131.4 
1154.3 1180.7 1200.6 1218.6 1235.3 1251.6 1263.1 1280.3 1284.2 1287.6 1291.4 1296.5 
1297.3 1302.8 1309.1 1313.4 1338.9 1345.4 1351.6 1385.5 1401.4 1404.4 1442.8 1595.7 
1841.3 2635.8 2649.2 2665.2 2667.7 2669.6 2673.6 2674.3 2676.3 2678.6 2717.7 2724.1 
2743.2 2757.6 2769.6 2779.5 2782.5  
 
 
name= MIN147 
energy (in kcal/mol)= -31.148301 
ZPE (in kcal/mol)= 143.986 
G (in kcal/mol)= 117.814 
Geometry 
C -2.87026105 -1.04099398 -0.89763857 
C -1.38468763 -1.22013663 -0.80161313 
C 1.58482952 0.79669082 -0.76323325 
C 1.96927978 0.47972873 0.63128655 
C 1.02147445 -0.48466184 1.33592809 
C 0.69690332 -1.79676575 0.57468095 
C -0.81324143 -1.45162944 0.56971567 
C -0.51620837 -0.14216427 1.39241217 
C -0.96235324 1.15707342 0.75509594 
C -1.05686750 -0.23222608 2.81509229 
H -3.12606500 -0.29934352 -1.67172348 
H -3.32685721 -0.71922301 0.04395569 
H -3.34882966 -1.98381888 -1.20249861 
H 1.26481945 0.04289633 -1.47295061 
H 2.06703752 1.40325663 1.24590925 
H 2.99152397 0.02535374 0.62280378 
H 1.42032131 -0.68138281 2.35071882 
H 0.94720042 -2.70888769 1.12240673 
H 1.14419054 -1.88077875 -0.42366444 
H -1.43109633 -2.17714304 1.12471525 
H -0.46834614 2.01921157 1.22001503 
H -2.04397285 1.30897442 0.86593073 
H -0.75345541 1.20210065 -0.32326432 
H -0.69459466 0.60170504 3.42883825 
H -0.75636088 -1.15972362 3.31546656 
H -2.15251249 -0.19563077 2.83079287 
O 1.33694443 2.41326247 -2.22278312 
O 1.65529700 2.05958060 -1.05450360 
O -0.68682440 -1.20443189 -1.78552361 
Vibrational frequencies (in cm-1) 
 36.6  54.4  66.2  99.3 114.6 166.3 179.3 199.4 208.7 214.5 265.6 295.1 299.2 314.8 
347.9 375.3 409.4 441.2 561.5 571.5 580.3 610.9 688.5 790.2 824.6 899.3 916.5 940.7 
995.2 1004.3 1009.1 1016.9 1031.3 1041.4 1052.9 1074.6 1091.1 1107.6 1126.0 1152.0 
1171.7 1192.0 1211.9 1233.0 1238.4 1253.7 1265.0 1271.3 1279.6 1286.3 1290.5 1293.1 
1297.2 1302.2 1308.7 1316.8 1331.4 1339.3 1356.2 1380.3 1390.5 1406.1 1410.3 1561.4 
1850.2 2644.4 2658.8 2662.6 2674.1 2676.4 2676.8 2677.6 2679.3 2686.4 2713.6 2728.0 
2730.0 2760.0 2778.2 2779.5 2782.8  
 
 
name= MIN148 
energy (in kcal/mol)= -30.748647 
ZPE (in kcal/mol)= 143.81 
G (in kcal/mol)= 117.14 
Geometry 
C -3.17016519 -1.01384470 -0.76268077 
888 
 
C -1.67051640 -1.05371217 -0.75034625 
C 1.65085101 0.75784730 -0.72334326 
C 1.85083704 0.48433451 0.71868590 
C 0.86615329 -0.50225634 1.33349794 
C 0.47906914 -1.73894286 0.48074943 
C -1.02103437 -1.36308804 0.56842639 
C -0.65306232 -0.09507746 1.42814427 
C -1.03684508 1.23977357 0.82377849 
C -1.18526582 -0.19836934 2.85183433 
H -3.58065188 -0.51183280 0.12096871 
H -3.58434617 -2.03155252 -0.79191291 
H -3.54705255 -0.49028900 -1.65554944 
H 0.97808631 0.18423495 -1.35179874 
H 1.81703768 1.43249433 1.30538068 
H 2.88512815 0.08716148 0.87123417 
H 1.25297801 -0.79888017 2.32950851 
H 0.73062636 -2.69889024 0.93873836 
H 0.88183874 -1.74882587 -0.54017411 
H -1.61801618 -2.10008292 1.13146904 
H -0.57761849 2.07248482 1.37073483 
H -2.12242948 1.39703023 0.85124331 
H -0.72865997 1.33280013 -0.22749058 
H -2.27719628 -0.10317966 2.87934471 
H -0.77352694 0.59479405 3.48783438 
H -0.93142049 -1.15587988 3.32108971 
O 2.27002626 2.01730563 -2.40613509 
O 2.36841110 1.73945982 -1.18027304 
O -1.02816856 -0.85926244 -1.75236114 
Vibrational frequencies (in cm-1) 
 19.5  51.1  65.5 105.4 134.6 149.1 172.1 189.7 206.1 217.3 255.8 266.0 271.6 318.3 
346.7 369.4 398.1 437.3 561.6 575.4 586.6 606.8 684.5 782.1 824.7 875.6 916.1 943.3 
995.8 1004.1 1014.3 1016.6 1036.2 1043.0 1049.6 1071.1 1088.0 1108.0 1128.8 1156.2 
1174.7 1207.7 1212.8 1232.9 1239.1 1261.0 1267.2 1271.7 1273.1 1287.8 1288.6 1293.2 
1297.7 1301.9 1307.1 1311.2 1338.3 1341.8 1356.4 1379.7 1389.9 1405.6 1410.7 1556.2 
1852.9 2640.7 2662.4 2667.2 2674.3 2674.9 2675.2 2676.2 2676.8 2679.3 2712.3 2725.6 
2729.9 2759.0 2779.0 2780.1 2782.9  
 
 
name= MIN149 
energy (in kcal/mol)= -31.116069 
ZPE (in kcal/mol)= 144.187 
G (in kcal/mol)= 118.212 
Geometry 
C -2.11378997 -1.74050721 0.46648467 
C -0.61967094 -1.81590769 0.53215881 
C -0.01260473 2.19742789 0.56119347 
C 0.43016626 2.07878368 -0.83380526 
C 0.74933800 0.66804880 -1.32783562 
C -0.47692239 -0.25787352 -1.54219365 
C 0.16306633 -1.35883402 -0.66700587 
C 1.40205817 -0.42381124 -0.39618687 
C 1.64479619 -0.07558789 1.05699174 
C 2.68598893 -0.98027207 -1.00430351 
H -2.58249665 -2.33961811 1.26018568 
H -2.50770127 -2.08190576 -0.49791330 
H -2.45832089 -0.69825054 0.60360828 
H 0.66335827 2.49300349 1.35580181 
H 1.31587152 2.72962141 -1.01088313 
H -0.38341336 2.48216454 -1.49763595 
H 1.34071466 0.77348164 -2.26146472 
H -0.65095402 -0.54671687 -2.58125407 
H -1.41969714 0.15684400 -1.15838805 
H 0.44754334 -2.26037410 -1.24605497 
H 0.72318158 0.15938799 1.59959458 
H 2.34827624 0.75578876 1.16169465 
889 
 
H 2.06966105 -0.94176345 1.59356898 
H 3.50030178 -0.24907624 -0.94619487 
H 2.56352343 -1.25673972 -2.05676086 
H 3.01501399 -1.88048627 -0.46835737 
O -2.13207303 1.71147377 0.18636918 
O -1.21881047 2.03013877 0.99704080 
O -0.06235341 -2.26623566 1.50486791 
Vibrational frequencies (in cm-1) 
 29.7  42.9  62.3 127.3 159.3 174.6 185.2 197.7 210.6 239.5 242.5 300.2 332.1 340.6 
372.5 410.4 436.0 485.1 505.5 587.2 615.1 669.4 699.8 796.2 812.3 859.1 904.5 933.7 
965.8 989.1 1007.8 1017.7 1021.6 1040.1 1043.3 1065.9 1082.5 1109.6 1118.9 1132.0 
1165.0 1208.2 1218.6 1224.5 1238.5 1252.9 1255.5 1267.4 1274.1 1281.9 1287.3 1294.6 
1300.6 1301.5 1305.6 1323.1 1330.8 1342.5 1348.5 1380.1 1391.8 1406.0 1413.6 1613.7 
1838.7 2637.1 2642.8 2657.7 2665.9 2674.6 2677.8 2679.2 2685.9 2706.1 2710.4 2716.0 
2723.5 2757.3 2775.1 2778.5 2781.7  
 
 
name= MIN150 
energy (in kcal/mol)= -30.304313 
ZPE (in kcal/mol)= 143.522 
G (in kcal/mol)= 116.657 
Geometry 
C -2.78016830 -0.96041123 -0.48468287 
C -1.32537984 -0.96958200 -0.65554279 
C 1.68916013 1.57607238 -0.62461599 
C 2.22643656 0.91312032 0.61823162 
C 1.46785917 -0.30891477 1.09407768 
C 1.12323108 -1.39447316 0.03916925 
C -0.38081814 -1.32045562 0.41800016 
C -0.05910910 -0.16434423 1.45144487 
C -0.70207093 1.17235361 1.14833874 
C -0.35906094 -0.57844787 2.88475700 
H -3.12838726 -1.44323695 0.43530998 
H -3.27463048 -1.45271539 -1.34981539 
H -3.17373654 0.07500101 -0.49936142 
H 1.22121813 0.94536134 -1.38940695 
H 2.27518020 1.66285459 1.44095312 
H 3.28965185 0.64230147 0.42554477 
H 2.02459554 -0.74706297 1.94982489 
H 1.58059189 -2.36966485 0.23732781 
H 1.37286319 -1.13581547 -0.99171941 
H -0.72574648 -2.24208235 0.93197287 
H -0.65813850 1.44345430 0.08617781 
H -1.76384076 1.18054661 1.42801931 
H -0.21588227 1.98445860 1.70689755 
H 0.02315870 0.16318973 3.59830064 
H 0.09335006 -1.54170074 3.14552823 
H -1.43820588 -0.66826103 3.05877017 
O -1.53522884 -0.34827945 -2.75281133 
O 1.79597194 2.76639167 -0.78392708 
O -0.76790231 -0.67085089 -1.79746116 
Vibrational frequencies (in cm-1) 
 33.7  39.1  53.6  72.8 112.5 131.9 164.4 195.2 213.9 224.3 252.9 277.6 280.5 297.4 
333.8 385.9 417.5 448.4 453.4 540.7 599.8 669.4 685.1 762.4 823.4 852.4 913.5 931.9 
995.1 1002.2 1008.7 1016.5 1029.9 1042.3 1051.9 1068.3 1076.9 1114.4 1125.7 1131.7 
1162.3 1193.6 1207.0 1230.2 1237.9 1257.3 1261.0 1265.5 1282.3 1287.9 1290.3 1293.8 
1297.9 1300.9 1309.6 1312.7 1338.1 1354.2 1383.3 1385.1 1404.8 1406.3 1447.4 1590.2 
1834.4 2633.5 2645.8 2655.1 2665.9 2670.9 2673.5 2675.7 2677.2 2677.9 2708.5 2715.7 
2736.7 2762.9 2769.2 2779.3 2782.5  
 
 
name= MIN151 
energy (in kcal/mol)= -30.827504 
ZPE (in kcal/mol)= 144.058 
G (in kcal/mol)= 118.642 
890 
 
Geometry 
C -2.05700891 -1.50508929 0.38527334 
C -0.58122000 -1.50513488 0.36287851 
C -1.22955160 2.28951658 0.22364879 
C -0.18558997 2.48724983 -0.84321112 
C 0.48059047 1.20325234 -1.31741210 
C -0.45941604 0.03297948 -1.70952987 
C 0.23690404 -0.90767795 -0.69512278 
C 1.19800830 0.27629363 -0.26472250 
C 1.11285562 0.69154171 1.18855765 
C 2.64397712 -0.01230169 -0.64294529 
H -2.47097204 -1.91185142 -0.55376120 
H -2.46042031 -0.47577089 0.47619496 
H -2.48690563 -2.08880425 1.21273802 
H -1.01666409 2.69366655 1.22290615 
H 0.59556355 3.19247570 -0.49300187 
H -0.67006159 2.97621448 -1.71946773 
H 1.17305929 1.46405038 -2.14391406 
H -0.36769548 -0.28581321 -2.75125895 
H -1.52187055 0.22344854 -1.51998713 
H 0.81985659 -1.72273857 -1.18783452 
H 1.65745797 -0.03416167 1.82261397 
H 0.08861684 0.71201585 1.56981812 
H 1.57047841 1.67194719 1.35454500 
H 2.75609342 -0.28226992 -1.69808412 
H 3.02942178 -0.85882395 -0.05028367 
H 3.29188142 0.84825446 -0.44701718 
O 1.19798769 -2.26616777 1.42363424 
O -2.28241139 1.73955779 0.00923785 
O -0.06677881 -2.16446031 1.36470332 
Vibrational frequencies (in cm-1) 
 50.9  55.8 105.1 123.4 144.8 156.9 190.2 214.1 224.8 245.3 262.7 279.4 306.9 309.4 
333.0 385.4 423.8 465.3 478.1 540.4 599.6 656.0 687.3 794.9 809.4 901.0 919.2 927.4 
988.9 996.1 1009.5 1017.5 1019.6 1029.4 1059.4 1068.9 1082.0 1092.3 1111.3 1135.2 
1161.1 1194.6 1209.1 1225.4 1249.4 1254.8 1262.0 1277.0 1285.6 1290.0 1296.8 1299.2 
1303.5 1306.8 1316.3 1322.4 1337.5 1357.3 1380.9 1383.1 1405.7 1407.5 1433.8 1584.0 
1837.4 2635.6 2643.7 2648.1 2663.6 2664.5 2665.1 2674.1 2680.6 2684.6 2694.4 2712.7 
2737.8 2760.7 2768.2 2775.7 2779.1  
 
 
name= MIN152 
energy (in kcal/mol)= -30.137363 
ZPE (in kcal/mol)= 143.449 
G (in kcal/mol)= 116.464 
Geometry 
C -2.74696445 -1.17490147 -0.60920503 
C -1.28213976 -1.17453655 -0.64156368 
C 1.95321042 1.59107441 -0.52105491 
C 2.14849294 1.10150452 0.88985935 
C 1.25574074 -0.03514966 1.33763854 
C 1.08993557 -1.26099209 0.39874878 
C -0.45202238 -1.20401228 0.57274840 
C -0.30623499 0.16649104 1.35250554 
C -0.83021135 1.37378144 0.60256008 
C -0.89577851 0.11478363 2.75198600 
H -3.15393322 -0.41737985 -1.31243206 
H -3.17335159 -0.99104544 0.38375153 
H -3.14738522 -2.13723766 -0.98502320 
H 1.54699939 0.89592775 -1.26481341 
H 2.03413256 1.95957811 1.59180590 
H 3.21680660 0.80096458 0.99673168 
H 1.60141808 -0.36164691 2.34348237 
H 1.55134639 -2.18122088 0.76949689 
H 1.45412298 -1.10982372 -0.62020348 
H -0.81642914 -2.01078177 1.24576688 
891 
 
H -1.92667681 1.42637177 0.64148682 
H -0.55826921 1.36896907 -0.46024407 
H -0.44789943 2.30944350 1.03238214 
H -1.99078535 0.05371316 2.72461432 
H -0.63648986 1.01598619 3.32298071 
H -0.53744902 -0.74635403 3.32709754 
O -1.29699210 -1.15818768 -2.83709579 
O 2.26276124 2.71540827 -0.82881545 
O -0.61941247 -1.17421968 -1.76567472 
Vibrational frequencies (in cm-1) 
 30.6  35.9  48.7  94.7 114.3 131.5 161.6 188.2 210.0 219.9 248.2 271.1 274.0 290.4 
333.5 374.7 410.6 449.6 456.7 540.3 612.6 657.3 684.0 752.5 819.9 842.9 913.6 937.2 
995.0 1000.8 1008.8 1016.3 1030.0 1043.0 1051.6 1072.1 1073.4 1112.8 1128.0 1136.0 
1164.0 1198.3 1205.4 1230.2 1240.4 1257.4 1261.8 1267.2 1282.0 1286.6 1289.7 1294.7 
1297.3 1300.1 1307.2 1317.7 1340.9 1351.4 1383.6 1385.5 1403.8 1407.5 1450.9 1591.7 
1832.6 2634.6 2645.2 2652.4 2666.8 2671.1 2673.4 2675.7 2677.0 2678.1 2705.7 2713.7 
2736.1 2762.5 2769.0 2779.4 2782.4  
 
 
name= MIN153 
energy (in kcal/mol)= -30.525978 
ZPE (in kcal/mol)= 143.945 
G (in kcal/mol)= 117.581 
Geometry 
C -1.91644637 -1.71207739 0.54029787 
C -0.42321231 -1.81966539 0.51876300 
C -0.53346623 1.84759850 0.56348308 
C 0.55672718 2.02783443 -0.42105536 
C 0.86576133 0.74858985 -1.20057891 
C -0.33289957 -0.18705051 -1.51385024 
C 0.31351267 -1.33406109 -0.70068646 
C 1.57820549 -0.43366905 -0.43774589 
C 1.94578014 -0.20139585 1.01103409 
C 2.79679647 -0.93781532 -1.20404269 
H -2.37191848 -1.94114864 -0.42942564 
H -2.24038978 -0.69612309 0.82919855 
H -2.35167071 -2.39472936 1.28759664 
H -0.36580094 1.48545105 1.56597207 
H 1.48447289 2.37036549 0.09457238 
H 0.31329741 2.83990197 -1.14327716 
H 1.42601801 1.02702028 -2.11385107 
H -0.44756288 -0.41249822 -2.57948247 
H -1.30778166 0.14895816 -1.15534260 
H 0.55606426 -2.22143337 -1.31902417 
H 2.30794686 -1.13626342 1.47262517 
H 1.09645074 0.11431050 1.62569903 
H 2.73970594 0.54561016 1.11502230 
H 2.57738518 -1.12392529 -2.26069704 
H 3.16612239 -1.87996957 -0.77723957 
H 3.62124257 -0.21674377 -1.16048129 
O -2.69647451 1.90587731 0.87227296 
O -1.71641030 2.12309090 0.10654861 
O 0.17489413 -2.32606962 1.43725916 
Vibrational frequencies (in cm-1) 
 28.4  45.2  52.9  85.9 167.2 171.9 182.6 200.3 211.9 227.5 266.4 282.3 314.1 329.3 
337.3 381.5 412.0 481.8 492.3 555.6 593.9 626.2 688.9 795.9 816.4 899.1 917.7 951.6 
965.3 990.3 1009.4 1019.1 1023.1 1044.4 1050.9 1075.5 1081.5 1105.8 1129.5 1145.6 
1153.2 1194.1 1214.5 1228.6 1251.2 1258.0 1262.7 1272.8 1279.1 1286.3 1293.2 1296.2 
1297.5 1299.6 1307.1 1313.0 1323.6 1339.3 1360.1 1379.1 1386.9 1405.4 1408.5 1569.1 
1840.2 2644.6 2647.5 2659.4 2674.2 2674.9 2678.0 2680.0 2681.7 2710.5 2712.5 2718.3 
2732.6 2764.2 2774.7 2779.5 2782.2  
 
 
name= MIN154 
energy (in kcal/mol)= -30.170767 
892 
 
ZPE (in kcal/mol)= 143.619 
G (in kcal/mol)= 116.064 
Geometry 
C -3.55327062 -0.50041673 -0.73566447 
C -2.08648696 -0.79435564 -0.61029927 
C 2.04231908 -0.14410519 -0.50117418 
C 1.92606067 -0.06921819 0.97214794 
C 0.52781219 -0.30551363 1.52244081 
C -0.24593614 -1.55198980 1.01961560 
C -1.50781686 -0.68789611 0.77043013 
C -0.66773317 0.61462515 1.06540890 
C -0.41429771 1.49290490 -0.14234659 
C -1.24056132 1.44214596 2.20633968 
H -4.15052666 -1.32303159 -0.31735695 
H -3.85207883 -0.39001354 -1.78925845 
H -3.83701091 0.41785042 -0.20798939 
H 1.47037653 -0.83492729 -1.10461388 
H 2.29929655 0.90837314 1.35677336 
H 2.61056862 -0.83591176 1.41712972 
H 0.59811632 -0.30813728 2.63157681 
H -0.37051038 -2.34766593 1.75621236 
H 0.16047957 -2.00490696 0.10541050 
H -2.28716026 -0.85306532 1.53503229 
H -1.31388879 2.04987247 -0.43298578 
H -0.11042106 0.91404671 -1.02880680 
H 0.37364380 2.22969919 0.05294605 
H -0.54319805 2.23437712 2.50701569 
H -1.45156121 0.83901134 3.09601811 
H -2.17851412 1.92998921 1.91469670 
O 3.09518967 0.66089260 -2.24686035 
O 2.90676170 0.68649380 -1.00132928 
O -1.42264613 -1.11998473 -1.56254644 
Vibrational frequencies (in cm-1) 
 22.4  26.6  39.8  86.6  91.7 153.3 159.9 172.9 200.2 210.0 254.8 281.3 288.1 293.5 
350.8 366.5 384.5 441.8 563.3 581.0 587.8 610.9 667.0 776.7 812.6 881.9 921.0 943.1 
995.4 997.7 1009.8 1014.7 1030.6 1039.9 1048.5 1075.4 1087.6 1102.9 1136.3 1162.7 
1174.7 1197.7 1211.3 1237.8 1239.8 1262.4 1271.6 1273.7 1275.4 1284.6 1285.4 1295.7 
1298.4 1304.2 1307.8 1314.7 1342.5 1345.7 1353.3 1379.1 1391.8 1404.2 1414.7 1557.0 
1855.6 2641.2 2655.2 2668.4 2674.6 2675.4 2677.0 2677.7 2679.4 2696.8 2709.1 2726.9 
2729.1 2760.4 2778.1 2780.3 2782.7  
 
 
name= MIN155 
energy (in kcal/mol)= -30.314804 
ZPE (in kcal/mol)= 143.804 
G (in kcal/mol)= 117.632 
Geometry 
C -3.07686411 -1.01304410 -0.61178487 
C -1.59367195 -0.94840103 -0.64126196 
C 2.17472716 0.94750462 -0.65613125 
C 2.26515412 0.56034146 0.80247325 
C 1.09960456 -0.24673383 1.33680597 
C 0.64876592 -1.50425310 0.54782191 
C -0.83129569 -1.03737561 0.60382678 
C -0.35691487 0.34144060 1.23207911 
C -0.53582120 1.53746110 0.32233083 
C -0.98342631 0.60849651 2.59240713 
H -3.49052325 -0.27091543 0.09239274 
H -3.42648778 -2.00389239 -0.27698162 
H -3.54455035 -0.82228917 -1.59047427 
H 1.93230601 0.16761444 -1.38873273 
H 2.38682336 1.47973628 1.41782195 
H 3.20718824 -0.01478192 0.94161836 
H 1.32672938 -0.50975111 2.39319902 
H 0.83792523 -2.45413523 1.05214297 
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H 1.06492940 -1.58361533 -0.46516089 
H -1.40006190 -1.62990142 1.35351147 
H 0.07977357 2.38709704 0.65228680 
H -1.57573464 1.87939090 0.29491636 
H -0.23687159 1.32538601 -0.71609524 
H -0.87953324 -0.24244060 3.27443872 
H -2.05317168 0.82969054 2.50571106 
H -0.51049444 1.47342179 3.07674976 
O 0.07160549 -0.71230487 -2.09753055 
O 2.40413591 2.08270121 -0.99646792 
O -1.16435907 -0.80938694 -1.86155713 
Vibrational frequencies (in cm-1) 
 34.1  53.4  65.6 104.7 121.5 150.6 169.7 197.5 220.3 230.9 265.4 295.0 308.1 313.1 
328.3 375.3 432.4 434.1 456.8 571.9 593.2 640.8 693.7 772.0 800.3 875.5 909.8 935.3 
993.2 1000.4 1008.3 1015.6 1016.9 1035.5 1043.4 1069.2 1089.9 1112.0 1130.8 1149.6 
1168.7 1191.2 1204.5 1237.4 1255.1 1260.3 1265.0 1267.7 1282.6 1283.1 1289.7 1292.3 
1296.4 1301.3 1310.2 1318.8 1341.7 1350.4 1375.6 1384.9 1401.8 1405.0 1427.5 1624.5 
1826.7 2641.5 2654.6 2656.6 2660.7 2661.2 2666.1 2673.9 2676.3 2679.5 2706.4 2714.3 
2737.2 2756.9 2771.1 2777.1 2782.0  
 
 
name= MIN156 
energy (in kcal/mol)= -30.534575 
ZPE (in kcal/mol)= 144.076 
G (in kcal/mol)= 118.025 
Geometry 
C -1.66551770 -1.93357635 0.40024786 
C -0.17005796 -1.90548007 0.39091988 
C -0.77009642 1.91547800 0.52619371 
C 0.18507952 2.17576702 -0.57420200 
C 0.76430270 0.91855806 -1.21955070 
C -0.23378674 -0.20479346 -1.60593372 
C 0.54569432 -1.22948318 -0.74838138 
C 1.56920194 -0.10657208 -0.33254453 
C 1.65206141 0.17497776 1.15227125 
C 2.96437244 -0.36269725 -0.88889393 
H -2.09663164 -2.10964693 -0.59110032 
H -2.08163105 -0.98328852 0.78321523 
H -2.04339845 -2.71828142 1.07525677 
H -0.49887805 1.99523102 1.56764257 
H 1.02782891 2.80158274 -0.19811449 
H -0.29733588 2.78904863 -1.37155056 
H 1.37198145 1.23752746 -2.09133845 
H -0.24426771 -0.44016555 -2.67546891 
H -1.27039613 -0.03971933 -1.30867749 
H 1.02490243 -2.02115050 -1.35964964 
H 2.18331158 1.10897523 1.35974497 
H 2.19013163 -0.63754137 1.67004971 
H 0.66935934 0.22056726 1.63536474 
H 3.42901743 -1.22840729 -0.39667662 
H 3.62303341 0.49757787 -0.72388617 
H 2.95441973 -0.57071871 -1.96404737 
O -2.80297427 1.29472725 1.03986469 
O -1.96079821 1.57679885 0.14014810 
O 0.46711992 -2.44501936 1.26386066 
Vibrational frequencies (in cm-1) 
 29.8  39.1  85.9  98.5 173.6 176.2 185.4 194.9 213.5 216.6 280.4 297.4 312.7 317.5 
346.0 374.5 426.9 479.2 487.9 550.8 597.6 638.0 683.7 792.8 814.2 887.4 917.0 943.5 
979.5 993.0 1008.7 1019.2 1022.7 1043.8 1047.4 1072.9 1082.0 1108.8 1130.1 1150.4 
1157.6 1197.5 1213.6 1237.1 1256.5 1259.0 1263.1 1271.4 1280.8 1284.6 1292.1 1295.7 
1298.2 1300.3 1310.3 1313.8 1326.3 1339.2 1358.6 1378.9 1389.3 1406.3 1410.4 1574.6 
1837.0 2641.4 2647.7 2657.6 2672.9 2674.8 2678.7 2680.9 2682.5 2709.2 2715.1 2717.2 
2731.5 2765.7 2775.2 2778.6 2782.0  
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name= MIN157 
energy (in kcal/mol)= -30.139398 
ZPE (in kcal/mol)= 143.73 
G (in kcal/mol)= 117.331 
Geometry 
C -1.88286533 -1.63026682 0.20515623 
C -0.40671577 -1.61766456 0.21325528 
C -1.65359535 2.03901152 0.07079032 
C -0.34090895 2.50442220 -0.50191776 
C 0.51720297 1.36154168 -1.02194811 
C -0.23139012 0.16008864 -1.66288017 
C 0.44141372 -0.82294531 -0.67606743 
C 1.20540246 0.38646227 0.00619613 
C 0.90470651 0.59277904 1.47610765 
C 2.70910299 0.28995915 -0.20520271 
H -2.31980127 -2.30730909 0.95604221 
H -2.27301295 -1.94764111 -0.77905590 
H -2.30151838 -0.62609600 0.39481695 
H -1.64433509 1.59652555 1.07564797 
H 0.22381364 3.08120881 0.25914493 
H -0.53901880 3.21644933 -1.33495682 
H 1.27222121 1.78637753 -1.71522346 
H 0.02750106 -0.01592200 -2.71194257 
H -1.32187619 0.21186997 -1.61192796 
H 1.16812340 -1.51017607 -1.17627557 
H 1.31412925 1.54232272 1.83968195 
H 1.37293142 -0.21051367 2.07367162 
H -0.16315818 0.57331745 1.70623664 
H 3.11370950 -0.58575930 0.32938909 
H 3.22819248 1.17642496 0.17451340 
H 2.97848107 0.17104693 -1.25978951 
O 1.36493728 -2.52560659 1.15711610 
O -2.68975302 2.14623565 -0.53718487 
O 0.10146723 -2.44768701 1.08470475 
Vibrational frequencies (in cm-1) 
 22.5  53.8  80.7  88.3 133.4 142.2 174.4 206.7 224.7 239.6 253.6 265.5 275.7 300.5 
334.4 382.9 422.2 474.8 481.0 522.7 578.8 653.3 690.1 795.8 810.1 892.1 910.3 959.5 
980.1 991.2 1010.7 1012.7 1018.7 1030.9 1058.3 1077.4 1081.6 1095.1 1115.6 1137.2 
1149.2 1191.4 1209.6 1228.2 1254.7 1257.3 1263.1 1283.4 1286.5 1287.2 1290.0 1297.0 
1298.2 1306.3 1311.5 1326.3 1339.7 1357.4 1380.4 1381.2 1403.8 1407.7 1443.6 1578.9 
1839.8 2634.1 2647.8 2654.7 2660.3 2662.7 2664.2 2675.1 2678.1 2682.0 2691.6 2713.1 
2738.8 2763.9 2769.0 2774.9 2779.2  
 
 
name= MIN158 
energy (in kcal/mol)= -29.80233 
ZPE (in kcal/mol)= 143.43 
G (in kcal/mol)= 116.328 
Geometry 
C -1.92605075 -1.61642059 -0.14760699 
C -0.45555925 -1.75606199 -0.15573175 
C -1.53187897 2.32617033 -0.04083242 
C -0.12639924 2.59925726 -0.49753667 
C 0.68876914 1.38126599 -0.88206839 
C 0.00471069 0.26869148 -1.72403046 
C 0.50057832 -0.81292635 -0.73353163 
C 1.04931956 0.32193931 0.22749425 
C 0.31514432 0.45806401 1.54620846 
C 2.54306086 0.19437692 0.47294378 
H -2.24267640 -0.70453924 0.38704326 
H -2.43842076 -2.46189438 0.34112363 
H -2.32828740 -1.54976189 -1.17278496 
H -2.04303041 1.44051600 -0.43800861 
H 0.41447680 3.17163221 0.29138022 
H -0.18083100 3.30193728 -1.36083922 
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H 1.61728187 1.73455472 -1.38120134 
H 0.40444491 0.16257365 -2.73722767 
H -1.07951102 0.35192722 -1.81229038 
H 1.35917151 -1.39961131 -1.15651649 
H -0.77237430 0.48597015 1.43401614 
H 0.60994884 1.37635425 2.07207229 
H 0.54987285 -0.38332408 2.21448146 
H 2.76643004 -0.73591542 1.02021189 
H 2.92809266 1.02951681 1.06854065 
H 3.12062650 0.15523446 -0.45705196 
O 1.18315811 -3.10616736 0.43422254 
O -2.10257623 3.06870449 0.71994307 
O -0.05928398 -2.86927998 0.40410781 
Vibrational frequencies (in cm-1) 
 24.8  37.0  45.8  91.5 110.2 139.6 164.7 179.6 208.3 228.2 251.0 264.9 275.3 283.2 
337.8 370.7 425.6 434.8 478.4 569.4 603.6 641.9 686.7 749.8 798.6 841.6 907.9 933.2 
991.9 995.8 1007.6 1014.9 1023.8 1032.1 1047.8 1072.0 1082.4 1106.9 1130.9 1145.5 
1164.0 1192.8 1210.2 1237.9 1260.1 1262.2 1264.9 1269.1 1280.5 1280.7 1291.5 1294.7 
1300.3 1308.5 1311.3 1330.2 1347.9 1357.4 1381.6 1384.7 1404.3 1410.5 1452.9 1575.9 
1834.6 2641.5 2650.8 2653.3 2658.6 2663.3 2667.4 2670.7 2674.1 2680.4 2687.7 2711.1 
2735.4 2764.4 2768.7 2778.6 2780.6  
 
 
name= MIN159 
energy (in kcal/mol)= -30.072858 
ZPE (in kcal/mol)= 143.75 
G (in kcal/mol)= 117.564 
Geometry 
C -2.82336776 -1.11400718 -0.64562873 
C -1.33734478 -1.13142546 -0.65981469 
C 1.78161687 1.35215151 -0.71634801 
C 2.09523286 0.99814096 0.71814038 
C 1.14468873 -0.00206232 1.34680620 
C 0.93320517 -1.34323839 0.59868604 
C -0.60431144 -1.14294341 0.60724648 
C -0.40435439 0.27405173 1.29612737 
C -0.85793034 1.46172958 0.47371909 
C -1.02363389 0.33247059 2.68567114 
H -3.20273251 -0.33274137 0.03526502 
H -3.22955329 -2.07483179 -0.28784231 
H -3.27127961 -0.92375510 -1.63366855 
H 1.59982042 0.53369633 -1.42788724 
H 2.12018852 1.92516819 1.33184923 
H 3.13137327 0.59417464 0.75326103 
H 1.47213131 -0.17401566 2.39374635 
H 1.26778534 -2.22762951 1.14673492 
H 1.39392069 -1.39447758 -0.39705656 
H -1.09244630 -1.85627651 1.30809565 
H -0.64904294 1.34499109 -0.59809118 
H -1.93382770 1.64389575 0.57180404 
H -0.34643122 2.38293125 0.79253310 
H -0.73475617 1.25709706 3.20295322 
H -0.70778261 -0.50455242 3.31846834 
H -2.11812660 0.31313901 2.64125171 
O 0.34233944 -1.15838072 -2.12589854 
O 1.75248248 2.50708590 -1.06708185 
O -0.89478981 -1.13879702 -1.88289906 
Vibrational frequencies (in cm-1) 
 24.4  69.5  77.5  95.2 111.6 156.0 177.9 197.3 223.3 237.1 265.9 290.9 295.8 314.8 
328.8 385.9 427.7 440.5 451.3 561.9 591.3 649.0 693.8 777.8 801.4 874.6 910.7 933.4 
993.5 1000.8 1003.8 1014.0 1016.7 1034.3 1048.4 1071.1 1094.1 1113.5 1123.4 1149.0 
1167.0 1188.9 1203.7 1234.1 1253.1 1262.4 1264.3 1267.3 1284.2 1285.9 1289.9 1291.1 
1297.1 1301.6 1307.8 1317.0 1338.0 1344.7 1371.7 1383.2 1399.9 1406.1 1419.5 1623.6 
1827.0 2628.8 2655.0 2659.4 2660.0 2660.6 2662.1 2672.5 2675.2 2678.9 2707.2 2712.6 
2738.3 2756.3 2770.3 2777.7 2782.1  
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name= MIN160 
energy (in kcal/mol)= -30.15257 
ZPE (in kcal/mol)= 143.87 
G (in kcal/mol)= 117.36 
Geometry 
C -1.70970087 -1.96302548 -0.02344398 
C -0.21553155 -2.01653498 0.01327332 
C -1.14383665 2.16225454 -0.08440897 
C 0.31422991 2.26890159 -0.31311690 
C 0.87784750 1.05092159 -1.04593435 
C -0.12018760 0.02336415 -1.65067858 
C 0.58371950 -1.13515122 -0.90828973 
C 1.53022415 -0.10275125 -0.18918130 
C 1.34291012 -0.02524907 1.31293927 
C 2.99840980 -0.31615395 -0.52423428 
H -2.09490659 -1.04610747 0.45609882 
H -2.14948694 -2.80685466 0.53302639 
H -2.10675412 -1.99446923 -1.04441997 
H -1.86818426 2.58721279 -0.76053041 
H 0.87161331 2.42002317 0.63944097 
H 0.52978347 3.18854552 -0.90436537 
H 1.59198828 1.40744336 -1.81494428 
H -0.07732824 -0.04929672 -2.74172958 
H -1.17046517 0.16854389 -1.38348681 
H 1.14739823 -1.79585654 -1.59938116 
H 1.68435264 -0.96070004 1.79097490 
H 0.29679274 0.09773876 1.60807573 
H 1.92512328 0.78922724 1.75755473 
H 3.17506534 -0.38814177 -1.60283231 
H 3.37102698 -1.24731559 -0.07386120 
H 3.61963508 0.50209227 -0.14208135 
O -2.70697408 1.28272761 1.16547296 
O -1.47727120 1.48217089 0.96828137 
O 0.35985442 -2.77942349 0.75304101 
Vibrational frequencies (in cm-1) 
 26.1  45.1  65.1  73.0 153.2 158.3 165.1 184.6 201.7 244.2 261.8 282.4 312.1 320.6 
348.0 368.2 423.9 472.0 494.2 550.0 600.1 627.3 670.2 780.8 811.4 910.4 918.1 950.9 
969.7 991.0 1007.2 1014.4 1018.3 1042.3 1049.1 1075.2 1088.0 1111.7 1127.4 1141.4 
1177.4 1189.4 1216.7 1235.0 1257.0 1261.8 1265.9 1274.4 1284.5 1290.6 1294.1 1299.1 
1300.5 1302.5 1305.8 1311.4 1326.7 1338.2 1357.4 1378.1 1383.7 1403.8 1407.5 1575.9 
1834.1 2642.8 2647.0 2657.2 2672.3 2673.6 2676.5 2678.3 2683.7 2711.0 2716.8 2722.5 
2732.6 2761.2 2775.6 2779.7 2781.8  
 
 
name= MIN161 
energy (in kcal/mol)= -29.902518 
ZPE (in kcal/mol)= 143.645 
G (in kcal/mol)= 117.266 
Geometry 
C -3.35186554 -0.55419159 -0.57799736 
C -1.86849336 -0.62428143 -0.56176816 
C 2.49694301 0.11174077 -0.54473441 
C 2.27992912 0.16295645 0.94820094 
C 0.89447190 -0.18687577 1.44593832 
C 0.16193799 -1.41324995 0.83918990 
C -1.14656500 -0.58398758 0.70859428 
C -0.32567316 0.72981894 1.05569740 
C -0.10533209 1.67041884 -0.10863010 
C -0.90594984 1.48602412 2.24157975 
H -3.79349562 -1.43185801 -0.07485150 
H -3.78162384 -0.51779457 -1.59110108 
H -3.71494305 0.33839665 -0.04136761 
H 1.85725162 -0.54093393 -1.15205306 
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H 2.55988329 1.17466508 1.31932404 
H 3.02479483 -0.52341325 1.41276211 
H 0.94876254 -0.28135823 2.55344933 
H 0.08622111 -2.27963973 1.49811307 
H 0.56941254 -1.75954834 -0.12038373 
H -1.84033787 -0.82369988 1.54519638 
H 0.25298856 1.14608211 -1.00954829 
H 0.64760583 2.43284955 0.13109909 
H -1.02468984 2.19502741 -0.38943799 
H -0.22244956 2.28049204 2.56956584 
H -1.08662432 0.83788006 3.10557006 
H -1.85817444 1.96395118 1.98474122 
O -0.15299940 -0.83832967 -1.95943150 
O 3.38538768 0.75925840 -1.04419618 
O -1.39756004 -0.74654889 -1.76825591 
Vibrational frequencies (in cm-1) 
 24.1  60.6  65.4 111.6 125.6 155.3 162.9 187.4 210.5 226.8 267.3 274.2 286.5 307.3 
324.0 373.0 423.3 429.5 457.3 582.6 611.8 637.9 691.7 746.9 794.6 840.1 911.1 941.8 
989.8 1000.9 1008.9 1015.6 1018.0 1037.1 1047.4 1068.3 1085.0 1112.1 1136.0 1150.7 
1171.1 1199.3 1205.5 1238.7 1254.5 1257.9 1265.6 1268.2 1278.0 1281.4 1284.7 1294.9 
1296.6 1302.2 1310.2 1315.6 1345.2 1351.2 1376.6 1386.4 1402.1 1404.2 1432.9 1627.1 
1824.7 2639.9 2650.1 2654.0 2655.2 2661.4 2667.8 2674.6 2678.0 2680.4 2705.6 2713.8 
2736.5 2756.9 2770.8 2777.8 2782.5  
 
 
name= MIN162 
energy (in kcal/mol)= -29.622791 
ZPE (in kcal/mol)= 143.474 
G (in kcal/mol)= 116.462 
Geometry 
C -2.03919995 -1.61229837 -0.09836884 
C -0.58317595 -1.59557002 0.05545366 
C -1.11012642 2.26238449 0.02643170 
C 0.12237272 2.44644813 -0.81894944 
C 0.78973831 1.16967567 -1.28828859 
C -0.13388147 0.06986246 -1.87721608 
C 0.39557012 -0.96407861 -0.85026753 
C 1.31873328 0.15227895 -0.20922413 
C 1.02914237 0.48502703 1.23872180 
C 2.79832276 -0.15532388 -0.38728859 
H -2.53154859 -1.22253677 0.81796964 
H -2.40636841 -2.65850609 -0.16908782 
H -2.42294085 -1.06176290 -0.96313300 
H -1.64638891 1.30721554 -0.03585301 
H 0.85749767 3.07209164 -0.26331602 
H -0.15671914 3.07009211 -1.69903446 
H 1.59986781 1.44070126 -1.99691046 
H 0.08492662 -0.18832407 -2.91836694 
H -1.20345411 0.28487463 -1.82012818 
H 1.00151941 -1.75509837 -1.34508774 
H -0.04168669 0.56131952 1.46207514 
H 1.48649377 1.44207687 1.52577110 
H 1.43502581 -0.27561874 1.92087960 
H 3.41722286 0.70329472 -0.09581114 
H 3.05359768 -0.40024313 -1.42437169 
H 3.11203721 -1.00345182 0.23431057 
O -0.78286945 -2.81215103 1.87248536 
O -1.50922069 3.14698655 0.74262811 
O -0.01740132 -2.21307689 1.06183686 
Vibrational frequencies (in cm-1) 
 26.9  37.8  48.5  68.6 114.2 143.1 167.2 198.7 215.9 240.2 263.8 284.7 287.3 303.1 
326.4 390.7 411.7 432.1 466.3 530.7 607.9 668.5 685.2 754.8 818.0 843.5 920.3 933.6 
994.8 1004.6 1010.0 1019.1 1027.1 1041.0 1055.8 1066.4 1080.5 1103.7 1123.3 1134.9 
1164.0 1195.0 1206.2 1226.3 1237.4 1256.9 1260.4 1261.1 1282.5 1284.7 1290.3 1295.0 
1300.5 1305.3 1307.2 1317.8 1338.5 1352.8 1382.3 1387.5 1404.2 1407.2 1447.9 1567.5 
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1834.3 2629.4 2643.7 2651.4 2664.4 2669.3 2670.1 2674.7 2675.9 2676.9 2703.3 2713.9 
2737.1 2760.9 2766.0 2778.6 2782.0  
 
 
name= MIN163 
energy (in kcal/mol)= -30.226242 
ZPE (in kcal/mol)= 144.106 
G (in kcal/mol)= 118.017 
Geometry 
C -1.54591778 -1.99453710 0.03228704 
C -0.04999778 -1.98251552 0.05454833 
C -1.40192762 1.82771380 -0.10982026 
C -0.00461133 2.19860145 -0.42262599 
C 0.75855790 1.08256374 -1.13685997 
C -0.06257756 -0.07945904 -1.76222605 
C 0.70884808 -1.11887478 -0.91807636 
C 1.54530923 0.03797412 -0.25345154 
C 1.39280547 0.15235780 1.24910665 
C 3.02017364 -0.02710290 -0.62575401 
H -1.95165796 -2.10804517 -0.97884994 
H -1.96558260 -1.06901837 0.46283731 
H -1.94287662 -2.81962578 0.64659791 
H -2.18503671 1.85563460 -0.85100623 
H 0.55992688 2.50215464 0.48849444 
H -0.00722024 3.11144174 -1.06361078 
H 1.43415496 1.54632839 -1.88241955 
H 0.08349531 -0.18864312 -2.84209022 
H -1.14027766 -0.04845848 -1.58994383 
H 1.34342075 -1.78474151 -1.53785455 
H 1.83528141 -0.72780396 1.74866931 
H 0.34836388 0.18631317 1.57242064 
H 1.90547236 1.03537775 1.64659673 
H 3.50673692 -0.89122005 -0.15193168 
H 3.55681697 0.86982113 -0.29537092 
H 3.17403628 -0.12356243 -1.70598558 
O -2.77436639 1.06989521 1.41076979 
O -1.60892512 1.45070034 1.11366642 
O 0.56187597 -2.67647998 0.83179694 
Vibrational frequencies (in cm-1) 
 34.4  42.5  69.7  86.0 166.1 167.2 193.5 203.3 214.0 241.5 268.3 282.9 321.3 325.5 
347.7 373.2 426.4 471.6 495.0 555.0 599.2 617.8 678.9 781.3 815.0 907.2 921.0 949.7 
976.1 991.1 1008.5 1017.0 1020.9 1042.6 1047.3 1079.8 1084.8 1113.1 1126.9 1139.3 
1180.0 1190.0 1219.3 1234.7 1256.6 1259.2 1265.6 1275.8 1284.2 1291.9 1295.1 1297.2 
1299.8 1300.8 1305.1 1313.7 1327.5 1339.4 1358.5 1378.5 1385.1 1403.6 1407.9 1575.0 
1834.5 2643.4 2649.8 2657.8 2672.7 2674.2 2677.9 2678.9 2683.7 2711.5 2716.9 2720.9 
2732.7 2762.9 2776.9 2780.1 2782.1  
 
 
name= MIN164 
energy (in kcal/mol)= -29.746694 
ZPE (in kcal/mol)= 143.721 
G (in kcal/mol)= 117.543 
Geometry 
C -1.78962822 -1.91878044 -0.65187874 
C -0.45934419 -1.33177884 -0.82119312 
C 0.12108645 2.18357771 -0.47609065 
C 1.07902359 2.04483765 0.68192963 
C 1.41481347 0.61775236 1.07285249 
C 1.79159695 -0.35035523 -0.08052992 
C 0.56337083 -1.24887027 0.23696855 
C 0.22994322 -0.33567099 1.48481009 
C -1.15213165 0.27455795 1.53806752 
C 0.52791572 -1.06236795 2.79173741 
H -1.96494942 -2.71006902 -1.41090249 
H -2.57805523 -1.16674363 -0.86572572 
899 
 
H -1.97495247 -2.34016224 0.34211867 
H 0.27175791 1.54137116 -1.35210150 
H 0.66726202 2.58299452 1.56557530 
H 2.01218545 2.59327392 0.42396126 
H 2.19502620 0.64640548 1.85999191 
H 2.75149517 -0.85780253 0.06868351 
H 1.82661240 0.09751753 -1.07487418 
H 0.85083921 -2.27658351 0.54520484 
H -1.90608869 -0.45647123 1.85714435 
H -1.48799331 0.67295303 0.57229097 
H -1.19013391 1.10737528 2.25433287 
H -0.18757571 -1.87337940 2.97272447 
H 0.46528820 -0.37835412 3.64751664 
H 1.53052966 -1.50477631 2.80382956 
O -0.89468965 -0.93669952 -2.93846391 
O -0.77127029 2.99364011 -0.44886989 
O -0.06862896 -0.87003165 -1.97940661 
Vibrational frequencies (in cm-1) 
 37.3  46.7  73.1 104.1 122.8 152.5 176.5 201.6 219.4 230.6 262.6 275.8 285.4 298.4 
334.9 399.3 423.8 444.7 462.0 531.0 580.7 673.7 691.0 778.0 831.0 870.7 913.0 926.7 
992.7 1005.1 1009.5 1017.8 1028.5 1040.9 1049.9 1065.4 1078.2 1112.9 1119.4 1124.0 
1159.8 1189.2 1206.7 1226.1 1235.8 1245.3 1261.5 1273.0 1285.2 1290.2 1292.0 1293.8 
1297.3 1303.0 1308.2 1313.6 1336.8 1355.3 1382.0 1383.1 1405.9 1406.6 1445.9 1579.3 
1835.6 2630.8 2645.5 2658.1 2666.8 2671.7 2674.0 2675.9 2677.4 2678.0 2707.3 2715.7 
2737.6 2762.4 2768.2 2780.3 2782.7  
 
 
name= MIN165 
energy (in kcal/mol)= -29.875807 
ZPE (in kcal/mol)= 143.933 
G (in kcal/mol)= 117.752 
Geometry 
C -1.79568150 -1.97184082 0.31562134 
C -0.30101660 -1.94474253 0.30544334 
C -0.75588107 2.32305630 0.31705790 
C 0.34060665 2.27345643 -0.67262521 
C 0.74740022 0.92668624 -1.25159533 
C -0.33145197 -0.12985029 -1.61296545 
C 0.41736998 -1.20592399 -0.79073010 
C 1.45834666 -0.12438007 -0.31517339 
C 1.44093666 0.17093960 1.16983694 
C 2.87737728 -0.43813757 -0.76792538 
H -2.20639048 -1.06679584 0.80097783 
H -2.16975969 -2.82190949 0.90941392 
H -2.23141004 -2.04311467 -0.68578718 
H -0.93951683 3.21405909 0.90122433 
H 1.25230647 2.73717838 -0.21640260 
H 0.06876859 2.95734172 -1.51674836 
H 1.38982190 1.13238585 -2.13674418 
H -0.38620452 -0.35140414 -2.68521843 
H -1.35341501 0.08056162 -1.29867429 
H 0.89361201 -1.96906156 -1.44260966 
H 2.06409191 1.03582533 1.42079391 
H 1.83191118 -0.69010006 1.73971484 
H 0.43570716 0.35528049 1.56257229 
H 2.93643240 -0.66135880 -1.83832206 
H 3.27338489 -1.31334009 -0.23324280 
H 3.55566387 0.39908837 -0.56700349 
O -2.44930434 1.29753066 1.24678863 
O -1.48888624 1.26209198 0.42688832 
O 0.33642280 -2.54173130 1.14014339 
Vibrational frequencies (in cm-1) 
 31.7  51.7  68.9  90.6 135.6 167.6 185.1 190.2 204.2 227.7 260.3 263.4 292.2 324.2 
354.6 371.2 423.7 478.0 489.8 539.5 602.3 659.9 719.9 774.3 810.1 863.9 910.3 934.2 
994.5 999.5 1008.0 1018.8 1025.2 1035.4 1047.4 1054.3 1079.2 1111.9 1129.8 1149.1 
900 
 
1166.9 1205.7 1212.6 1255.0 1257.2 1263.3 1265.6 1266.8 1280.6 1283.9 1285.9 1292.8 
1295.3 1300.2 1303.9 1312.9 1336.6 1339.9 1373.0 1382.3 1394.2 1407.7 1416.0 1596.0 
1835.7 2634.2 2640.0 2658.5 2672.4 2675.4 2676.4 2678.4 2682.3 2704.3 2712.9 2715.5 
2720.4 2765.1 2775.6 2780.4 2782.5  
 
 
name= MIN166 
energy (in kcal/mol)= -29.814472 
ZPE (in kcal/mol)= 143.883 
G (in kcal/mol)= 117.778 
Geometry 
C -2.00977373 -1.37215055 0.32428437 
C -0.56060378 -1.50527761 0.17045148 
C -0.85257723 2.49401292 0.40899090 
C 0.15199773 2.62581446 -0.70730508 
C 0.63322614 1.30674443 -1.29041342 
C -0.44959919 0.27496700 -1.70053470 
C 0.24859956 -0.82965243 -0.86620264 
C 1.29769888 0.23553372 -0.34652272 
C 1.23653291 0.51074153 1.14189915 
C 2.72202836 -0.09760115 -0.76329347 
H -2.38673639 -2.01728307 1.14758552 
H -2.55778807 -1.65435024 -0.58782473 
H -2.31161226 -0.33678448 0.57143398 
H -0.56291006 2.88426707 1.39400977 
H 1.02840776 3.21668260 -0.37201055 
H -0.31831979 3.22035654 -1.52512756 
H 1.30718886 1.53926775 -2.14209374 
H -0.50021921 0.06780157 -2.77199323 
H -1.46532860 0.53167463 -1.37126098 
H 0.73151664 -1.58964495 -1.51776463 
H 0.20712362 0.57604127 1.51789153 
H 1.75270506 1.44395803 1.39684862 
H 1.72197795 -0.29001644 1.71932268 
H 3.10345397 -0.97669110 -0.22824250 
H 3.40305106 0.73442340 -0.54462643 
H 2.80443483 -0.31058305 -1.83508025 
O -0.42514926 -2.91596613 1.86270372 
O -1.94723255 2.01563381 0.24432384 
O 0.16249536 -2.27350295 0.94141182 
Vibrational frequencies (in cm-1) 
 27.8  57.7  81.1 115.6 132.3 134.8 176.6 196.5 216.0 236.3 272.6 290.0 305.5 311.6 
325.6 381.7 418.0 456.7 470.0 524.7 599.0 664.8 685.9 792.3 823.0 904.9 922.7 931.9 
993.1 1002.0 1006.3 1018.8 1020.1 1039.8 1056.0 1067.2 1080.8 1091.0 1125.7 1132.4 
1162.4 1195.8 1202.8 1228.7 1250.1 1256.9 1261.7 1276.7 1284.2 1290.3 1296.3 1297.2 
1302.9 1304.6 1316.2 1319.8 1338.3 1353.1 1383.1 1384.7 1403.8 1407.6 1435.6 1578.1 
1840.5 2634.5 2644.2 2654.4 2660.9 2663.5 2669.8 2673.1 2675.2 2677.6 2704.9 2711.7 
2737.6 2758.6 2762.6 2776.9 2782.1  
 
 
name= MIN167 
energy (in kcal/mol)= -29.800083 
ZPE (in kcal/mol)= 144.052 
G (in kcal/mol)= 117.302 
Geometry 
C -3.42985001 -0.08057844 0.51910156 
C -1.92918108 -0.06206045 0.50035705 
C 1.57346900 1.13562126 0.51769996 
C 2.02996882 -0.03604426 -0.26701244 
C 0.90631401 -0.65700056 -1.09660970 
C -0.30446132 0.25783404 -1.43066644 
C -1.27063634 -0.70272525 -0.68972394 
C -0.06828467 -1.67287377 -0.38555963 
C 0.19339523 -1.98022965 1.07257480 
C -0.19548635 -2.97394991 -1.17270450 
901 
 
H -3.82280964 0.40303707 1.42752877 
H -3.82284098 -1.10400237 0.49348071 
H -3.84501115 0.45929880 -0.34266106 
H 0.92727722 1.04985883 1.38186380 
H 2.45507452 -0.80685757 0.41734318 
H 2.87189823 0.23758242 -0.94239828 
H 1.34790396 -1.10608447 -2.00677125 
H -0.50655308 0.35479118 -2.50130802 
H -0.26691099 1.27036616 -1.01291496 
H -2.01705854 -1.16487368 -1.35698322 
H 0.34612977 -1.07194877 1.67427651 
H 1.08051726 -2.61189212 1.19883195 
H -0.65257010 -2.51363505 1.52446877 
H -0.40529641 -2.79932102 -2.23380260 
H -1.00582926 -3.59905989 -0.77917628 
H 0.72694211 -3.56408941 -1.11592130 
O 1.60438536 3.32608654 0.62105346 
O 1.97926437 2.27185881 0.04000993 
O -1.30358260 0.46140850 1.38837743 
Vibrational frequencies (in cm-1) 
 16.5  50.1  56.8 102.1 115.9 168.6 176.6 197.1 211.7 228.5 257.4 274.9 312.0 323.1 
349.6 370.1 388.8 454.4 554.8 577.7 599.5 616.0 689.1 797.6 830.6 905.7 918.1 958.5 
978.9 993.5 1007.5 1018.5 1035.9 1045.5 1049.4 1070.2 1085.3 1108.0 1130.9 1146.9 
1158.1 1197.1 1212.5 1228.7 1235.9 1259.8 1264.9 1273.6 1284.1 1287.0 1291.3 1297.1 
1300.2 1301.6 1304.1 1321.2 1336.7 1348.6 1361.6 1379.3 1386.2 1405.9 1410.2 1563.8 
1855.3 2645.8 2661.2 2668.9 2674.4 2675.2 2675.8 2677.3 2679.7 2693.7 2715.2 2729.2 
2732.1 2758.1 2779.2 2780.2 2783.0  
 
 
name= MIN168 
energy (in kcal/mol)= -29.134467 
ZPE (in kcal/mol)= 143.753 
G (in kcal/mol)= 117.032 
Geometry 
C -2.82694334 -0.87643768 -0.57198884 
C -1.35979635 -0.89010802 -0.57445958 
C 2.12836775 1.37584586 -0.57475170 
C 2.25025641 1.04787928 0.89311031 
C 1.24630811 0.02920953 1.40618181 
C 0.95980692 -1.22464033 0.53740718 
C -0.56829196 -0.98739190 0.66179083 
C -0.28699535 0.38645570 1.39650821 
C -0.68266747 1.61385810 0.60023382 
C -0.89046023 0.44060476 2.79060008 
H -3.22776352 -1.83340327 -0.95827490 
H -3.21129617 -0.10982193 -1.27745092 
H -3.26923597 -0.69281051 0.41360446 
H 1.86086361 2.40663433 -0.83973355 
H 2.17606016 1.96960367 1.50465263 
H 3.27743448 0.65095140 1.06909060 
H 1.56059294 -0.26692895 2.43040282 
H 1.30799453 -2.16613891 0.97102843 
H 1.36578234 -1.17848720 -0.48078651 
H -1.04020402 -1.72381603 1.34706958 
H -0.36166500 1.55766412 -0.44781042 
H -0.25796795 2.52674457 1.03367304 
H -1.77419057 1.74078886 0.58184171 
H -0.54292176 1.32520606 3.33835163 
H -0.62909171 -0.43738771 3.39237093 
H -1.98569288 0.49209161 2.75065349 
O -1.33941347 -0.70946358 -2.75652968 
O 2.34760339 0.56065110 -1.43470437 
O -0.67644897 -0.81146654 -1.68433734 
Vibrational frequencies (in cm-1) 
902 
 
 34.6  39.0  53.4  88.3 114.6 126.8 165.1 188.1 211.8 220.4 263.1 270.6 297.6 301.9 
328.8 375.0 423.4 454.7 471.6 542.4 595.0 664.1 685.5 788.0 824.4 900.5 923.6 928.2 
993.0 1000.1 1006.9 1017.1 1030.6 1045.4 1049.9 1063.1 1076.5 1105.7 1126.7 1132.3 
1160.6 1196.5 1202.2 1228.7 1236.2 1263.2 1266.1 1276.8 1284.8 1289.5 1295.5 1297.5 
1301.1 1303.2 1313.0 1317.8 1338.7 1350.6 1383.8 1386.2 1403.9 1407.1 1450.3 1597.0 
1842.9 2637.4 2645.8 2664.0 2665.7 2667.5 2674.3 2675.4 2676.5 2679.2 2707.3 2714.4 
2738.1 2758.1 2769.9 2779.1 2782.5  
 
 
name= MIN169 
energy (in kcal/mol)= -29.054698 
ZPE (in kcal/mol)= 143.71 
G (in kcal/mol)= 117.13 
Geometry 
C -3.18192388 -0.73718386 -0.38900244 
C -1.74328907 -0.53121311 -0.69723940 
C 2.03852761 1.36711144 -0.51023355 
C 2.24026144 0.49085765 0.70493234 
C 1.28887547 -0.68048122 0.84574438 
C 0.72718801 -1.32955916 -0.44735458 
C -0.72330537 -1.21945637 0.09426231 
C -0.17883067 -0.42343985 1.35329775 
C -0.62439953 1.02252372 1.42681926 
C -0.48192868 -1.14052584 2.66102779 
H -3.49205194 -1.77349588 -0.60334109 
H -3.85277193 -0.07791668 -0.96213305 
H -3.38665202 -0.55500805 0.67950563 
H 1.02227975 1.50131357 -0.90246206 
H 2.18394447 1.13720602 1.60747491 
H 3.28886654 0.11444747 0.69348610 
H 1.78106117 -1.44361704 1.48668836 
H 1.06091824 -2.35561156 -0.62154529 
H 0.92116608 -0.76935220 -1.37220500 
H -1.10216734 -2.22077894 0.39779691 
H -0.48708733 1.54667282 0.47049099 
H -0.05690025 1.57603737 2.18582316 
H -1.68425344 1.10468209 1.69445879 
H 0.04274895 -0.66794310 3.50113254 
H -0.17304702 -2.19228153 2.63921039 
H -1.55250303 -1.12136171 2.89272526 
O -0.46048993 0.62784980 -2.09861324 
O 2.98410761 1.92469270 -1.01148757 
O -1.60593395 0.29495132 -1.69260795 
Vibrational frequencies (in cm-1) 
 16.7  40.5  82.1 119.0 137.8 149.3 177.6 189.6 218.1 236.6 251.8 273.8 299.6 307.7 
329.0 375.6 421.6 439.2 445.7 582.3 591.6 646.6 695.9 788.2 804.6 828.8 910.8 945.3 
990.6 1001.7 1008.6 1015.8 1021.0 1036.3 1053.2 1069.4 1089.0 1107.9 1128.7 1153.7 
1161.9 1200.9 1205.9 1235.7 1252.6 1257.5 1265.2 1266.6 1279.0 1286.1 1288.6 1293.4 
1298.5 1302.0 1304.9 1309.4 1347.6 1349.7 1374.7 1384.1 1400.5 1403.4 1424.5 1625.9 
1827.6 2628.7 2654.5 2656.6 2660.7 2661.2 2663.5 2674.5 2675.9 2679.9 2707.1 2712.6 
2737.5 2755.1 2771.2 2777.7 2782.6  
 
 
name= MIN170 
energy (in kcal/mol)= -28.922114 
ZPE (in kcal/mol)= 143.585 
G (in kcal/mol)= 116.35 
Geometry 
C -3.24867189 -0.35360098 0.05563613 
C -1.79009055 -0.32834363 0.20491776 
C 1.57174125 1.84748688 0.17554256 
C 2.11168038 0.91906775 -0.88113078 
C 1.14725287 -0.10669960 -1.43869700 
C -0.30410726 0.35444797 -1.73454740 
C -0.87338092 -0.79317205 -0.84974901 
903 
 
C 0.59862238 -1.23695895 -0.48702249 
C 1.00424268 -1.16626484 0.96889716 
C 0.89890163 -2.63120221 -1.02682870 
H -3.64132425 0.66010477 -0.15359980 
H -3.73227754 -0.64506271 1.01357868 
H -3.61136688 -1.02537724 -0.72990369 
H 0.48601851 1.91419188 0.31299823 
H 3.01363306 0.40218732 -0.47941610 
H 2.50799129 1.54901188 -1.71137874 
H 1.61282661 -0.55890654 -2.34050201 
H -0.59101365 0.28932995 -2.78802410 
H -0.55582565 1.36271238 -1.39605941 
H -1.37635163 -1.57557079 -1.45752829 
H 2.04138716 -1.50686244 1.10704690 
H 0.37479553 -1.81495969 1.59428425 
H 0.96569202 -0.15922397 1.39914142 
H 0.61056937 -2.74470533 -2.07751972 
H 0.36523275 -3.40216817 -0.45706093 
H 1.96974808 -2.86102280 -0.95990233 
O -1.99271956 0.58771196 2.18873002 
O 2.32073768 2.51535904 0.84453024 
O -1.22795788 0.14529265 1.28246081 
Vibrational frequencies (in cm-1) 
-20.2  36.4  45.1  62.9 119.8 155.8 162.5 195.5 211.9 229.3 251.9 282.1 302.7 320.2 
326.4 388.7 397.1 421.5 491.1 547.8 614.0 668.1 693.4 745.0 819.8 838.1 929.3 935.5 
992.8 1004.2 1010.6 1018.7 1035.0 1041.2 1050.9 1059.3 1074.2 1109.7 1123.6 1133.8 
1169.3 1200.4 1207.3 1232.9 1242.1 1245.0 1255.6 1261.9 1281.6 1282.7 1293.0 1297.4 
1299.7 1310.6 1316.9 1319.9 1345.9 1353.0 1384.9 1387.1 1407.1 1408.8 1443.6 1597.4 
1832.7 2633.5 2644.5 2649.0 2663.1 2668.2 2672.8 2675.5 2676.2 2679.8 2708.5 2715.8 
2735.7 2763.3 2769.5 2778.5 2782.2  
 
 
name= MIN171 
energy (in kcal/mol)= -28.83214 
ZPE (in kcal/mol)= 143.633 
G (in kcal/mol)= 116.926 
Geometry 
C -2.23737099 -1.67812074 -0.37089430 
C -0.88439563 -1.19790783 -0.66463191 
C 0.58238547 2.19323134 -0.52867525 
C 1.32789919 1.91156149 0.75523152 
C 1.42995581 0.42983428 1.07628010 
C 1.54155442 -0.53070651 -0.13890975 
C 0.23917598 -1.26232209 0.28523278 
C 0.13980635 -0.33259409 1.56047197 
C -1.12694896 0.48347222 1.70409665 
C 0.39910393 -1.11800323 2.84075798 
H -2.36726555 -2.06890673 0.64387309 
H -2.53409593 -2.46750435 -1.09222863 
H -2.98180212 -0.87231754 -0.53603128 
H -0.50494578 2.05000334 -0.53250983 
H 0.85041731 2.45355147 1.59585139 
H 2.35451605 2.33667297 0.67346356 
H 2.26375445 0.28615240 1.79304394 
H 2.43214490 -1.16829926 -0.11933357 
H 1.53158737 -0.04393575 -1.11867489 
H 0.41922850 -2.32294584 0.56397346 
H -1.44459382 0.94703131 0.76287063 
H -1.00093600 1.28456106 2.44381580 
H -1.96547330 -0.13747204 2.04749101 
H -0.42255617 -1.80967694 3.06125194 
H 0.50084671 -0.44835194 3.70362365 
H 1.31754529 -1.71418258 2.78415125 
O -1.51750483 -0.65798892 -2.69235953 
O 1.16222406 2.57162086 -1.51454335 
904 
 
O -0.58519363 -0.70849778 -1.83895790 
Vibrational frequencies (in cm-1) 
 36.4  39.0  48.7  82.0 119.2 148.5 165.8 200.7 222.8 226.5 242.8 267.1 280.4 296.4 
332.8 391.6 421.8 458.5 477.9 527.5 550.4 675.3 688.9 803.5 832.7 885.4 915.6 955.8 
985.7 990.3 1008.9 1017.4 1029.2 1041.3 1057.7 1068.3 1077.0 1105.1 1122.2 1124.9 
1146.1 1191.9 1204.6 1229.3 1231.0 1246.8 1264.1 1279.9 1285.5 1291.2 1293.1 1296.1 
1297.8 1303.1 1307.9 1315.7 1339.9 1354.1 1379.7 1384.1 1403.3 1406.2 1449.3 1582.8 
1840.5 2634.5 2637.7 2661.3 2667.7 2672.2 2672.9 2674.8 2676.3 2678.1 2706.9 2714.8 
2739.7 2759.2 2769.8 2778.2 2782.4  
 
 
name= MIN172 
energy (in kcal/mol)= -28.751392 
ZPE (in kcal/mol)= 143.725 
G (in kcal/mol)= 117.199 
Geometry 
C -2.57763321 -0.96107993 -0.76080021 
C -1.11744653 -1.22576572 -0.70261177 
C 1.44261116 1.72398858 -0.75871903 
C 1.82308115 1.48147273 0.67984986 
C 1.15753942 0.27254281 1.31137153 
C 1.17730267 -1.03889805 0.48900544 
C -0.37046812 -1.14359671 0.55426209 
C -0.41620072 0.22026732 1.35826137 
C -1.13468164 1.37592483 0.69339040 
C -0.94240231 0.02336892 2.77401310 
H -2.81055919 -0.06517633 -1.36148401 
H -3.00264151 -0.79123777 0.24128347 
H -3.13733381 -1.80004728 -1.20566563 
H 1.38172688 0.85731488 -1.43097700 
H 1.60469794 2.38912334 1.28404979 
H 2.92909654 1.36322033 0.72661814 
H 1.58487402 0.12831906 2.32442194 
H 1.69784864 -1.87375684 0.96652872 
H 1.60051907 -0.95359617 -0.52026861 
H -0.68572757 -1.99678943 1.20000414 
H -2.21885203 1.32920056 0.84705586 
H -0.96252569 1.41876196 -0.38883364 
H -0.79816253 2.33842061 1.10588813 
H -0.42211636 -0.78407941 3.30242782 
H -2.01014985 -0.22233537 2.77633102 
H -0.81619149 0.93482120 3.37203505 
O 0.53711631 -1.92234887 -2.01456766 
O 1.22936689 2.83985466 -1.16600843 
O -0.67243168 -1.60427376 -1.86745950 
Vibrational frequencies (in cm-1) 
-29.5  30.8  69.1  90.9 116.7 171.4 196.2 206.6 224.2 241.9 260.1 282.7 293.6 312.0 
323.2 402.2 407.7 445.0 458.2 553.3 596.1 661.0 685.3 773.9 801.1 866.4 924.3 933.3 
992.7 1000.6 1006.4 1014.9 1017.9 1039.0 1055.2 1067.4 1095.3 1117.6 1127.9 1150.9 
1162.3 1187.5 1202.5 1234.5 1252.0 1256.4 1267.6 1274.2 1288.4 1291.0 1294.1 1295.1 
1298.5 1304.3 1308.2 1319.7 1332.1 1338.6 1367.9 1381.8 1400.5 1406.2 1416.2 1606.5 
1831.8 2636.4 2653.8 2657.7 2660.4 2660.6 2667.8 2673.1 2675.6 2678.7 2698.1 2714.8 
2738.4 2757.7 2770.8 2779.9 2782.6  
 
 
name= MIN173 
energy (in kcal/mol)= -28.83948 
ZPE (in kcal/mol)= 143.872 
G (in kcal/mol)= 117.476 
Geometry 
C -2.74957592 -0.83249205 -0.48591443 
C -1.28353380 -0.90457876 -0.49539271 
C 1.92631748 1.45558201 -0.73308558 
C 2.29494916 1.07764923 0.67981414 
C 1.35580272 0.09333423 1.35633410 
905 
 
C 1.03642593 -1.21911462 0.59290452 
C -0.48684113 -0.96373587 0.74107433 
C -0.18196837 0.42296286 1.43892093 
C -0.66140704 1.64175008 0.67717273 
C -0.68598178 0.46932817 2.87459269 
H -3.19205512 -1.82091196 -0.71045486 
H -3.11132383 -0.17019887 -1.30114562 
H -3.16954920 -0.47596008 0.46124925 
H 1.94380725 2.52572284 -0.98007393 
H 2.38544334 1.98525827 1.31033978 
H 3.31577182 0.62839930 0.65129115 
H 1.75865485 -0.12153067 2.36860767 
H 1.38888370 -2.12823209 1.08713625 
H 1.41274681 -1.24671403 -0.43711239 
H -0.95967201 -1.67847080 1.44795413 
H -0.15841787 2.55299384 1.01973095 
H -1.74079951 1.79591862 0.81228374 
H -0.50219195 1.55201420 -0.40613091 
H -1.78208689 0.48872753 2.91212955 
H -0.32621882 1.36681139 3.39227682 
H -0.35752510 -0.39755187 3.45926269 
O -0.60820469 -0.94279066 -1.61348139 
O 1.65798063 0.64062984 -1.57896145 
O -1.27921885 -0.92879811 -2.68232004 
Vibrational frequencies (in cm-1) 
 37.7  43.6  69.8  94.6 116.5 130.7 160.6 189.2 208.8 218.8 258.9 277.7 294.1 304.4 
328.7 384.1 427.6 454.8 460.1 541.9 622.6 671.0 689.3 789.9 828.0 884.4 910.7 928.2 
995.0 1004.1 1007.1 1017.7 1033.4 1046.9 1050.8 1062.6 1079.2 1107.6 1128.4 1131.2 
1162.1 1196.2 1204.6 1229.4 1241.1 1257.6 1267.5 1276.2 1285.5 1289.5 1295.6 1296.8 
1301.1 1304.3 1316.2 1319.8 1338.0 1357.2 1384.4 1386.9 1405.5 1407.2 1449.3 1596.4 
1844.6 2638.7 2645.7 2661.3 2662.9 2670.9 2674.7 2675.9 2676.8 2679.7 2708.3 2714.6 
2737.2 2758.3 2770.1 2778.9 2782.4  
 
 
name= MIN174 
energy (in kcal/mol)= -28.411661 
ZPE (in kcal/mol)= 143.522 
G (in kcal/mol)= 116.239 
Geometry 
C -2.16027222 -1.66096781 -0.65712835 
C -0.70393846 -1.88350308 -0.56279151 
C 0.79978899 3.36913281 -0.59454524 
C 0.00707993 2.39197884 0.23536225 
C 0.75132748 1.08930591 0.43157319 
C 0.80366987 0.15077343 -0.80263123 
C 0.31034313 -1.04101102 0.07099393 
C 0.03665608 -0.04762863 1.26114102 
C -1.40685885 0.23685944 1.62370558 
C 0.81171574 -0.43751976 2.51285056 
H -2.39179510 -0.64230360 -1.00965658 
H -2.64811127 -1.78743607 0.32556571 
H -2.66011722 -2.36069580 -1.34755899 
H 1.78070569 3.05071021 -0.96823809 
H -0.98361419 2.23408207 -0.23993974 
H -0.23219533 2.85577144 1.21773286 
H 1.76178301 1.29067842 0.83971101 
H 1.79494529 0.00546629 -1.24067741 
H 0.11759451 0.42670967 -1.60779585 
H 1.18014025 -1.70780937 0.33930391 
H -2.00091200 0.56159158 0.76350188 
H -1.47162107 1.03559626 2.37592484 
H -1.89083835 -0.64617951 2.05830341 
H 0.77164364 0.35399275 3.27094783 
H 1.87090471 -0.63186693 2.30402742 
H 0.40198277 -1.34833770 2.96650319 
906 
 
O 0.86361322 -3.31129968 -1.18098567 
O 0.36952867 4.46798563 -0.84174276 
O -0.35782116 -2.98912800 -1.17405123 
Vibrational frequencies (in cm-1) 
-26.5  26.0  52.3  76.4 133.7 160.4 162.1 185.7 189.5 234.2 242.0 270.9 274.8 307.8 
320.1 359.6 407.5 440.6 527.1 563.4 573.5 637.5 676.2 766.1 792.6 864.0 932.3 948.6 
977.9 992.1 1005.4 1010.5 1014.3 1030.0 1059.8 1066.5 1107.9 1112.6 1132.5 1137.0 
1169.9 1185.2 1204.2 1233.0 1252.9 1259.5 1264.2 1266.8 1276.8 1287.9 1297.2 1301.7 
1302.5 1317.5 1324.8 1336.7 1342.9 1349.1 1375.9 1381.5 1403.7 1414.8 1466.0 1563.0 
1836.3 2650.5 2651.7 2651.9 2653.7 2659.8 2670.5 2672.9 2677.2 2678.8 2688.8 2716.3 
2743.9 2764.1 2768.7 2779.4 2781.7  
 
 
name= MIN175 
energy (in kcal/mol)= -28.657878 
ZPE (in kcal/mol)= 143.871 
G (in kcal/mol)= 117.807 
Geometry 
C -2.51829748 -0.83246566 -0.76930519 
C -1.03624072 -0.91573152 -0.86254256 
C 1.21492584 1.69329738 -0.67413681 
C 1.69225421 1.40929162 0.73294787 
C 1.29680043 0.03528881 1.25250882 
C 1.31287106 -1.11946206 0.21976068 
C -0.23003475 -1.26924458 0.30969720 
C -0.23456903 -0.22989946 1.50975488 
C -1.15842762 0.96221636 1.40895962 
C -0.45706529 -0.94520981 2.83976827 
H -3.01358269 -1.60229624 -1.38344371 
H -2.89950195 0.14673991 -1.10727481 
H -2.87381291 -0.97037828 0.26382032 
H 1.61276974 1.07421561 -1.49187939 
H 1.30653633 2.19063875 1.42308486 
H 2.79778279 1.51160527 0.75521781 
H 1.90233993 -0.18996726 2.15102650 
H 1.85078255 -2.01048166 0.55981648 
H 1.71938642 -0.87670435 -0.76878283 
H -0.52580550 -2.28685404 0.64935649 
H -1.12392857 1.44697615 0.42356151 
H -0.88368819 1.73400899 2.14171911 
H -2.20172416 0.69329991 1.60686208 
H -1.48399105 -1.31630622 2.92947902 
H -0.27934208 -0.26943921 3.68539578 
H 0.21316562 -1.80374617 2.96464786 
O 0.56200065 -0.75472187 -2.40890151 
O 0.43501257 2.58767862 -0.89471681 
O -0.65618977 -0.69443906 -2.08797106 
Vibrational frequencies (in cm-1) 
 26.5  52.0  66.4 103.0 124.0 177.0 203.9 208.2 234.6 250.0 265.3 278.3 301.4 330.1 
346.2 404.5 413.4 447.3 475.1 533.6 574.6 663.2 701.3 788.3 808.7 900.4 909.5 934.3 
988.7 998.3 1009.2 1016.9 1019.7 1032.1 1043.9 1064.6 1100.8 1108.0 1110.4 1142.3 
1164.6 1186.7 1201.8 1225.2 1240.5 1254.5 1266.8 1271.7 1283.2 1287.3 1292.0 1293.5 
1296.9 1304.0 1310.7 1313.3 1335.5 1344.8 1363.8 1380.6 1397.4 1405.7 1412.1 1613.2 
1829.9 2628.7 2653.4 2658.0 2659.5 2662.6 2666.5 2674.9 2675.7 2679.3 2703.1 2717.2 
2739.4 2755.7 2770.3 2780.9 2783.0  
 
 
name= MIN176 
energy (in kcal/mol)= -28.453656 
ZPE (in kcal/mol)= 143.8 
G (in kcal/mol)= 117.349 
Geometry 
C -1.47680910 -1.58085421 -0.28752853 
C -0.01372803 -1.59816613 -0.30296187 
C -1.74861318 2.49776491 -0.58635436 
907 
 
C -0.46615778 2.61779559 0.19685107 
C 0.62605752 1.72096682 -0.37045876 
C 0.24154612 0.68671700 -1.46744814 
C 0.87145459 -0.46530624 -0.64478667 
C 1.16983267 0.54660434 0.53467582 
C 0.40930153 0.25565918 1.81144456 
C 2.65706896 0.67865401 0.82347214 
H -1.89459333 -1.93733531 -1.24636402 
H -1.91402589 -0.58954441 -0.08544038 
H -1.87018269 -2.28557971 0.47799094 
H -1.84941751 3.11433679 -1.48786959 
H -0.66012356 2.37885174 1.26503761 
H -0.12579862 3.67280904 0.20625481 
H 1.46467215 2.35927318 -0.71473601 
H 0.72116896 0.86149839 -2.43494182 
H -0.82996090 0.56377210 -1.65438915 
H 1.81289222 -0.83030830 -1.10796806 
H 0.70390892 -0.71185497 2.24152189 
H -0.67771679 0.21226754 1.64930200 
H 0.59759284 1.01704373 2.57815163 
H 2.85460391 1.51929690 1.50041160 
H 3.24677292 0.84858212 -0.08425188 
H 3.05308604 -0.22433106 1.30608649 
O 0.00825115 -3.71013522 0.32488586 
O -2.63652605 1.75799323 -0.24235384 
O 0.66322215 -2.67560959 0.00086937 
Vibrational frequencies (in cm-1) 
-38.6  41.5  53.0  92.1 121.7 148.3 175.2 194.0 238.3 247.3 270.0 278.7 303.1 310.5 
327.3 380.5 414.1 454.5 493.0 522.8 553.7 656.3 682.6 787.5 829.4 912.7 931.1 962.0 
974.4 994.8 1007.3 1018.3 1021.3 1042.5 1049.6 1074.2 1092.8 1098.4 1126.3 1137.3 
1164.2 1194.1 1206.3 1223.0 1237.3 1259.2 1263.4 1281.2 1283.3 1293.1 1296.1 1297.5 
1302.3 1305.5 1313.4 1327.5 1349.1 1351.9 1375.3 1382.1 1401.9 1406.2 1438.6 1579.4 
1838.9 2634.7 2643.8 2653.5 2661.6 2662.9 2671.4 2675.2 2675.9 2677.0 2708.8 2716.4 
2739.8 2759.4 2761.2 2777.0 2781.9  
 
 
name= MIN177 
energy (in kcal/mol)= -28.466304 
ZPE (in kcal/mol)= 143.896 
G (in kcal/mol)= 116.918 
Geometry 
C -2.84412963 -1.27801208 -0.61410289 
C -1.34434610 -1.29666520 -0.64932849 
C 1.68966589 1.59098900 -0.50837075 
C 1.95612124 1.07159647 0.84987393 
C 1.04147336 -0.01490588 1.39548883 
C 0.90678821 -1.33471728 0.59477418 
C -0.63807171 -1.24837976 0.67562444 
C -0.52440450 0.16529439 1.35862894 
C -1.05361425 1.32289103 0.53656308 
C -1.13722913 0.18961525 2.75258668 
H -3.24328787 -0.72559400 0.24312378 
H -3.23590430 -2.30438733 -0.56645669 
H -3.25360449 -0.82714035 -1.53180757 
H 1.72746517 2.65089278 -0.71114200 
H 1.93993992 1.92715347 1.56861685 
H 3.00856801 0.69151287 0.88558704 
H 1.36900754 -0.22599888 2.43779214 
H 1.33969045 -2.21088100 1.08469572 
H 1.29926024 -1.31496383 -0.42830128 
H -1.07188597 -2.00638218 1.35284881 
H -0.64030782 2.27929404 0.88106082 
H -2.14584902 1.40147434 0.60444860 
H -0.81375514 1.23057410 -0.53210803 
H -2.22947276 0.10398771 2.70969714 
908 
 
H -0.90415075 1.12731096 3.27220636 
H -0.77322883 -0.63045478 3.38182552 
O 1.27810116 1.19597169 -2.60466449 
O 1.45515131 0.72971658 -1.45332410 
O -0.73801881 -1.39061371 -1.68618762 
Vibrational frequencies (in cm-1) 
 27.8  34.1  55.9  82.2  98.4 134.0 159.1 184.0 198.8 218.6 261.3 276.4 292.5 306.4 
347.5 373.6 401.8 443.8 538.5 561.1 587.3 660.2 694.3 790.4 815.3 867.1 926.7 936.4 
994.2 998.3 1007.2 1016.7 1035.1 1042.5 1051.3 1070.3 1090.3 1103.4 1132.5 1156.8 
1166.2 1205.3 1208.8 1242.2 1257.3 1258.0 1271.9 1273.6 1277.7 1286.4 1287.9 1294.9 
1299.2 1302.8 1312.6 1319.3 1336.5 1342.3 1359.6 1380.9 1394.8 1406.6 1417.7 1590.3 
1855.9 2640.2 2662.2 2666.3 2673.9 2675.9 2677.0 2677.3 2679.5 2706.1 2723.3 2723.7 
2726.4 2762.4 2779.0 2780.3 2782.7  
 
 
name= MIN178 
energy (in kcal/mol)= -28.200324 
ZPE (in kcal/mol)= 143.651 
G (in kcal/mol)= 116.622 
Geometry 
C -1.74334516 -1.76921117 -0.81708434 
C -0.28314406 -1.56216047 -0.75323922 
C -0.42153593 2.27734423 -0.74625036 
C 0.45693286 2.37029548 0.47234565 
C 0.96906472 1.03954614 0.99204465 
C 1.53545950 0.05396658 -0.05835999 
C 0.49814868 -1.03163604 0.36565460 
C -0.08438102 -0.04506333 1.44423221 
C -1.53840935 0.36169212 1.34755411 
C 0.20372171 -0.55269355 2.85515279 
H -2.27669839 -0.83581485 -1.07201455 
H -2.14540253 -2.11649056 0.14921786 
H -2.04059770 -2.51450135 -1.57381479 
H -0.18555858 1.51318619 -1.49770542 
H -0.08427202 2.90696545 1.28285309 
H 1.31961651 3.02907618 0.22195197 
H 1.69871934 1.23950511 1.80272759 
H 2.57596479 -0.24815900 0.10198300 
H 1.47137459 0.36968887 -1.10353017 
H 1.00879234 -1.90008744 0.85320146 
H -1.74538088 1.22556616 1.99611553 
H -2.20788714 -0.44402966 1.67234185 
H -1.83966133 0.65253997 0.33576879 
H 1.25628904 -0.82798945 2.98989708 
H -0.39612860 -1.43919454 3.09121651 
H -0.03034122 0.21026636 3.60724610 
O 1.57262367 -1.93340989 -1.88824919 
O -1.35176447 3.02903704 -0.90817783 
O 0.31152856 -2.00575900 -1.83150593 
Vibrational frequencies (in cm-1) 
 13.9  30.5  56.2 100.5 145.1 165.9 184.1 198.3 227.0 242.5 246.8 261.2 295.3 312.4 
328.0 386.6 426.1 439.4 478.1 547.5 598.6 663.5 678.1 763.8 797.3 853.6 926.5 943.0 
985.6 1001.7 1008.0 1010.9 1017.2 1029.9 1049.2 1057.5 1081.7 1114.1 1121.7 1139.1 
1155.6 1186.6 1201.3 1237.9 1241.6 1259.1 1263.2 1270.7 1285.7 1289.1 1294.5 1298.0 
1303.3 1305.8 1319.5 1329.4 1337.2 1346.2 1379.1 1382.4 1406.6 1408.1 1446.1 1565.1 
1832.8 2643.6 2648.4 2655.8 2659.4 2668.9 2671.8 2673.3 2676.1 2678.5 2690.3 2715.2 
2737.6 2764.2 2768.3 2780.0 2782.4  
 
 
name= MIN179 
energy (in kcal/mol)= -28.203122 
ZPE (in kcal/mol)= 143.971 
G (in kcal/mol)= 118.293 
Geometry 
C -1.97977884 -1.24122657 -0.71984326 
909 
 
C -0.50727748 -1.26789081 -0.79016314 
C -0.14180723 2.26030031 -0.77681093 
C 0.51290352 2.32930022 0.58053410 
C 1.10831125 0.99286900 1.00711634 
C 1.54288374 0.04013256 -0.13474888 
C 0.45350118 -0.99754115 0.28416098 
C 0.11562569 -0.11375501 1.54085024 
C -1.31095384 0.31794284 1.78946775 
C 0.66396995 -0.77233929 2.80820268 
H -2.35564243 -0.19627274 -0.72938485 
H -2.35351743 -1.71189745 0.20324477 
H -2.46615494 -1.75202996 -1.56641895 
H 0.49776856 2.42302839 -1.65507025 
H -0.22253709 2.66835196 1.34148132 
H 1.30712903 3.10351445 0.57043375 
H 1.92203289 1.18270016 1.73219519 
H 2.56402444 -0.34651449 -0.04077187 
H 1.45830838 0.41438362 -1.15775331 
H 0.91000712 -1.97412359 0.57801646 
H -1.95637587 -0.53387893 2.03221944 
H -1.75388632 0.83942143 0.92905286 
H -1.36835632 1.01359460 2.63731170 
H 0.08023280 -1.66018644 3.07789401 
H 0.62519928 -0.08386491 3.66004725 
H 1.70687952 -1.08939798 2.69237211 
O 1.16145412 -1.73073697 -2.15752705 
O -1.32137264 2.04826661 -0.91540392 
O -0.09112060 -1.63724203 -1.97402184 
Vibrational frequencies (in cm-1) 
 34.5  65.1  68.7 115.7 169.0 177.8 187.5 204.4 245.4 247.9 257.8 270.3 302.3 319.1 
332.9 384.5 433.0 473.8 493.0 518.4 570.8 662.7 690.3 786.7 802.9 908.0 937.3 957.2 
980.8 998.7 1002.1 1012.2 1016.4 1019.1 1040.8 1053.7 1081.1 1107.3 1114.8 1134.7 
1147.7 1178.2 1196.6 1226.4 1228.8 1255.7 1261.4 1282.8 1287.3 1289.8 1296.9 1300.1 
1303.3 1312.4 1324.6 1326.6 1339.1 1347.4 1377.5 1380.1 1404.6 1407.5 1446.0 1563.7 
1837.1 2631.6 2643.7 2660.0 2663.0 2665.3 2673.4 2674.9 2675.9 2679.5 2693.0 2718.1 
2740.1 2764.3 2765.0 2778.9 2782.0  
 
 
name= MIN180 
energy (in kcal/mol)= -27.69979 
ZPE (in kcal/mol)= 143.64 
G (in kcal/mol)= 116.747 
Geometry 
C -2.06531645 -1.46865983 -0.60169391 
C -0.59029708 -1.48056371 -0.65826873 
C -0.23898637 2.22464188 -0.78347914 
C 0.66238352 2.26862310 0.42036540 
C 1.10819600 0.91785761 0.94876551 
C 1.48571422 -0.14212139 -0.11481559 
C 0.35241083 -1.08894866 0.39184696 
C 0.00875110 -0.05448543 1.52667497 
C -1.39579383 0.50142780 1.61872135 
C 0.41822978 -0.60672681 2.89152781 
H -2.43362445 -1.84066478 0.36918276 
H -2.53183612 -2.09412783 -1.38115592 
H -2.47192296 -0.45066347 -0.73357909 
H -0.41539237 1.25720067 -1.26999719 
H 0.16099803 2.84668483 1.22855268 
H 1.55595101 2.88272012 0.16144410 
H 1.92171184 1.07815331 1.68399675 
H 2.48967155 -0.56660108 -0.00576722 
H 1.40282719 0.16705938 -1.16058268 
H 0.78033086 -2.02931363 0.82119579 
H -1.76240603 0.90903304 0.67206061 
H -1.44225642 1.31863214 2.35323733 
910 
 
H -2.10915598 -0.26209967 1.95286357 
H -0.23453531 -1.43055110 3.20141791 
H 0.36198603 0.16591571 3.66737815 
H 1.44627197 -0.98894776 2.89099697 
O 1.08808291 -2.10869998 -1.94464407 
O -0.75856518 3.22665131 -1.21099398 
O -0.15910141 -1.99047048 -1.78448478 
Vibrational frequencies (in cm-1) 
 22.1  28.4  37.1 139.7 149.0 166.7 185.1 195.8 224.8 244.3 246.6 253.2 290.9 314.0 
328.3 380.2 418.6 438.0 476.1 552.3 614.1 664.2 685.2 740.9 799.4 835.4 927.3 942.9 
985.9 1002.6 1009.8 1011.9 1016.7 1029.1 1049.4 1062.0 1082.8 1110.2 1117.1 1140.0 
1155.1 1195.4 1200.6 1232.8 1241.1 1257.4 1260.8 1263.7 1285.9 1290.0 1294.4 1298.9 
1305.3 1313.7 1319.0 1327.2 1340.1 1346.5 1379.6 1381.8 1406.1 1408.3 1446.2 1563.8 
1832.3 2646.0 2649.3 2649.9 2659.1 2669.8 2671.8 2673.6 2676.6 2678.9 2690.5 2716.1 
2737.0 2763.9 2768.6 2780.1 2782.2  
 
 
name= MIN181 
energy (in kcal/mol)= -28.121775 
ZPE (in kcal/mol)= 144.119 
G (in kcal/mol)= 117.574 
Geometry 
C -2.33082325 -1.88195767 -0.30146490 
C -0.88260933 -1.60749550 -0.58008958 
C 0.44738522 1.97923749 -0.65792458 
C 1.25468717 1.76414654 0.56430359 
C 1.19264886 0.36442978 1.16930409 
C 1.42235801 -0.82806366 0.20825176 
C 0.04692376 -1.43443237 0.58956597 
C -0.20282916 -0.24236808 1.58275543 
C -1.42073387 0.61998634 1.32632614 
C -0.19955875 -0.71306238 3.03434922 
H -2.66237408 -2.78110667 -0.84391935 
H -2.95357861 -1.05493399 -0.67827399 
H -2.55321888 -2.02023791 0.76017397 
H -0.49992447 2.49088812 -0.63957931 
H 0.93965216 2.49903425 1.34223728 
H 2.32554874 2.00507218 0.36015118 
H 1.89631944 0.33909404 2.02689636 
H 2.27881084 -1.45754735 0.46526585 
H 1.51770299 -0.57439680 -0.85415017 
H 0.13161160 -2.40600877 1.11275816 
H -1.32893831 1.59173780 1.82769451 
H -2.33584925 0.14950090 1.70846919 
H -1.58205911 0.81101384 0.25812225 
H -1.08217404 -1.32321856 3.25887258 
H -0.20459481 0.13648785 3.72739326 
H 0.68189248 -1.32041298 3.27083400 
O 0.35447193 1.76751229 -2.82752827 
O 0.97796477 1.54749038 -1.76309983 
O -0.46544123 -1.58123464 -1.71111708 
Vibrational frequencies (in cm-1) 
 24.6  41.9  56.0  88.2 127.0 172.1 182.3 199.8 208.5 234.3 275.4 294.6 306.4 315.0 
337.0 374.4 411.7 443.7 538.1 550.1 588.5 645.9 689.0 797.0 810.6 887.9 931.3 947.4 
981.9 990.2 1008.2 1016.9 1032.5 1044.1 1054.1 1082.5 1090.3 1102.5 1128.3 1154.4 
1160.2 1199.3 1210.6 1240.6 1247.1 1254.3 1269.0 1274.6 1278.6 1288.8 1291.6 1298.0 
1300.7 1306.6 1312.1 1321.4 1330.7 1343.3 1353.6 1381.3 1391.8 1405.3 1412.9 1574.8 
1848.0 2647.1 2661.4 2668.1 2674.1 2675.8 2676.5 2678.7 2681.8 2710.0 2719.9 2724.7 
2732.0 2761.2 2779.0 2780.2 2782.8  
 
 
name= MIN182 
energy (in kcal/mol)= -28.024385 
ZPE (in kcal/mol)= 144.163 
G (in kcal/mol)= 118.004 
911 
 
Geometry 
C -1.68551556 -1.33591374 -0.72355772 
C -0.22215599 -1.51182192 -0.67750110 
C -1.03170091 2.49711400 -0.70141295 
C -0.06469518 2.62610397 0.44654032 
C 0.91163991 1.46104873 0.52730685 
C 1.14515356 0.61564688 -0.75277784 
C 0.77331637 -0.68849666 0.01423826 
C 0.46423117 0.15840311 1.30301400 
C -0.94793976 0.14820311 1.84406459 
C 1.43543332 -0.18941246 2.42868587 
H -1.96569016 -0.27511989 -0.87170299 
H -2.16139162 -1.65605281 0.21989084 
H -2.16874906 -1.90642488 -1.53269626 
H -0.68873570 2.83591378 -1.68852514 
H -0.61928551 2.71190370 1.40680804 
H 0.49620865 3.57905686 0.34941163 
H 1.87095351 1.83970979 0.93683203 
H 2.17668707 0.62936833 -1.12156433 
H 0.49677988 0.83446129 -1.60220253 
H 1.68555808 -1.32683677 0.18265523 
H -1.68269200 0.53138120 1.12259274 
H -1.03644020 0.77992115 2.73792885 
H -1.25638804 -0.86277370 2.13560639 
H 1.36496878 0.52961020 3.25280539 
H 2.47882414 -0.19818883 2.09201512 
H 1.22108315 -1.18391459 2.84011406 
O 1.38935763 -2.79225677 -1.47967804 
O -2.14498524 2.05330923 -0.56370197 
O 0.15317030 -2.53125255 -1.40832702 
Vibrational frequencies (in cm-1) 
-15.0  67.8  78.0 107.8 171.3 177.8 187.9 203.9 232.9 247.8 262.0 278.6 293.5 314.2 
330.8 381.0 438.9 493.4 502.7 529.7 587.4 644.2 683.4 778.1 799.4 920.2 938.2 954.6 
985.8 1002.5 1004.5 1009.4 1018.9 1030.0 1044.2 1063.7 1081.6 1114.3 1129.6 1137.2 
1156.0 1182.7 1206.7 1233.2 1242.4 1256.6 1260.3 1284.3 1285.9 1288.0 1297.4 1299.6 
1303.1 1312.9 1327.7 1335.4 1353.8 1361.1 1379.8 1382.2 1406.1 1415.3 1463.7 1563.0 
1838.5 2641.2 2643.8 2654.3 2657.8 2662.4 2663.9 2673.5 2675.3 2679.0 2685.2 2712.5 
2738.8 2763.6 2767.4 2779.3 2781.9  
 
 
name= MIN183 
energy (in kcal/mol)= -27.516017 
ZPE (in kcal/mol)= 143.685 
G (in kcal/mol)= 116.939 
Geometry 
C -2.66823386 -1.63174262 -0.29122878 
C -1.21741328 -1.59607447 -0.56873694 
C 1.79778679 2.89683871 -0.52323207 
C 0.55036405 2.29305881 0.07329367 
C 0.81362105 0.89889000 0.61198009 
C 0.91090792 -0.21576305 -0.45848294 
C -0.16668935 -1.05534568 0.29323609 
C -0.39171881 0.14234434 1.28977396 
C -1.72167843 0.86694901 1.20551901 
C -0.10223850 -0.25374092 2.73116015 
H -3.15308174 -0.67472094 -0.54893239 
H -2.86874710 -1.82054349 0.77635638 
H -3.19524001 -2.41471494 -0.86107304 
H 1.65511574 3.75277057 -1.19575165 
H -0.26407121 2.28092369 -0.67731897 
H 0.19325134 2.95373101 0.89258594 
H 1.70580779 0.91878904 1.27084990 
H 1.88696414 -0.70469021 -0.54407682 
H 0.62269540 0.08526334 -1.47000862 
H 0.31153154 -1.91935193 0.82088766 
912 
 
H -1.68591994 1.81630997 1.75600794 
H -2.53156753 0.27805373 1.65114594 
H -2.00044688 1.09820810 0.17176490 
H 0.87329836 -0.74566108 2.83486901 
H -0.85931322 -0.94571797 3.11668009 
H -0.09066770 0.62305736 3.38968837 
O 0.28617451 -2.30813480 -2.02007731 
O 2.90337736 2.48840150 -0.27533800 
O -0.92794855 -2.21365799 -1.68537079 
Vibrational frequencies (in cm-1) 
 22.6  38.4  62.3 116.0 134.6 157.3 173.2 187.3 205.2 229.9 250.5 267.2 283.9 294.6 
321.5 373.2 404.5 464.0 481.5 554.9 626.1 658.2 671.5 789.0 797.0 870.1 938.1 948.0 
981.2 994.9 1001.6 1010.8 1015.2 1025.0 1052.5 1071.9 1081.0 1108.9 1123.7 1139.3 
1157.0 1182.0 1194.5 1221.2 1250.4 1263.5 1266.1 1277.2 1285.2 1292.2 1293.0 1296.6 
1307.8 1312.8 1318.8 1323.8 1334.4 1344.5 1360.7 1381.5 1402.0 1405.4 1443.2 1570.3 
1845.1 2650.2 2654.6 2660.1 2661.4 2672.3 2673.2 2675.3 2679.0 2680.2 2691.9 2713.9 
2741.9 2766.6 2770.4 2780.0 2782.1  
 
 
name= MIN184 
energy (in kcal/mol)= -27.376525 
ZPE (in kcal/mol)= 143.737 
G (in kcal/mol)= 116.975 
Geometry 
C -1.77773623 -1.51962982 -0.66108062 
C -0.31627303 -1.71038799 -0.58245080 
C -0.97697239 2.51289151 -0.63209639 
C 0.32667109 2.61946887 0.10941852 
C 1.07025014 1.31427788 0.31021770 
C 1.16942308 0.33190008 -0.88535892 
C 0.69175017 -0.84031054 0.02367426 
C 0.41021714 0.17983913 1.18841139 
C -1.02741470 0.41589272 1.59877826 
C 1.23787956 -0.14802617 2.42668785 
H -2.25015868 -1.63026108 0.33170791 
H -2.27346981 -2.24735566 -1.32560527 
H -2.03863022 -0.51686932 -1.03695244 
H -1.04806325 1.78598796 -1.45085085 
H 0.15403443 3.10221480 1.09840536 
H 0.97513430 3.33749874 -0.44390150 
H 2.08192970 1.55530747 0.70387903 
H 2.17855330 0.19814686 -1.28864512 
H 0.50969836 0.54656458 -1.72782843 
H 1.56879207 -1.49263975 0.30411952 
H -1.68396485 0.65911921 0.75808524 
H -1.10058751 1.25759359 2.30294794 
H -1.44802936 -0.46130968 2.10620717 
H 2.29671283 -0.30827059 2.19083626 
H 0.87566681 -1.06174302 2.91417321 
H 1.18751270 0.66118498 3.16471720 
O 1.27156614 -3.11561360 -1.20059818 
O -1.91627344 3.21901953 -0.35817996 
O 0.04350796 -2.81945062 -1.17964162 
Vibrational frequencies (in cm-1) 
-25.4  31.9  54.3  96.5 155.0 166.4 179.5 186.1 222.7 228.6 246.4 266.2 278.1 315.2 
331.7 377.6 429.2 437.2 517.0 565.5 599.9 641.7 678.0 757.2 792.5 851.6 923.9 946.1 
985.7 998.1 1007.2 1015.7 1021.1 1033.0 1049.7 1058.8 1073.2 1120.1 1131.0 1139.7 
1164.2 1189.4 1207.3 1244.5 1251.9 1264.1 1264.4 1268.6 1277.6 1286.2 1295.6 1298.3 
1301.9 1309.9 1328.4 1337.7 1349.8 1366.3 1381.9 1385.4 1406.3 1418.5 1466.7 1562.1 
1834.3 2642.3 2649.5 2650.6 2653.6 2658.5 2669.3 2672.7 2676.6 2678.4 2684.1 2710.1 
2735.8 2762.7 2768.3 2780.2 2782.1  
 
 
name= MIN185 
energy (in kcal/mol)= -27.367202 
913 
 
ZPE (in kcal/mol)= 144.01 
G (in kcal/mol)= 117.677 
Geometry 
C -1.73209875 -1.42315457 -0.52599637 
C -0.27257263 -1.61274445 -0.41533322 
C -1.36417355 2.46363056 -0.40183979 
C 0.04534577 2.74873979 0.04114023 
C 0.93266772 1.53004280 0.23762399 
C 1.01169616 0.51141344 -0.92629311 
C 0.73425206 -0.66159127 0.05950172 
C 0.49248122 0.37525771 1.21930350 
C -0.90207251 0.47685422 1.80084068 
C 1.49180650 0.17916216 2.35592609 
H -1.97400861 -0.43863273 -0.97278378 
H -2.22411954 -1.46934418 0.45929122 
H -2.22141587 -2.18080852 -1.15966470 
H -2.17355933 2.88489230 0.21094900 
H 0.04047741 3.34552532 0.97614059 
H 0.51817511 3.40022624 -0.73249329 
H 1.94588016 1.89465235 0.51457764 
H 1.98086205 0.45499862 -1.42894200 
H 0.24528746 0.64123707 -1.70013511 
H 1.67948682 -1.23999689 0.26480837 
H -1.15142063 -0.41968093 2.38465417 
H -1.67720752 0.58812161 1.03729341 
H -0.98254526 1.33551637 2.47966000 
H 1.44650278 1.00482979 3.07466262 
H 2.52537032 0.11543644 1.99477125 
H 1.28794622 -0.74915251 2.90475558 
O 1.31273655 -3.08329923 -0.87640816 
O -1.63226564 1.83773785 -1.39784658 
O 0.08362683 -2.78190402 -0.88418061 
Vibrational frequencies (in cm-1) 
-15.4  56.7  88.5 111.4 158.7 173.8 187.4 192.3 201.0 215.0 252.2 266.2 280.2 319.6 
343.4 377.2 426.5 464.4 506.7 578.4 601.6 647.4 680.2 783.4 795.8 894.4 912.1 947.9 
983.6 993.0 1007.4 1016.0 1017.0 1033.8 1051.5 1065.0 1072.4 1101.4 1127.3 1135.6 
1164.3 1195.8 1206.4 1235.4 1247.8 1263.6 1265.8 1280.1 1281.8 1286.8 1298.0 1298.9 
1302.9 1316.9 1334.3 1340.8 1352.0 1365.9 1383.2 1386.2 1405.7 1418.7 1465.5 1564.9 
1840.9 2642.5 2643.8 2650.7 2658.2 2661.0 2671.1 2674.4 2675.8 2678.3 2680.2 2708.1 
2735.4 2758.6 2766.8 2780.2 2782.1  
 
 
name= MIN186 
energy (in kcal/mol)= -25.772309 
ZPE (in kcal/mol)= 143.575 
G (in kcal/mol)= 116.416 
Geometry 
C -2.94459052 -0.92088209 -1.20718525 
C -1.45966144 -0.97705759 -1.14436590 
C 0.64045975 1.51399050 -0.90800830 
C 1.73557691 1.26954224 0.10040671 
C 1.45895305 0.04387843 0.99630627 
C 0.70246238 -1.07947198 0.25077592 
C -0.81168361 -0.85112009 0.16985241 
C 0.75931105 0.39152377 2.28793291 
C -0.04429010 1.44383193 2.45190981 
C 1.03956637 -0.55593312 3.41162348 
H -3.31324946 0.04566471 -0.81551833 
H -3.40827316 -1.71293864 -0.59864904 
H -3.34636460 -1.01913937 -2.22773131 
H 0.73068304 1.01337257 -1.88480130 
H 1.87756279 2.17008611 0.73400959 
H 2.69620670 1.12237960 -0.43297887 
H 2.47040474 -0.37260531 1.26513309 
H 0.90084716 -2.04483571 0.75474735 
914 
 
H 1.15122167 -1.20470668 -0.76062140 
H -1.31176953 -1.53399149 0.89705428 
H -0.53825342 1.68020192 3.37914056 
H -1.05528824 0.17147772 0.57395275 
H -0.27273900 2.16138188 1.67439234 
H 0.36532568 -0.40407079 4.26509923 
H 2.06444855 -0.42550131 3.78824763 
H 0.93363377 -1.60362659 3.10076027 
O 0.29084536 -1.08189794 -2.52505343 
O -0.29982802 2.23350758 -0.66885381 
O -0.96326423 -1.08281494 -2.33995757 
Vibrational frequencies (in cm-1) 
-25.4  57.6  61.9  82.3 101.0 119.3 120.1 131.3 178.0 213.7 263.9 280.9 297.8 320.2 
337.2 372.3 396.6 445.3 470.2 502.7 548.0 624.0 672.8 686.2 804.0 846.6 933.9 946.7 
970.1 995.3 999.5 1009.6 1040.8 1046.3 1050.2 1053.9 1079.9 1102.5 1123.0 1148.3 1157.0 
1183.8 1220.8 1236.0 1249.5 1259.3 1266.7 1268.6 1277.4 1278.7 1288.3 1296.8 1305.5 
1316.7 1321.9 1328.1 1369.5 1375.3 1380.6 1395.0 1403.6 1413.0 1629.4 1830.8 1867.6 
2604.7 2621.1 2626.5 2650.3 2661.6 2662.4 2671.4 2674.7 2681.1 2708.3 2714.6 2728.3 
2738.6 2770.2 2778.5 2786.2  
 
 
name= MIN187 
energy (in kcal/mol)= -25.950438 
ZPE (in kcal/mol)= 143.849 
G (in kcal/mol)= 117.281 
Geometry 
C -2.17588676 -1.57362137 -0.27347674 
C -0.72102093 -1.54986745 -0.52172019 
C -0.18225125 2.72018287 -0.42499757 
C 1.03913838 2.42839232 0.40698081 
C 1.25181157 0.96376233 0.75303999 
C 1.30506830 -0.04025378 -0.42247448 
C 0.32799814 -0.99386463 0.33295040 
C 0.09563267 0.11888693 1.41985531 
C -1.26549950 0.78450097 1.44647127 
C 0.46166192 -0.35853221 2.82020667 
H -2.64603886 -0.61281874 -0.54877992 
H -2.40003688 -1.75484608 0.79019434 
H -2.69713181 -2.35446587 -0.85153357 
H -0.92368407 3.40553608 0.00906911 
H 1.02076529 3.02513434 1.34106876 
H 1.93309687 2.78120820 -0.16116475 
H 2.17226016 0.89593946 1.37285259 
H 2.28438349 -0.47397974 -0.64121316 
H 0.90821938 0.34245709 -1.37313074 
H 0.89223077 -1.85633843 0.77249708 
H -1.22771028 1.73273621 1.99742123 
H -2.01139542 0.15756303 1.95011808 
H -1.64378451 0.99250506 0.43814168 
H 1.45462697 -0.82272084 2.85399919 
H -0.25504765 -1.10081441 3.18966072 
H 0.46948954 0.47455940 3.53305542 
O 0.82171016 -2.28160312 -1.91645901 
O -0.35284081 2.26749195 -1.52919562 
O -0.40436000 -2.17823768 -1.62569447 
Vibrational frequencies (in cm-1) 
 19.3  39.6  64.0 116.5 147.0 162.1 173.7 197.8 218.3 235.6 247.1 264.3 288.8 313.9 
339.2 386.3 409.5 462.4 492.7 541.8 611.6 660.1 663.8 782.6 792.9 900.6 915.9 954.5 
987.3 992.0 1002.1 1010.0 1015.8 1025.0 1046.4 1068.3 1073.2 1096.1 1122.1 1137.7 
1160.5 1192.0 1198.2 1233.2 1249.2 1263.3 1266.2 1280.4 1282.7 1291.9 1299.3 1301.7 
1309.2 1312.8 1326.1 1338.1 1342.2 1347.4 1381.0 1385.6 1403.1 1410.9 1454.2 1565.4 
1844.0 2642.7 2652.2 2661.8 2662.4 2667.6 2669.5 2674.0 2675.2 2679.6 2688.4 2708.9 
2736.2 2759.6 2769.7 2777.6 2782.2  
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name= MIN188 
energy (in kcal/mol)= -25.549102 
ZPE (in kcal/mol)= 143.828 
G (in kcal/mol)= 117.386 
Geometry 
C -2.11855201 -1.33232602 -0.62074755 
C -0.64406714 -1.34923972 -0.69116530 
C -0.34345200 2.24264153 -0.65736536 
C 0.52616696 2.32529220 0.57224643 
C 1.02903773 0.96363967 1.02965274 
C 1.41035782 -0.01689945 -0.10624100 
C 0.31681972 -1.02646125 0.36600386 
C -0.00577044 -0.08833457 1.58689062 
C -1.42303932 0.39535064 1.80498681 
C 0.50262068 -0.71855853 2.88475921 
H -2.47981859 -1.73204852 0.34112502 
H -2.59222675 -1.93388280 -1.41490302 
H -2.52018063 -0.31017432 -0.72366467 
H -1.37530113 1.89289992 -0.52658908 
H -0.01978657 2.82768497 1.39429172 
H 1.40504153 2.97368709 0.35060650 
H 1.85846543 1.12205313 1.74688629 
H 2.42855101 -0.41594448 -0.05008662 
H 1.29009953 0.35989805 -1.12884481 
H 0.77524106 -1.98825577 0.70608297 
H -2.07495264 -0.41841447 2.14715998 
H -1.87587525 0.82505574 0.90730866 
H -1.45142058 1.17198733 2.58230702 
H -0.10357463 -1.58524802 3.17136565 
H 0.46722500 -0.00366527 3.71484467 
H 1.54060143 -1.06244406 2.79786881 
O 1.01738318 -1.90017772 -2.03244879 
O 0.06071886 2.55416148 -1.74891943 
O -0.22479055 -1.78125356 -1.85460353 
Vibrational frequencies (in cm-1) 
 26.0  38.7  61.3  91.6 157.7 168.6 188.8 209.6 229.5 241.8 242.8 257.6 288.6 308.1 
326.7 388.1 431.5 473.1 482.7 522.3 574.6 665.9 686.7 797.6 804.9 890.2 935.8 959.8 
980.1 986.0 1005.1 1013.5 1018.2 1025.2 1048.2 1074.6 1079.9 1097.3 1117.3 1141.6 
1142.2 1185.8 1198.9 1228.5 1233.3 1261.9 1266.7 1286.6 1290.4 1292.4 1295.4 1299.6 
1301.7 1314.7 1321.4 1327.1 1338.8 1346.2 1380.3 1381.8 1403.4 1408.8 1449.5 1562.6 
1843.5 2632.3 2653.9 2660.2 2662.5 2667.9 2670.8 2672.6 2674.9 2679.0 2689.9 2715.3 
2740.5 2760.5 2769.8 2777.7 2781.8  
 
 
name= MIN189 
energy (in kcal/mol)= -24.400994 
ZPE (in kcal/mol)= 142.806 
G (in kcal/mol)= 113.199 
Geometry 
C -3.89760514 -1.14182412 0.93404205 
C -2.41249687 -1.17378324 0.87142061 
C 2.78276342 0.74993072 0.74209587 
C 2.01562318 -0.02193988 -0.24269943 
C 0.50636832 0.30284517 -0.12687721 
C -0.08321944 -0.32186680 1.15771483 
C -1.56714209 -0.18770035 1.21126893 
C -0.22298134 -0.19755971 -1.34893014 
C -0.05069024 -1.42225405 -1.85379071 
C -1.16311409 0.78837352 -1.95766744 
H -4.25861137 -0.79859310 1.91289045 
H -4.32842188 -2.14261636 0.75556903 
H -4.31193698 -0.47370031 0.16438806 
H 3.14597684 0.33617245 1.66955399 
H 2.18849228 -1.11171257 -0.15071678 
H 2.35276839 0.25709506 -1.27589113 
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H 0.39690347 1.41809589 -0.06261756 
H 0.36493779 0.17775424 2.04275432 
H 0.22920893 -1.38208013 1.24226355 
H -1.93944824 0.77073931 1.55313120 
H 0.63003817 -2.15361165 -1.45690740 
H -0.57712802 -1.78281831 -2.72273842 
H -1.06239806 -2.39651069 0.13441473 
H -1.74520905 0.36736719 -2.78726304 
H -0.61788321 1.66109855 -2.35082517 
H -1.88143646 1.16303185 -1.21212252 
O 2.71750649 2.58744895 -0.45773463 
O 3.09397809 1.99921476 0.58650656 
O -2.01351834 -2.39208396 0.41685088 
Vibrational frequencies (in cm-1) 
 15.3  18.9  30.3  42.5  56.5  87.4 108.8 121.6 145.4 187.6 227.8 271.9 285.7 318.1 
334.7 404.6 405.7 442.4 508.8 516.8 533.1 570.3 587.9 629.5 715.8 816.7 862.5 898.3 
933.1 972.0 989.3 1013.6 1035.1 1043.4 1053.1 1063.1 1067.1 1074.5 1091.7 1102.0 1162.5 
1190.3 1196.9 1215.8 1228.1 1236.3 1261.8 1269.1 1271.6 1273.8 1285.5 1293.4 1305.6 
1319.8 1329.6 1338.6 1354.0 1376.7 1386.8 1391.2 1400.8 1439.8 1600.2 1861.7 1865.8 
2641.1 2653.9 2664.5 2665.8 2673.3 2673.9 2687.5 2724.0 2725.3 2731.7 2735.9 2754.4 
2773.6 2776.5 2779.9 2794.5  
 
 
name= MIN190 
energy (in kcal/mol)= -24.171315 
ZPE (in kcal/mol)= 142.946 
G (in kcal/mol)= 114.962 
Geometry 
C -4.10667423 -1.02925962 -0.68563179 
C -2.69737940 -0.55760247 -0.72301366 
C 2.17107533 0.95930304 -0.50957739 
C 1.99133456 -0.34156935 0.14054009 
C 0.54420882 -0.84163372 0.28364177 
C -0.22797384 -0.72555472 -1.05041770 
C -1.60158917 -1.29756224 -0.95590981 
C -0.19458414 -0.14097931 1.39734855 
C -0.20650187 1.18210262 1.57804056 
C -0.94405969 -1.05638776 2.31041164 
H -4.30766210 -1.78997765 -1.45172402 
H -4.81099344 -0.19531497 -0.85279100 
H -4.35402915 -1.46007466 0.29625845 
H 1.36931562 1.55580101 -0.91518779 
H 2.48254392 -0.31270664 1.14954582 
H 2.60562494 -1.10356366 -0.40586173 
H 0.60474486 -1.93688131 0.53176791 
H 0.34189032 -1.26140940 -1.84119687 
H -0.26123216 0.32824362 -1.39015303 
H -1.67609202 -2.36772628 -1.10920543 
H -0.74676462 1.66191991 2.37935450 
H -1.76250683 1.11652334 -0.28725977 
H 0.32795298 1.89079156 0.97351475 
H -1.56753823 -1.76467099 1.74277026 
H -1.61452038 -0.51921030 2.99427301 
H -0.25567751 -1.64816931 2.93102616 
O 4.34086686 0.87846463 -0.21958391 
O 3.33921892 1.50664003 -0.65707241 
O -2.67368014 0.78256782 -0.49338532 
Vibrational frequencies (in cm-1) 
 26.3  34.4  56.8  75.4  81.9 108.0 110.3 138.8 165.1 167.3 227.7 261.2 287.0 308.1 
346.0 417.9 425.7 434.2 460.7 535.5 558.1 571.0 628.3 631.0 749.5 765.0 833.4 887.2 
926.9 966.4 991.1 1013.8 1027.2 1040.7 1053.0 1057.5 1064.5 1088.5 1092.9 1121.5 1181.0 
1194.7 1198.8 1204.5 1226.9 1246.0 1249.7 1267.5 1270.2 1274.2 1279.0 1285.0 1298.6 
1308.4 1330.5 1344.4 1370.3 1380.3 1386.4 1395.3 1405.0 1441.4 1586.0 1862.7 1866.7 
2617.8 2652.1 2664.3 2666.3 2672.6 2674.1 2688.0 2703.2 2723.6 2728.3 2734.0 2752.6 
2773.1 2777.3 2779.8 2795.9  
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name= MIN191 
energy (in kcal/mol)= -23.952016 
ZPE (in kcal/mol)= 143.349 
G (in kcal/mol)= 117.298 
Geometry 
C -2.75577992 -0.90698248 -0.43843742 
C -1.29540738 -0.83383544 -0.56508685 
C 2.12283919 1.57605105 -0.56295914 
C 2.18454505 1.06467958 0.67446535 
C 1.47280209 -0.12331200 1.19594965 
C 1.12789452 -1.27495873 0.20846586 
C -0.38214943 -1.15529494 0.54602605 
C -0.06418845 0.05118968 1.51852118 
C -0.67124485 1.37723759 1.11008092 
C -0.40174572 -0.27009631 2.96619916 
H -3.14713816 -1.82636323 -0.91224410 
H -3.23573876 -0.07472502 -0.99658469 
H -3.11043343 -0.87828943 0.59861966 
H 2.65934074 2.44914686 -0.91427088 
H 2.81814479 1.56081084 1.41242024 
H 1.28974927 1.47046035 -2.33953139 
H 2.01689490 -0.51681600 2.08044263 
H 1.56795773 -2.23838438 0.48140254 
H 1.40210971 -1.08422633 -0.83326326 
H -0.75859872 -2.04153499 1.09641275 
H -0.26417718 2.20055310 1.70925996 
H -1.76039672 1.37929456 1.23424182 
H -0.46233055 1.61573184 0.05677119 
H -1.48612608 -0.32707940 3.11934491 
H -0.01714089 0.50519560 3.64048048 
H 0.02637077 -1.22505524 3.29107618 
O -1.46448646 -0.17943393 -2.65312962 
O 1.33316900 0.96856798 -1.49258981 
O -0.71233138 -0.46860670 -1.67199246 
Vibrational frequencies (in cm-1) 
 35.8  61.0  85.6  97.7 122.9 155.6 185.3 187.0 212.4 240.1 244.6 270.9 286.5 301.0 
326.6 369.7 409.9 425.1 443.7 489.6 553.8 657.1 688.5 730.8 787.5 829.3 857.9 916.3 
936.9 965.3 998.6 1005.5 1017.3 1026.3 1043.9 1047.7 1066.3 1098.3 1123.6 1124.9 1137.3 
1161.0 1204.7 1218.2 1240.4 1255.9 1262.2 1267.1 1280.1 1281.8 1286.4 1295.7 1299.8 
1302.5 1306.5 1330.4 1363.7 1372.4 1386.0 1402.8 1403.3 1405.6 1441.3 1604.8 1853.1 
2638.6 2667.2 2674.3 2676.5 2676.8 2677.7 2681.8 2712.9 2718.7 2725.1 2753.5 2761.6 
2769.4 2780.4 2782.6 2787.3  
 
 
name= MIN192 
energy (in kcal/mol)= -23.324971 
ZPE (in kcal/mol)= 143.274 
G (in kcal/mol)= 115.376 
Geometry 
C -3.98649844 -1.13980468 -0.24836305 
C -2.50591865 -1.03057122 -0.33618763 
C 2.51907636 -0.32335620 -0.17028268 
C 1.96353668 -0.14629224 1.18828449 
C 0.41574437 -0.19228687 1.21061172 
C -0.13652493 -1.37479376 0.38481760 
C -1.61272518 -1.49416888 0.55282507 
C -0.17790481 1.11401407 0.74398103 
C 0.02738252 1.63669635 -0.46712835 
C -1.05627474 1.78607906 1.74800240 
H -4.30646967 -2.15181047 0.03424525 
H -4.46444547 -0.89953894 -1.21453644 
H -4.39220431 -0.43483767 0.49222987 
H 2.55122264 -1.28084455 -0.66321458 
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H 2.29715726 0.80999897 1.64922930 
H 2.35961979 -0.94471858 1.85596175 
H 0.11524696 -0.36870373 2.27806356 
H 0.35375921 -2.31520476 0.71593517 
H 0.14332502 -1.26691601 -0.68271492 
H -1.94083953 -1.99409897 1.45622801 
H -0.40907833 2.56982691 -0.79001039 
H -1.21758968 -0.13910141 -1.52764038 
H 0.63752791 1.19393200 -1.23599109 
H -0.50296510 2.05065670 2.65923157 
H -1.88576447 1.12553318 2.04568993 
H -1.50973645 2.71012151 1.36427478 
O 3.41263271 0.68436848 -1.89038061 
O 2.95211417 0.76840225 -0.72453478 
O -2.17872294 -0.38397583 -1.48419014 
Vibrational frequencies (in cm-1) 
 28.6  38.2  55.7  67.5  76.3 101.7 117.0 131.9 183.3 201.7 230.7 257.0 295.2 311.2 
315.7 363.3 425.6 456.6 460.9 535.3 553.5 577.8 603.1 644.8 654.7 826.5 876.5 911.9 
961.4 974.6 987.5 1014.9 1023.6 1044.4 1049.2 1059.2 1065.8 1094.4 1106.9 1116.4 1171.8 
1191.3 1198.3 1217.9 1245.1 1268.2 1270.9 1271.5 1274.0 1284.8 1285.8 1305.1 1307.0 
1321.4 1334.3 1349.8 1369.3 1379.0 1386.6 1388.7 1402.1 1445.5 1570.6 1863.5 1866.9 
2650.2 2651.9 2664.7 2668.3 2673.3 2673.9 2689.9 2716.2 2721.4 2733.9 2735.8 2749.7 
2774.0 2777.9 2780.3 2790.0  
 
 
name= MIN193 
energy (in kcal/mol)= -22.97653 
ZPE (in kcal/mol)= 143.733 
G (in kcal/mol)= 117.638 
Geometry 
C -3.22515022 -1.12358611 -0.64908992 
C -1.90154851 -0.99946998 -0.78907558 
C 1.22804040 1.24728114 -0.79338937 
C 1.82133137 0.47293899 0.30104493 
C 1.12186347 -0.82665211 0.65731048 
C 0.58422672 -1.68440209 -0.52008922 
C -0.85509585 -1.62469560 0.05694575 
C -0.33063933 -0.74595548 1.26107024 
C -0.94815709 0.63203943 1.37264855 
C -0.44053882 -1.47999946 2.59120156 
H -2.04256181 0.13653023 -2.38667410 
H -3.68522440 -1.71197361 0.12352891 
H -3.94949262 -0.65108151 -1.28513842 
H 0.46744729 0.86086845 -1.46186165 
H 1.89898714 1.12739760 1.21118180 
H 2.89513482 0.27088746 0.05042709 
H 1.78994563 -1.41454897 1.31871473 
H 1.00030788 -2.69499469 -0.56410494 
H 0.70236637 -1.24529309 -1.51451929 
H -1.20890742 -2.61930986 0.39630911 
H -0.39889923 1.26080965 2.08502347 
H -1.98863720 0.57392297 1.71873375 
H -0.96524391 1.16096439 0.41201617 
H -1.48713491 -1.58785118 2.90055455 
H 0.08095759 -0.93471791 3.38787240 
H -0.00919696 -2.48628823 2.54700561 
O 2.45317412 3.00545280 -0.32721528 
O 1.57077217 2.46755249 -1.05985384 
O -1.35618838 -0.24443596 -1.78950574 
Vibrational frequencies (in cm-1) 
 30.0  39.3  72.4 106.3 150.9 168.9 190.0 206.0 221.6 229.2 268.4 308.5 341.5 374.8 
396.8 415.6 430.8 445.2 535.9 560.7 587.3 624.2 683.1 730.2 756.6 824.9 833.2 922.4 
928.4 982.5 996.4 998.1 1009.4 1018.1 1038.2 1042.5 1056.7 1072.2 1111.6 1125.6 1150.3 
1166.2 1190.5 1205.1 1214.9 1234.9 1244.2 1253.4 1272.6 1286.3 1287.0 1294.9 1299.1 
1302.8 1309.2 1327.0 1338.9 1361.8 1375.9 1386.8 1405.5 1409.2 1437.2 1592.9 1858.2 
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2620.1 2671.6 2674.1 2677.4 2678.4 2681.2 2691.0 2712.0 2717.8 2722.0 2733.3 2763.8 
2780.3 2782.3 2789.0 2808.8  
 
 
name= MIN194 
energy (in kcal/mol)= -18.890685 
ZPE (in kcal/mol)= 141.883 
G (in kcal/mol)= 114.146 
Geometry 
C -2.66047102 -0.70070843 -0.74054597 
C -1.32816249 -0.64802041 -0.72550292 
C 1.73000741 1.14305926 -0.81304831 
C 2.11653547 0.72262150 0.58209901 
C 1.50741852 -0.62836849 0.92478144 
C 1.06350301 -1.51198966 -0.27775213 
C -0.42051271 -1.41908773 0.16681931 
C 0.02573708 -0.63546133 1.46384077 
C -0.64200221 0.70703807 1.67419889 
C -0.11959805 -1.49568490 2.71306514 
H -3.27266252 -0.11982968 -1.41013857 
H -1.50284303 1.78769876 -1.61329083 
H -3.23708217 -1.33931771 -0.09622097 
H 0.79877347 2.60567879 -1.66241702 
H 1.86071594 1.46841553 1.35744995 
H 3.22484352 0.65155301 0.59451520 
H 2.18646777 -1.16914636 1.60918843 
H 1.46491892 -2.52947951 -0.24605526 
H 1.29477843 -1.11898196 -1.27371534 
H -0.86520447 -2.40645208 0.39177708 
H -0.23662799 1.22400854 2.55215678 
H -1.72289169 0.59002963 1.82966376 
H -0.50842844 1.37700752 0.81482838 
H 0.32930041 -2.48741007 2.58538892 
H -1.17543473 -1.64476022 2.97093777 
H 0.36548410 -1.02512005 3.57649717 
O -1.38177917 1.05973121 -2.27227732 
O 1.07856491 2.29168517 -0.77084810 
O -0.56177030 0.16353533 -1.52732998 
Vibrational frequencies (in cm-1) 
 10.1  31.3  51.7  65.3  94.6 153.2 170.0 181.3 214.9 217.9 234.5 276.2 303.2 333.5 
337.0 386.3 416.6 423.6 441.2 527.3 579.2 611.7 616.1 626.6 694.7 787.4 848.8 907.4 
920.7 927.0 968.1 995.2 1005.0 1009.7 1013.1 1017.0 1042.2 1047.8 1080.6 1105.7 1117.2 
1120.2 1171.8 1197.9 1217.1 1227.2 1246.3 1272.5 1284.9 1287.0 1297.6 1299.5 1302.5 
1311.9 1313.6 1325.5 1340.2 1345.8 1361.4 1378.1 1380.9 1385.7 1404.7 1407.3 1874.2 
2665.2 2670.6 2671.4 2675.2 2677.3 2679.4 2718.1 2722.3 2729.7 2742.0 2758.0 2771.7 
2780.2 2782.0 2798.1 2862.1  
 
 
name= MIN195 
energy (in kcal/mol)= -19.801749 
ZPE (in kcal/mol)= 144.203 
G (in kcal/mol)= 118.392 
Geometry 
C -2.58089520 -1.40230079 -0.89120186 
C -1.24747184 -1.05255436 -0.36802560 
C -0.01163468 2.06038357 -0.22000063 
C 1.35080225 1.40926938 -0.20659283 
C 1.39527983 -0.08470914 0.14028644 
C 1.08321131 -0.95394903 -1.06614801 
C -0.87791552 -0.87933707 0.89483644 
C 0.50958230 -0.52003850 1.33969757 
C 0.43479802 0.56591073 2.42075040 
C 1.12391361 -1.78822436 1.97459884 
H -3.34288255 -1.45687378 -0.10014396 
H -2.58392439 -2.37121580 -1.41279559 
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H -2.92718599 -0.64337519 -1.62177279 
H -0.87680537 1.48562646 -0.56871073 
H 2.01097324 1.97092161 0.48987536 
H 1.79551461 1.57353635 -1.21555246 
H 2.46354578 -0.29676788 0.42980905 
H 1.25617365 -2.02253717 -0.87827231 
H 1.65364797 -0.63927240 -1.95651796 
H -1.59031977 -1.02548170 1.71040997 
H 1.42860715 0.95610269 2.66750911 
H -0.00420992 0.18034529 3.34826692 
H -0.18275957 1.42005027 2.11344306 
H 1.22635269 -2.60175182 1.25088936 
H 0.50196113 -2.16247332 2.79584192 
H 2.11585803 -1.58095119 2.39113548 
O -0.59455806 0.14202995 -2.18881929 
O -0.12933835 3.20910692 0.13511195 
O -0.34358091 -0.93461170 -1.53666318 
Vibrational frequencies (in cm-1) 
 33.4  66.6  78.7  87.5 113.6 172.9 173.7 200.1 237.3 260.7 272.8 287.4 312.0 361.1 
376.2 412.4 430.9 470.2 490.3 548.0 590.8 644.3 707.5 812.1 837.1 863.9 916.4 931.3 
956.2 978.2 980.3 986.8 1002.7 1011.0 1031.3 1062.8 1066.9 1076.0 1118.4 1145.4 1173.1 
1187.0 1202.5 1236.0 1251.2 1260.8 1265.1 1270.7 1277.5 1277.7 1291.8 1298.3 1299.7 
1304.2 1306.0 1312.1 1336.9 1348.3 1365.0 1382.8 1388.1 1404.4 1415.6 1821.9 1913.1 
2642.1 2650.4 2652.1 2657.7 2665.9 2669.9 2672.9 2675.5 2677.9 2679.6 2721.5 2733.4 
2743.1 2772.5 2779.9 2781.9  
 
 
name= MIN196 
energy (in kcal/mol)= -19.088508 
ZPE (in kcal/mol)= 144.083 
G (in kcal/mol)= 118.3 
Geometry 
C -2.39318471 -1.02921388 -0.56927028 
C -0.91017331 -1.00059768 -0.69951305 
C 0.37043133 2.21076334 -0.41271524 
C 1.60639708 1.42409974 -0.07663461 
C 1.44380546 0.28385429 0.93068980 
C 1.47220573 -1.11245175 0.23957391 
C -0.05594961 -1.26885848 0.46502643 
C 0.03363864 -0.09287075 1.52978081 
C -1.06586694 0.94249496 1.60091228 
C 0.22040926 -0.68745376 2.93199548 
H -2.81706095 -1.93781031 -1.02683706 
H -2.87100292 -0.16350619 -1.05891639 
H -2.71374444 -1.01848084 0.48311085 
H 0.26686760 3.20290856 0.04888465 
H 2.40289459 2.11018601 0.27229428 
H 1.98958221 0.98790493 -1.03835429 
H 2.20211386 0.39744962 1.72455373 
H 2.06642133 -1.85882528 0.77408381 
H 1.81225738 -1.12434191 -0.80352748 
H -0.33544417 -2.23715436 0.92399807 
H -1.57355952 1.10993701 0.64399133 
H -0.67763488 1.90622191 1.95364425 
H -1.85469751 0.64617883 2.30610815 
H 0.46064120 0.09496247 3.66124012 
H 1.02978178 -1.42543854 2.96738681 
H -0.69035966 -1.19061160 3.27462772 
O 0.60789235 -0.78871697 -2.32597698 
O -0.46951972 1.82378227 -1.18849664 
O -0.58281906 -0.75448549 -1.93575839 
Vibrational frequencies (in cm-1) 
-51.0  46.3  50.9 105.4 112.8 191.7 199.5 219.8 225.7 248.7 267.7 275.6 334.1 340.7 
384.6 396.0 431.5 457.4 483.2 542.0 569.9 663.1 707.0 802.4 825.7 874.8 900.6 933.0 
981.1 997.6 1003.9 1012.7 1021.1 1031.0 1044.4 1082.7 1091.7 1096.7 1106.6 1143.2 
921 
 
1170.7 1193.0 1203.7 1217.1 1228.0 1261.2 1273.1 1276.0 1289.2 1292.1 1295.1 1301.2 
1303.4 1304.9 1315.9 1339.2 1345.6 1356.0 1368.4 1384.8 1397.7 1410.2 1413.0 1616.0 
1837.5 2626.7 2651.9 2655.6 2656.4 2661.8 2665.1 2673.9 2675.2 2678.7 2714.7 2718.2 
2727.9 2752.8 2771.4 2779.8 2781.8  
 
 
name= MIN197 
energy (in kcal/mol)= -14.686523 
ZPE (in kcal/mol)= 146.179 
G (in kcal/mol)= 121.566 
Geometry 
C -2.02913320 -0.16359680 -0.50932002 
C -0.50671647 -0.09383135 -0.51495931 
C -0.01275773 1.38193214 -0.54118089 
C 1.44342613 1.60904524 -0.12273301 
C 1.89102103 0.69341912 1.01377947 
C 1.64742901 -0.76898300 0.63677087 
C 0.14235337 -1.06062208 0.48553338 
C -0.49736667 -1.06824793 1.85022703 
C -0.96030314 0.01687092 2.47495341 
C -0.55702801 -2.41716468 2.49354173 
H -2.46202783 0.20736314 0.42611907 
H -2.37650769 -1.19534094 -0.64550205 
H -2.45422375 0.42923049 -1.33228834 
H -0.71149055 2.06473223 -0.01958192 
H 1.58896071 2.66941380 0.15656410 
H 2.09456290 1.44625596 -1.01023069 
H 2.96423518 0.85659402 1.22948728 
H 2.08618587 -1.44073112 1.39758904 
H 2.16288886 -1.00326502 -0.31653033 
H 0.03571602 -2.08790728 0.03525061 
H -1.39315714 -0.00538430 3.46123214 
H -0.94250083 1.00972220 2.05896041 
H 1.35844592 0.94325294 1.95199366 
H -0.63653411 -2.35431683 3.58739478 
H 0.33188126 -3.02383934 2.27405544 
H -1.43362672 -2.97936431 2.13880025 
O -0.34515784 0.52735382 -2.66159350 
O -0.07988367 1.74132950 -1.92226867 
O -0.03386753 -0.53808169 -1.80365102 
Vibrational frequencies (in cm-1) 
 58.9  68.5  98.0 109.4 148.8 158.9 216.6 238.2 269.4 302.1 313.1 331.0 344.6 427.2 
433.0 485.4 498.9 572.3 618.9 649.3 706.4 726.0 807.0 893.9 896.9 919.5 945.4 960.9 
981.3 989.0 999.2 1019.8 1040.9 1055.8 1057.4 1084.7 1100.6 1113.6 1130.7 1156.0 1165.9 
1172.2 1177.3 1223.1 1230.9 1239.9 1249.1 1275.2 1279.6 1280.5 1286.3 1286.8 1293.2 
1305.7 1320.0 1324.8 1331.2 1345.2 1362.0 1374.4 1390.1 1392.1 1401.0 1405.1 1866.6 
2651.8 2661.5 2668.8 2670.2 2671.8 2673.0 2674.0 2681.5 2691.2 2723.5 2740.5 2741.2 
2746.0 2778.9 2780.4 2793.5  
 
 
name= MIN198 
energy (in kcal/mol)= -13.620476 
ZPE (in kcal/mol)= 146.303 
G (in kcal/mol)= 120.347 
Geometry 
C -2.34852306 -0.37632074 -0.98332606 
C -0.82402221 -0.38428693 -0.99015333 
C -0.24405213 1.05029258 -0.78587558 
C 0.55274326 1.37915462 0.46994578 
C 1.15530459 0.18729341 1.23608247 
C 1.14642101 -1.10417922 0.40296390 
C -0.24899330 -1.47658324 -0.08919547 
C 0.49675646 -0.02188563 2.57895781 
C -0.99408246 -0.00862718 2.67674451 
C 1.24113893 -0.21908129 3.67205273 
922 
 
H -2.75158376 -0.02359008 -0.02859339 
H -2.74992233 -1.38203759 -1.16397965 
H -2.74798785 0.26597954 -1.77930651 
H -1.04528198 1.80664291 -0.94481619 
H -0.07489038 1.98529399 1.15437825 
H 1.38135824 2.06344404 0.17346555 
H 2.23743124 0.43682859 1.42332521 
H 1.57364098 -1.93437537 0.99698185 
H 1.81820233 -0.97185629 -0.47304823 
H -0.20100786 -2.42900161 -0.66113696 
H -1.33860330 0.65506482 3.48234113 
H -1.37856298 -1.01384859 2.90791332 
H -1.48544080 0.32262995 1.75346811 
H 0.82604459 -0.37711134 4.65307804 
H 2.31717121 -0.23893808 3.67494276 
H -0.92195925 -1.68291505 0.76213917 
O 0.05671533 0.46136883 -2.91836882 
O 0.68673239 1.17299989 -1.87403111 
O -0.37749588 -0.74884734 -2.30930984 
Vibrational frequencies (in cm-1) 
 -6.1  56.2  64.6 143.0 163.5 188.0 203.4 257.9 275.5 293.4 314.9 341.7 404.8 418.9 
442.8 496.1 559.3 572.5 603.7 634.1 698.9 729.3 803.9 821.7 884.1 908.1 932.8 948.5 
974.6 980.7 992.6 1014.3 1039.6 1043.7 1062.3 1069.5 1092.6 1125.0 1138.0 1159.6 1170.8 
1190.9 1204.0 1231.0 1240.3 1257.8 1276.8 1281.1 1283.5 1290.6 1291.6 1296.2 1315.0 
1315.6 1317.7 1328.1 1333.7 1361.6 1367.3 1381.5 1396.5 1399.7 1400.0 1404.4 1847.1 
2644.0 2654.6 2667.1 2667.7 2670.4 2671.7 2673.9 2678.1 2683.4 2726.5 2730.3 2738.4 
2743.3 2777.1 2781.2 2795.5  
 
 
name= MIN199 
energy (in kcal/mol)= -9.70346 
ZPE (in kcal/mol)= 144.32 
G (in kcal/mol)= 117.617 
Geometry 
C -2.39810975 -0.45284117 -1.00422187 
C -0.99864871 -0.38302349 -0.50967973 
C -0.26817388 0.91145149 -0.71658806 
C 0.59523767 1.33099344 0.48695805 
C 1.17528539 0.15997095 1.30807980 
C 1.02602160 -1.20420868 0.59466156 
C -0.36400656 -1.39941335 0.08693621 
C 0.55615732 0.08307452 2.68417086 
C -0.92786932 -0.03738711 2.77998869 
C 1.32497814 0.08790325 3.77721812 
H -3.03340769 0.31078281 -0.53505727 
H -2.86553416 -1.42796338 -0.81320722 
H -2.43611547 -0.29131623 -2.09520965 
H -0.94874481 1.73443814 -1.02481500 
H 0.00021595 1.99669667 1.14120471 
H 1.43032881 1.96164150 0.11444937 
H 2.27552428 0.34850280 1.42343134 
H 1.32476627 -2.01793653 1.28258959 
H 1.73937663 -1.24713276 -0.25679144 
H 0.60226636 -1.10767106 -3.37408943 
H -1.30799603 0.22088205 3.77605736 
H -1.24363778 -1.07118261 2.56595877 
H -1.44862158 0.60074904 2.05299226 
H 0.93568840 0.01871072 4.77876476 
H 2.39887198 0.15574753 3.75905349 
H -0.80952015 -2.37495404 0.23700485 
O 0.13284805 0.67993969 -2.99372000 
O 0.72550010 0.74002089 -1.74595876 
O -0.26033097 -0.63993040 -3.25629292 
Vibrational frequencies (in cm-1) 
923 
 
 32.1  39.3  66.6  76.2 108.4 121.0 134.5 175.1 216.1 239.1 283.2 292.9 315.1 320.0 
372.0 388.8 444.2 507.1 540.6 570.6 591.9 632.6 639.4 757.2 819.3 863.8 868.2 916.1 
939.5 968.2 990.7 992.7 1020.1 1039.0 1044.4 1058.4 1063.5 1073.3 1093.1 1117.2 1152.3 
1185.1 1199.6 1230.8 1247.8 1255.5 1263.1 1275.7 1279.7 1284.9 1287.1 1303.2 1310.1 
1319.0 1325.7 1345.3 1352.7 1361.6 1375.5 1389.3 1399.0 1403.4 1408.1 1853.0 1869.7 
2651.4 2663.2 2664.3 2664.7 2676.4 2677.3 2687.3 2690.6 2726.7 2733.8 2741.6 2766.5 
2778.5 2778.8 2795.5 2848.5  
 
 
name= MIN200 
energy (in kcal/mol)= -6.804731 
ZPE (in kcal/mol)= 141.891 
G (in kcal/mol)= 113.787 
Geometry 
C -2.52159303 0.25504009 0.45694457 
C -1.02624665 0.47879635 0.44609291 
C -0.73069965 1.98192557 0.40021148 
C 1.21624113 -1.31915716 -2.64249432 
C 0.52206253 -1.96284161 -1.70364446 
C -0.75316128 -1.43984008 -1.15187809 
C -0.28900183 -0.24961525 1.49589995 
C 1.04483042 -0.36267388 1.61604606 
C 2.06000563 0.23163759 0.70670563 
C 1.63035882 -1.13406106 2.75681781 
H -2.79330099 -0.79413230 0.62397837 
H -2.96311937 0.55919038 -0.51027404 
H -3.02045530 0.83677663 1.24336347 
H -1.57069423 2.63733585 0.14475517 
H 2.14611760 -1.68272261 -3.05229875 
H 0.90054746 -0.37701264 -3.07987484 
H 0.85078022 -2.91285961 -1.28380424 
H -1.06092804 -1.92721076 -0.22043315 
H -1.58442080 -1.49446212 -1.87481853 
H -0.93509277 -0.71610231 2.24332630 
H 2.93255836 -0.41882275 0.56442808 
H 2.42644534 1.18843744 1.12801461 
H 1.68139920 0.48906073 -0.29033572 
H 2.13733689 -2.04253961 2.40036645 
H 0.88276352 -1.44897743 3.49600546 
H 2.38030679 -0.53539894 3.29636307 
O -0.93874977 0.74428039 -1.82512549 
O 0.36662428 2.41802892 0.62353626 
O -0.42845386 0.02264920 -0.90317604 
Vibrational frequencies (in cm-1) 
 11.4  37.8  77.2  90.5 100.2 112.9 118.5 138.6 165.5 181.1 206.9 224.1 262.8 270.2 
313.8 323.6 356.5 433.8 460.0 490.1 507.9 538.8 570.9 609.7 666.7 822.6 882.6 905.3 
921.0 945.3 963.0 972.9 991.0 993.2 1018.2 1025.8 1031.8 1051.6 1102.4 1102.6 1117.0 
1130.4 1153.8 1195.2 1207.3 1258.9 1263.5 1267.7 1277.4 1284.0 1286.0 1293.1 1301.6 
1305.9 1319.2 1334.3 1369.7 1383.8 1387.6 1404.8 1405.4 1438.0 1841.0 1843.7 1853.6 
2651.0 2651.3 2653.4 2656.1 2667.9 2670.5 2671.8 2675.9 2699.6 2728.1 2747.5 2755.4 
2773.0 2774.5 2777.0 2780.0  
 
 
name= MIN201 
energy (in kcal/mol)= -7.533903 
ZPE (in kcal/mol)= 142.746 
G (in kcal/mol)= 116.412 
Geometry 
C -2.24043542 0.36701165 -1.10768977 
C -0.81502422 0.48066866 -1.49080989 
C 0.04688108 1.55768880 -0.91179606 
C 0.21401971 1.42945893 0.61815733 
C 0.84920125 0.14282881 1.11016719 
C 0.85071324 -1.08004418 0.19513440 
C 0.13712707 -1.85939414 1.02391093 
924 
 
C -0.00002211 -0.79400658 2.12038867 
C -1.42204761 -0.38403125 2.43504520 
C 0.76774966 -1.13260126 3.38467258 
H -2.36842737 -0.38147531 -0.29927430 
H -2.88938804 0.04339687 -1.93790652 
H -2.65144588 1.31645744 -0.73055313 
H -0.42171535 2.55661866 -1.14493539 
H -0.76096256 1.60392949 1.10779969 
H 0.85710355 2.28384164 0.93479541 
H 1.85726474 0.34925169 1.51552300 
H 1.33946538 -1.19610057 -0.74350917 
H 1.50658953 0.83866501 -2.04576585 
H -0.22020592 -2.85330323 1.02582215 
H -2.00169319 -0.16265430 1.53280530 
H -1.45077211 0.50265264 3.08022859 
H -1.95058186 -1.18835670 2.96389680 
H 0.86187538 -0.26045619 4.04131209 
H 1.78059749 -1.49162215 3.16166732 
H 0.26535756 -1.92487590 3.95308752 
O 0.73075388 -0.48045479 -2.77384473 
O 1.31475047 1.65733764 -1.49182933 
O -0.48379156 -0.41997612 -2.36444753 
Vibrational frequencies (in cm-1) 
 38.9  44.7  67.8  79.2 105.9 159.1 162.1 186.3 216.6 262.5 266.6 299.4 308.8 337.3 
355.7 375.0 407.2 449.4 466.7 557.9 561.1 664.9 696.7 725.8 738.5 837.2 901.9 904.0 
945.1 958.3 978.0 993.3 1007.8 1013.8 1018.5 1036.2 1061.7 1074.3 1098.1 1118.7 1160.4 
1176.3 1192.5 1211.0 1229.9 1246.7 1256.7 1259.8 1269.8 1282.1 1287.9 1294.3 1298.2 
1302.3 1312.5 1315.3 1337.9 1355.5 1380.5 1383.5 1395.3 1403.6 1440.5 1595.7 1778.8 
2557.6 2628.1 2649.6 2653.0 2660.6 2671.2 2676.0 2676.4 2681.4 2718.6 2735.6 2761.5 
2764.7 2779.6 2782.5 2808.4  
 
 
name= MIN202 
energy (in kcal/mol)= -9.001772 
ZPE (in kcal/mol)= 145.004 
G (in kcal/mol)= 121.313 
Geometry 
C -2.76535203 0.00822316 0.32827767 
C -1.32005404 0.11877618 -0.01767775 
C -0.58615594 1.36297322 0.18369547 
C 0.89679307 1.56308958 0.30036360 
C 1.75881995 0.33887668 0.03046270 
C 1.30347077 -0.43343890 -1.24194330 
C 0.53042779 -1.40822890 -0.32092588 
C 1.38647463 -0.92123534 0.90248871 
C 0.68465236 -0.71852796 2.22415553 
C 2.59694454 -1.82855785 1.10444393 
H -2.97245737 0.30654943 1.36298268 
H -3.14214995 -1.01954314 0.19552161 
H -3.37344470 0.65716390 -0.34109645 
H -1.15310416 2.18056381 0.65479221 
H 1.13193751 1.94816976 1.31868302 
H 1.19821689 2.38024039 -0.39650535 
H 2.82724371 0.59395028 0.05547524 
H 2.12566025 -0.90688729 -1.78948791 
H 0.72332177 0.11569991 -1.98132449 
H 0.53548267 -2.47998645 -0.55781727 
H 1.33017429 -0.19303050 2.93882387 
H 0.40640078 -1.68149424 2.67373535 
H -0.24192393 -0.14028892 2.14268836 
H 2.29922327 -2.80419219 1.50776282 
H 3.30598474 -1.38509706 1.81399977 
H 3.14249894 -2.01320750 0.17239568 
O -2.00090118 1.75400480 -1.70925362 
O -1.03721876 1.10406947 -1.28603713 
925 
 
O -0.84361161 -1.13886710 -0.23598086 
Vibrational frequencies (in cm-1) 
 95.2 114.6 143.2 148.9 189.6 195.7 206.0 242.7 281.9 286.1 315.0 354.2 368.9 389.6 
426.9 449.5 477.0 486.1 545.2 587.5 670.6 713.4 723.9 809.9 861.5 885.8 911.8 936.0 
971.7 1005.3 1008.1 1017.4 1017.8 1026.8 1053.0 1076.8 1079.3 1094.9 1121.6 1147.2 
1151.8 1198.0 1203.1 1212.9 1227.7 1245.1 1257.6 1265.0 1273.4 1283.4 1285.3 1288.3 
1291.4 1298.7 1299.2 1304.8 1322.0 1333.5 1371.7 1379.4 1391.7 1404.6 1411.9 1420.1 
1542.3 2621.4 2650.8 2670.1 2672.8 2675.5 2677.0 2680.2 2683.8 2712.5 2720.7 2730.2 
2736.3 2765.6 2768.2 2781.5 2786.1  
 
 
name= MIN203 
energy (in kcal/mol)= -8.026276 
ZPE (in kcal/mol)= 145.94 
G (in kcal/mol)= 122.497 
Geometry 
C -2.29884207 0.00072987 -0.43111947 
C -0.79193572 -0.08245399 -0.60283190 
C -0.06833814 1.30959888 -0.43369908 
C 1.11668352 1.35715241 0.55046865 
C 1.45440534 -0.02382408 1.11381235 
C 1.42429157 -1.04816304 -0.06132781 
C -0.11064264 -1.18157023 0.21097416 
C 0.16572696 -0.72263725 1.69558585 
C -0.84592327 0.13537069 2.42551315 
C 0.51374636 -1.91916448 2.57914410 
H -2.75646573 -0.99599372 -0.48559012 
H -2.75049765 0.60168212 -1.23334481 
H -2.59429983 0.44292850 0.52475359 
H -0.80154463 2.11366632 -0.23432236 
H 0.90338684 2.06499207 1.37166958 
H 2.00555903 1.76769299 0.02411662 
H 2.33394902 -0.02626453 1.75760672 
H 1.99512361 -1.96095823 0.11042797 
H 1.70200743 -0.65923382 -1.04548226 
H -0.55983057 -2.16546962 0.08076325 
H -0.46212433 0.43727970 3.40932166 
H -1.77917255 -0.41704637 2.59530690 
H -1.10195277 1.05691053 1.89482911 
H 1.24373813 -2.58854768 2.11044632 
H -0.37774698 -2.51751940 2.80008188 
H 0.94098914 -1.59362602 3.53441095 
O -0.32421756 0.82246615 -2.61683140 
O 0.50640594 1.54737853 -1.72485627 
O -0.52626420 -0.42372976 -1.97654045 
Vibrational frequencies (in cm-1) 
 76.1 104.9 148.4 170.8 178.0 204.4 227.2 273.6 279.8 323.9 355.4 377.5 414.3 431.9 
456.9 490.1 529.0 606.5 629.3 711.8 718.8 794.9 833.8 874.8 892.4 917.6 936.1 949.9 
979.6 992.5 999.9 1010.2 1012.5 1016.4 1053.1 1071.0 1083.1 1090.4 1101.1 1135.1 1160.5 
1170.5 1184.9 1193.6 1217.7 1226.9 1243.8 1257.5 1271.9 1275.9 1283.4 1286.3 1290.8 
1292.7 1298.9 1301.5 1310.0 1317.1 1322.1 1325.8 1373.7 1382.0 1398.3 1406.3 1415.4 
2656.7 2671.4 2672.5 2674.9 2675.9 2677.0 2680.4 2684.5 2686.0 2737.5 2748.2 2751.6 
2763.9 2780.5 2782.1 2783.2  
 
 
name= MIN204 
energy (in kcal/mol)= -8.011743 
ZPE (in kcal/mol)= 146.082 
G (in kcal/mol)= 122.907 
Geometry 
C 0.907491703 2.315079304 3.504902320 
C 1.567927577 1.023075747 3.043831129 
C 0.573187841 -0.009993794 2.397220865 
C 1.040413132 -0.668070134 1.082831517 
C 2.389179967 -0.136322208 0.597730316 
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C 3.378088637 -0.154390098 1.802662401 
C 2.804637074 1.249648459 2.177056833 
C 2.423352439 1.438955523 0.654476804 
C 1.170517681 2.193441565 0.260575000 
C 3.597125743 2.015636405 -0.135735665 
H 0.002442518 2.113309872 4.093582424 
H 0.636556267 2.964702520 2.667404022 
H 1.585790823 2.886088625 4.155191922 
H -0.448470102 0.410382026 2.296213916 
H 0.275391157 -0.530131316 0.297430155 
H 1.112376972 -1.764857135 1.241469695 
H 2.726315653 -0.592591928 -0.332903327 
H 4.433980870 -0.148491369 1.526573765 
H 3.235361419 -0.951285700 2.533378083 
H 3.500737333 1.975780656 2.596323767 
H 0.267936498 1.852071655 0.773881794 
H 0.977458054 2.082388413 -0.815328482 
H 1.275792150 3.267145714 0.462737702 
H 3.427784293 1.926747171 -1.214904087 
H 4.542618281 1.508082978 0.084774847 
H 3.740559963 3.078178669 0.092086557 
O 1.649109897 -0.986709818 4.116094134 
O 0.417779766 -0.998881391 3.412729663 
O 1.956630335 0.387485240 4.275877918 
Vibrational frequencies (in cm-1) 
 94.4 126.6 160.9 174.9 182.2 212.8 227.7 268.3 287.1 325.0 349.6 384.4 418.0 439.8 
465.0 493.1 520.3 592.7 655.1 703.9 719.5 799.5 846.0 871.3 894.4 913.0 938.3 955.8 
973.3 997.3 1001.8 1005.6 1014.9 1017.8 1044.9 1058.0 1087.1 1089.0 1100.2 1140.6 
1154.5 1172.8 1186.6 1194.9 1211.1 1230.5 1247.1 1257.9 1270.8 1279.4 1281.8 1285.2 
1289.0 1296.7 1298.9 1300.2 1304.1 1309.9 1320.2 1322.3 1373.6 1384.6 1398.3 1406.9 
1417.2 2659.0 2669.8 2672.9 2674.5 2676.5 2678.1 2680.3 2686.0 2689.3 2740.0 2748.3 
2751.8 2768.1 2780.5 2782.2 2784.0  
 
 
name= MIN205 
energy (in kcal/mol)= -6.259221 
ZPE (in kcal/mol)= 145.134 
G (in kcal/mol)= 120.046 
Geometry 
C -2.51446001 -0.32594451 -0.46850474 
C -1.01718035 -0.34189579 -0.68442860 
C -0.38925607 1.07586563 -0.95453978 
C 0.85163085 1.23204841 -0.06220587 
C 0.88410014 0.01729329 0.86227286 
C 1.22200410 -1.29113536 0.17668467 
C -0.22780211 -0.95307232 0.45027082 
C 1.26312953 0.29502288 2.30065303 
C 0.28320077 1.29478216 2.93463608 
C 1.29894502 -0.97550170 3.16044638 
H -2.79008038 0.21469185 0.44372726 
H -2.90914807 -1.34844824 -0.38274879 
H -3.03522908 0.14355432 -1.31452901 
H -1.11427327 1.89918236 -0.85677365 
H 0.82250939 2.18087518 0.49734448 
H 1.77073319 1.27636881 -0.68137195 
H 2.28941117 0.74599042 2.30021972 
H 1.69371526 -2.09798281 0.72782452 
H 1.58680315 -1.28180212 -0.85081697 
H -0.79167693 -1.53443123 1.17154399 
H -0.75119804 0.94617959 2.84373902 
H 0.34320501 2.28122157 2.46338788 
H 0.49434540 1.43340991 4.00038893 
H 0.32340572 -1.47343365 3.18375857 
H 1.56948142 -0.74055525 4.19610956 
H 2.03555387 -1.69606359 2.78976850 
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O -0.68681752 -0.05949919 -2.88275176 
O 0.05240570 1.02042713 -2.30986003 
O -0.70072872 -1.05965675 -1.88536025 
Vibrational frequencies (in cm-1) 
 28.0  58.6  89.3 136.4 156.6 179.2 187.2 217.6 260.6 265.4 334.8 341.1 374.9 411.8 
460.3 469.7 541.7 561.8 590.9 626.0 705.9 767.8 830.7 863.2 876.5 907.0 942.1 963.3 
974.9 979.4 980.7 996.9 1009.2 1011.9 1031.2 1049.4 1106.7 1116.6 1137.9 1143.8 1168.2 
1173.7 1174.9 1183.0 1200.3 1241.4 1253.5 1268.7 1274.9 1284.5 1285.9 1294.2 1297.9 
1303.3 1305.9 1308.7 1314.8 1320.5 1333.4 1334.1 1377.7 1393.0 1398.9 1407.0 1478.2 
2660.1 2670.8 2671.5 2674.3 2676.7 2679.0 2680.0 2697.9 2704.3 2706.0 2743.0 2770.4 
2780.2 2780.7 2781.4 2782.4  
 
 
name= MIN206 
energy (in kcal/mol)= -2.052895 
ZPE (in kcal/mol)= 142.852 
G (in kcal/mol)= 114.935 
Geometry 
C -2.38114112 -0.09443053 -0.33522332 
C -0.88730144 -0.14767166 -0.65698679 
C -0.19555769 1.24344305 -0.46208369 
C 1.28835612 1.19185123 -0.09557651 
C 1.53385175 1.39087915 1.36233022 
C 2.47398696 0.72429668 2.03245572 
C -0.18610209 -1.30906852 -0.04263595 
C -0.10719087 -1.62869535 1.25523250 
C -0.69343947 -0.85119862 2.38368791 
C 0.63673961 -2.85410210 1.68762862 
H -2.83910971 -1.08582785 -0.45132664 
H -2.90122317 0.58316026 -1.02805400 
H -2.57987304 0.24538444 0.68471206 
H -0.77573474 1.91975373 0.19448621 
H 1.82047565 1.99263679 -0.66438702 
H 1.74334726 0.24742171 -0.46354740 
H 0.90640313 2.14088771 1.84304906 
H 2.68065565 0.87532226 3.07956849 
H 3.11111316 -0.02462814 1.58745926 
H 0.29077642 -1.94887398 -0.79307174 
H -1.19006272 -1.50614047 3.11320011 
H -1.43364792 -0.10796627 2.06323906 
H 0.09665159 -0.30293737 2.92242958 
H 1.19878586 -3.32434148 0.86992118 
H -0.05411670 -3.61382685 2.08137112 
H 1.35832273 -2.62361976 2.48374453 
O -0.07313324 0.72447930 -2.62334056 
O -0.32399466 1.81900668 -1.76405442 
O -0.85666559 -0.33872436 -2.09241195 
Vibrational frequencies (in cm-1) 
-48.8  28.6  34.3  57.7  77.5  99.4 113.5 123.7 176.5 188.8 242.4 276.7 312.9 341.0 
343.2 378.1 405.5 466.9 485.9 494.4 557.4 601.5 699.6 715.3 850.8 880.6 907.2 930.3 
958.3 963.9 970.6 992.4 1002.2 1011.6 1018.8 1025.2 1079.4 1088.2 1091.7 1116.9 1122.8 
1146.9 1177.2 1186.0 1223.8 1252.4 1264.8 1271.1 1275.3 1281.1 1285.8 1287.9 1290.5 
1297.5 1303.2 1319.7 1339.2 1356.0 1381.6 1391.7 1392.7 1401.1 1425.6 1847.1 1881.2 
2645.0 2657.1 2666.3 2670.4 2671.8 2673.4 2675.5 2692.2 2716.0 2730.0 2738.9 2758.1 
2772.1 2779.1 2780.1 2789.5  
 
 
name= MIN207 
energy (in kcal/mol)= -1.335148 
ZPE (in kcal/mol)= 143.133 
G (in kcal/mol)= 115.104 
Geometry 
C -2.98023071 -0.53413614 -0.51589588 
C -1.45443734 -0.48230994 -0.51917565 
C -0.93495157 0.99881305 -0.55005099 
928 
 
C 0.01382136 1.42525936 0.56800045 
C 1.29481927 0.65938662 0.58361961 
C -0.03949458 -2.32711457 0.38470837 
C -0.89393248 -1.32508147 0.58296451 
C 2.07576336 0.53577065 1.66506790 
C 1.73475999 1.13440766 2.99057497 
C 3.36015324 -0.22450146 1.61237357 
H -3.40627275 -0.05928611 0.37316565 
H -3.33481493 -1.57379851 -0.54028610 
H -3.39616368 -0.03930168 -1.40334977 
H -1.79031498 1.70379683 -0.62915129 
H -0.51585056 1.34260151 1.54050499 
H 0.25002575 2.50810661 0.44768117 
H 1.56794238 0.20610938 -0.37043247 
H 0.35552786 -2.93639646 1.18372658 
H 0.34353489 -2.60914397 -0.58745606 
H -1.25305490 -1.05457490 1.57504049 
H 1.63674201 2.22705145 2.92118537 
H 2.49431414 0.92836991 3.75525978 
H 0.78178635 0.74123728 3.37279345 
H 3.57401752 -0.62643347 0.61254381 
H 3.34456003 -1.07663495 2.30634075 
H 4.21061563 0.41362617 1.89167678 
O -0.81052170 0.10421930 -2.60148874 
O -0.19137083 1.07312004 -1.77140057 
O -0.97599324 -1.02487835 -1.76048025 
Vibrational frequencies (in cm-1) 
 25.0  28.4  39.7  64.9  70.1 112.2 127.5 159.0 196.7 206.3 227.1 255.9 276.2 288.0 
332.0 405.0 443.1 475.3 498.0 517.1 585.8 609.4 697.0 702.9 784.4 852.0 879.0 953.3 
959.2 970.4 978.9 988.9 998.7 1012.2 1024.2 1059.1 1062.9 1094.8 1110.5 1120.4 1135.7 
1153.7 1162.6 1214.2 1233.1 1252.4 1272.5 1277.6 1282.5 1288.5 1289.0 1290.0 1290.9 
1293.3 1303.0 1329.4 1343.0 1377.6 1379.1 1390.0 1400.0 1400.7 1417.9 1849.3 1870.5 
2653.6 2670.1 2670.4 2672.8 2673.4 2674.7 2676.6 2680.3 2709.2 2726.7 2750.2 2756.9 
2778.1 2779.6 2780.1 2782.1  
 
 
name= MIN208 
energy (in kcal/mol)= -0.726059 
ZPE (in kcal/mol)= 143.436 
G (in kcal/mol)= 116.482 
Geometry 
C -2.33663681 -0.61153811 -0.55104690 
C -0.82201361 -0.60100300 -0.74431411 
C -0.24921291 0.84149648 -0.56131474 
C 1.21672563 0.93743167 -0.12021610 
C 1.49941042 0.24741759 1.16948450 
C 0.57023092 -2.64895991 -0.44086039 
C -0.18177353 -1.67571631 0.06856015 
C 1.01537100 0.59038871 2.37047774 
C 0.09894522 1.74082223 2.61492114 
C 1.36585637 -0.20597019 3.58711150 
H -2.62267449 -0.38834904 0.48111849 
H -2.75455726 -1.59385828 -0.80953585 
H -2.82394223 0.12420055 -1.20625074 
H -0.91291704 1.46846237 0.06559923 
H 1.50404296 2.01015002 -0.05860913 
H 1.85511628 0.52080566 -0.93211524 
H 2.17366069 -0.60494989 1.07058015 
H 1.01085087 -3.43037200 0.16026341 
H 0.80826787 -2.74375341 -1.49109722 
H -0.39757305 -1.60408731 1.13677822 
H -0.95139511 1.41581534 2.60555911 
H 0.20807196 2.53161841 1.85975083 
H 0.28129630 2.20868416 3.59240578 
H 0.46423074 -0.55203422 4.11062225 
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H 1.94850665 0.39531694 4.29925176 
H 1.96600870 -1.09597098 3.35507641 
O -0.81031768 0.38339575 -2.74503433 
O -0.27686607 1.40156057 -1.87688758 
O -0.51371558 -0.84125837 -2.12791869 
Vibrational frequencies (in cm-1) 
 27.7  39.3  76.0  92.6  99.0 124.8 131.4 171.6 193.4 226.8 247.4 255.4 269.4 297.3 
350.0 402.1 418.0 466.3 483.7 529.0 582.8 622.9 675.4 715.5 814.5 887.6 911.0 922.5 
963.3 977.3 988.8 994.9 1004.2 1017.8 1021.5 1061.9 1063.3 1093.3 1107.1 1110.2 1118.2 
1150.4 1164.6 1195.6 1226.2 1252.3 1273.6 1278.1 1282.1 1285.4 1286.9 1288.8 1291.5 
1294.7 1307.8 1323.8 1348.0 1360.1 1381.4 1390.7 1399.5 1401.8 1420.1 1853.6 1877.7 
2651.6 2669.0 2670.2 2670.9 2674.4 2675.2 2679.3 2685.6 2709.9 2737.1 2748.4 2750.9 
2778.2 2780.2 2780.8 2783.2  
 
 
name= MIN209 
energy (in kcal/mol)= 0.224296 
ZPE (in kcal/mol)= 143.432 
G (in kcal/mol)= 116.99 
Geometry 
C -2.26494000 0.10994269 -0.63195299 
C -0.75698715 -0.10564479 -0.52129558 
C 0.01599079 1.25918568 -0.49182520 
C 1.18715276 1.40900013 0.48376307 
C 2.07673290 0.20926332 0.58733176 
C 2.73630124 -0.31205948 -0.44636798 
C -0.39756272 -1.11782231 0.50926990 
C -0.64518531 -1.05590659 1.82335107 
C -1.32334582 0.07625065 2.51826769 
C -0.23209738 -2.17558769 2.72538974 
H -2.68455202 0.59197077 0.25490402 
H -2.77988131 -0.85287821 -0.75711798 
H -2.51412437 0.72146225 -1.50910035 
H -0.69673572 2.10338990 -0.36962386 
H 0.79113465 1.68324358 1.48256061 
H 1.79943234 2.28278365 0.15708718 
H 2.16001910 -0.20879615 1.58955419 
H 3.38164901 -1.17175150 -0.36710664 
H 2.65980531 0.06979837 -1.45544291 
H 0.11826144 -1.98694761 0.08498612 
H -2.37475017 -0.17174800 2.72920472 
H -1.31857721 1.00442582 1.93285543 
H -0.84753817 0.30419328 3.48288043 
H 0.59431520 -1.86753371 3.38228268 
H 0.10994593 -3.06260766 2.17478502 
H -1.06099263 -2.49818774 3.37046299 
O -0.12681868 0.44300119 -2.60431936 
O 0.58773571 1.37901983 -1.79892664 
O -0.30358459 -0.67552833 -1.77095717 
Vibrational frequencies (in cm-1) 
 41.0  56.4  78.1  96.4 114.1 115.3 149.5 159.6 168.1 201.1 249.3 270.2 279.9 322.1 
354.4 378.5 415.1 467.6 484.9 500.2 574.2 669.2 691.1 729.1 823.3 877.7 905.6 908.5 
955.5 968.3 980.7 994.1 996.7 1008.6 1016.3 1028.2 1087.8 1091.3 1098.4 1114.8 1117.3 
1146.4 1155.3 1200.8 1232.0 1247.8 1259.2 1273.2 1280.5 1285.7 1287.8 1289.3 1293.8 
1304.8 1311.9 1332.7 1345.5 1380.5 1383.0 1388.2 1397.4 1404.4 1426.9 1852.6 1884.0 
2655.1 2668.4 2669.8 2670.7 2673.0 2673.2 2674.5 2679.4 2713.5 2734.6 2735.9 2757.6 
2777.9 2780.5 2781.3 2784.9  
 
 
name= MIN210 
energy (in kcal/mol)= 0.701005 
ZPE (in kcal/mol)= 143.38 
G (in kcal/mol)= 116.808 
Geometry 
C -2.29454400 -0.20785793 -0.62970736 
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C -0.76963262 -0.22248516 -0.54861079 
C -0.17786631 1.22974167 -0.63166130 
C 0.82932172 1.68360433 0.42528298 
C 1.90958414 0.70385975 0.76243242 
C 2.67114164 0.08769894 -0.14043020 
C -0.25255357 -1.10909574 0.53059532 
C -0.48726113 -1.02716593 1.84548608 
C -1.32514756 0.00896235 2.51471439 
C 0.11684944 -2.02677058 2.78175073 
H -2.69039655 -1.23282985 -0.61412246 
H -2.63592797 0.25091926 -1.56704259 
H -2.75315237 0.33122601 0.20377130 
H -1.00650045 1.96880979 -0.70813402 
H 0.27234060 1.96937878 1.34209729 
H 1.30872116 2.62503183 0.06425729 
H 2.04702283 0.53905466 1.83097740 
H 2.55347517 0.21417773 -1.20825242 
H 3.45429201 -0.60607748 0.11849282 
H 0.39176872 -1.90649702 0.13880723 
H -0.79534717 0.46500789 3.36368197 
H -2.24983112 -0.43489034 2.91317553 
H -1.61959997 0.82555190 1.84392946 
H 0.71896882 -2.78588083 2.26344698 
H -0.65931405 -2.56228597 3.34574004 
H 0.77780293 -1.53925565 3.51193216 
O -0.11361105 0.25190037 -2.65797554 
O 0.52654878 1.25246005 -1.87870144 
O -0.27740948 -0.82903533 -1.76734738 
Vibrational frequencies (in cm-1) 
 35.8  61.4  72.8  98.6 103.9 115.5 144.7 153.7 166.9 196.4 249.6 269.9 281.3 317.1 
351.2 387.8 416.1 465.6 484.7 507.8 573.8 662.7 690.1 728.4 811.0 874.1 900.9 907.7 
954.4 967.6 977.3 994.5 997.2 1008.8 1011.4 1027.5 1087.4 1093.0 1101.9 1117.4 1120.3 
1145.2 1159.7 1207.3 1240.5 1247.3 1258.7 1271.2 1281.5 1284.9 1286.5 1289.6 1294.6 
1301.4 1307.9 1337.1 1347.8 1382.2 1384.3 1390.9 1397.8 1403.8 1432.1 1854.9 1887.4 
2653.4 2668.2 2668.9 2669.9 2672.0 2673.4 2674.3 2677.3 2712.0 2731.5 2733.0 2756.2 
2777.3 2780.4 2780.5 2784.4  
 
 
name= MIN211 
energy (in kcal/mol)= 1.86568 
ZPE (in kcal/mol)= 143.7 
G (in kcal/mol)= 118.746 
Geometry 
C -2.13315068 -0.10660872 -0.64611393 
C -0.61443082 -0.11978524 -0.54839048 
C -0.01007336 1.26112288 -0.40898303 
C 0.91581024 1.48664406 0.53593302 
C 1.30736259 0.34636794 1.42868017 
C 1.50227648 -0.89675043 0.49272372 
C -0.05595801 -1.05928142 0.54798925 
C -0.01863068 -0.34552323 1.95860508 
C -1.15520522 0.55639926 2.38969019 
C 0.25871259 -1.34873592 3.07534844 
H -2.47101563 0.52518488 -1.47759729 
H -2.60261445 0.27260010 0.26728419 
H -2.52372378 -1.11688310 -0.82255106 
H -0.35184710 2.00562097 -1.11750360 
H 1.39958535 2.44044998 0.69309007 
H 1.44364963 0.31618316 -3.34031584 
H 2.08106586 0.55802950 2.16086569 
H 2.05987769 -1.72116894 0.93658025 
H 1.93019537 -0.68882362 -0.48897179 
H -0.46719643 -2.06448298 0.51636703 
H -0.92130480 1.04877307 3.34279911 
H -2.08178606 -0.01294617 2.53087811 
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H -1.36460884 1.35842604 1.67146060 
H 0.55332855 -0.83749124 3.99908710 
H 1.06258404 -2.04932412 2.82438296 
H -0.63327832 -1.94701584 3.29516059 
O -0.35529116 -0.00222663 -2.86537083 
O 0.70124479 0.90340331 -3.05802863 
O -0.09913397 -0.75602764 -1.73879768 
Vibrational frequencies (in cm-1) 
 34.1  90.2  99.8 140.6 152.8 166.5 181.5 206.7 262.5 277.0 303.6 315.9 361.5 385.3 
401.8 424.1 454.8 468.9 538.6 559.4 620.9 645.1 736.8 791.7 830.6 863.6 873.8 909.5 
938.9 945.7 974.5 985.2 992.5 1003.7 1011.3 1014.3 1020.9 1052.2 1078.5 1082.8 1126.3 
1136.6 1158.9 1176.6 1204.1 1209.9 1234.5 1254.8 1268.5 1282.0 1286.7 1290.0 1291.9 
1297.0 1299.8 1308.0 1316.0 1326.0 1346.5 1354.3 1382.1 1398.8 1406.7 1414.7 1809.0 
2666.8 2674.6 2675.2 2676.4 2677.0 2681.0 2691.7 2752.5 2756.4 2758.9 2766.2 2772.3 
2779.2 2782.2 2782.9 2848.9  
 
 
name= MIN212 
energy (in kcal/mol)= 1.528868 
ZPE (in kcal/mol)= 144.448 
G (in kcal/mol)= 119.549 
Geometry 
C -2.41595928 -0.08374592 -0.25213416 
C -1.10965842 -0.03427706 0.01071939 
C -0.31828402 1.24008785 -0.21000438 
C 1.17436897 1.17233152 0.18866305 
C 1.56377392 -0.20758618 0.72034960 
C 0.99864900 -1.27256763 -0.27059264 
C -0.33257117 -1.19115056 0.54732209 
C 0.52241161 -0.71792423 1.79194552 
C -0.09919186 0.27541599 2.75169479 
C 1.06144006 -1.90124875 2.59087939 
H -3.01918378 -0.96577688 -0.11150775 
H -1.39954787 0.36485330 -3.41313416 
H -2.97705971 0.75001613 -0.64287068 
H -0.81897108 2.09194081 0.32255894 
H 1.39888078 1.94619423 0.94471238 
H 1.80027958 1.42130779 -0.69089105 
H 2.61451526 -0.28818588 0.99659878 
H 1.49190921 -2.24399659 -0.22965339 
H 0.93359988 -0.97541277 -1.31844607 
H -0.89922192 -2.11420711 0.66931419 
H -0.56166002 1.13365647 2.25714455 
H 0.65034964 0.66890311 3.44887355 
H -0.89053318 -0.20143401 3.34561780 
H 1.54316791 -2.65195211 1.95475119 
H 0.25513290 -2.40842688 3.13372937 
H 1.80411097 -1.57405390 3.32708559 
O 0.14767322 0.91053972 -2.48614669 
O -0.47547234 1.71387184 -1.54453117 
O -0.72344523 -0.11340793 -2.87260536 
Vibrational frequencies (in cm-1) 
 59.7  73.8  90.4  92.8 138.6 160.3 190.3 209.0 245.1 284.1 317.2 344.6 386.4 413.9 
433.6 446.0 484.4 515.4 553.0 591.4 626.4 711.7 727.2 804.1 829.8 854.7 888.5 909.8 
940.8 962.0 967.2 997.3 1005.1 1012.3 1015.5 1049.9 1068.0 1075.7 1087.1 1089.4 1101.7 
1147.7 1173.8 1185.5 1198.5 1218.8 1232.5 1252.7 1269.8 1280.9 1288.7 1294.6 1295.1 
1302.3 1304.1 1316.4 1323.6 1330.5 1351.4 1376.3 1381.3 1392.2 1406.6 1418.2 1864.8 
2656.1 2672.5 2674.0 2677.0 2678.8 2682.3 2693.8 2724.1 2741.9 2749.6 2753.9 2771.1 
2781.9 2785.3 2790.2 2850.0  
 
 
name= MIN213 
energy (in kcal/mol)= 4.781458 
ZPE (in kcal/mol)= 141.581 
G (in kcal/mol)= 111.346 
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Geometry 
C -2.37369793 0.05660218 -0.10867849 
C -1.03761675 0.03240317 -0.08549233 
C -0.25607533 1.28248336 -0.40865686 
C 1.25608695 1.20370638 -0.17125465 
C 1.59403333 1.39139948 1.27160118 
C 2.50969399 0.66035653 1.90694989 
C -0.28614437 -1.18723926 0.20568648 
C -0.12371632 -1.69892901 1.43317954 
C -0.68677655 -1.06482141 2.66159930 
C 0.66761108 -2.94415727 1.66508588 
H -2.98047987 -0.81246195 0.09082172 
H -1.52303981 0.07298410 -3.35123819 
H -2.95405135 0.93310883 -0.34360259 
H -0.69243926 2.16403637 0.13023793 
H 1.76095715 1.99335850 -0.77273207 
H 1.65572699 0.24598189 -0.56563245 
H 1.04574169 2.18726125 1.77589932 
H 2.76904856 0.80262622 2.94380239 
H 3.06899532 -0.13774510 1.44518782 
H 0.14031456 -1.66228845 -0.68078729 
H -0.90844969 -1.79617916 3.44789724 
H -1.61800732 -0.51778307 2.45428231 
H 0.02720851 -0.33667557 3.07793704 
H 1.16879856 -3.30553421 0.75773881 
H 0.02276176 -3.75859504 2.02551063 
H 1.44672524 -2.78301156 2.42405683 
O 0.07244594 0.81141718 -2.66936316 
O -0.51999735 1.67325627 -1.75673849 
O -0.75170670 -0.30133289 -2.85697932 
Vibrational frequencies (in cm-1) 
-12.2  18.6  43.4  47.8  59.9  72.6  82.8  90.1 109.2 154.2 174.1 240.6 270.7 281.3 
327.6 359.8 399.9 433.5 442.6 463.3 501.8 524.9 574.7 601.8 644.0 775.0 838.9 867.9 
919.0 933.2 956.4 967.3 977.1 995.6 1015.4 1018.3 1028.6 1073.4 1078.5 1087.3 1098.4 
1116.7 1150.6 1157.9 1219.2 1258.1 1260.4 1274.5 1276.0 1279.2 1287.0 1288.1 1309.6 
1339.1 1345.5 1354.0 1359.3 1373.0 1391.2 1393.6 1399.8 1406.7 1842.8 1849.0 1879.8 
2651.4 2664.8 2671.7 2671.9 2674.6 2677.5 2716.7 2725.1 2733.6 2747.0 2757.7 2777.4 
2780.1 2789.2 2790.4 2847.5  
 
 
name= MIN214 
energy (in kcal/mol)= 1.906493 
ZPE (in kcal/mol)= 144.604 
G (in kcal/mol)= 119.865 
Geometry 
C -2.24828405 -0.04490241 -0.51361410 
C -0.95979244 -0.00801366 -0.17071997 
C -0.12486233 1.24461968 -0.34575045 
C 1.12052784 1.31210944 0.57754386 
C 1.48742148 -0.07361519 1.11128831 
C 1.25111725 -1.10927129 -0.03417985 
C -0.23652454 -1.16200631 0.44329410 
C 0.26506155 -0.71375852 1.87908753 
C -0.64288798 0.18817981 2.68865006 
C 0.68228507 -1.90586057 2.73204133 
H -2.87330203 -0.91563578 -0.39017798 
H -0.92207775 -0.74228045 -2.50272372 
H -2.78563616 0.79282785 -0.93008792 
H -0.74913780 2.15835617 -0.24136291 
H 0.93916885 2.01582223 1.40839120 
H 1.97419492 1.73206945 0.00438417 
H 2.44804477 -0.10506162 1.62413526 
H 1.79306218 -2.04839683 0.08312760 
H 1.41989598 -0.75368628 -1.05435172 
H -0.74788339 -2.12193041 0.38532657 
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H -0.11630231 0.60028298 3.55795463 
H -1.51412392 -0.36708614 3.06057727 
H -1.03691151 1.03403834 2.11541238 
H 1.34951114 -2.59093664 2.19682283 
H -0.19055446 -2.48825716 3.04971978 
H 1.21003016 -1.57892528 3.63553128 
O -0.45270597 1.07860621 -2.64623287 
O 0.48607177 1.28884856 -1.64569844 
O -0.31440047 -0.23612705 -3.10146324 
Vibrational frequencies (in cm-1) 
 35.3  80.7 118.1 138.8 156.0 171.1 181.4 201.4 238.8 332.9 344.4 365.0 393.1 409.5 
426.8 453.8 476.2 490.1 533.5 622.0 630.4 695.1 728.0 797.5 837.8 873.8 894.3 914.0 
929.4 955.2 984.0 993.5 1005.3 1009.6 1015.5 1038.2 1064.3 1076.4 1081.5 1087.9 1111.2 
1159.0 1169.9 1185.7 1206.2 1221.2 1236.4 1251.5 1258.2 1285.5 1287.7 1293.6 1296.3 
1302.3 1304.2 1314.0 1328.9 1334.1 1359.3 1370.8 1387.2 1392.3 1406.3 1415.0 1864.2 
2657.6 2672.6 2676.1 2677.6 2681.1 2681.5 2682.5 2718.9 2737.5 2749.1 2753.9 2762.5 
2781.6 2783.3 2787.6 2826.9  
 
 
name= MIN215 
energy (in kcal/mol)= 1.863825 
ZPE (in kcal/mol)= 144.705 
G (in kcal/mol)= 119.994 
Geometry 
C -2.23129085 -0.20468547 0.27934443 
C -0.90486187 -0.16742632 0.14494854 
C -0.14148183 1.14461615 0.10602963 
C 1.37024907 1.01990233 0.43727805 
C 1.84202338 -0.43138975 0.35220366 
C 1.14782215 -1.08788992 -0.88299865 
C -0.05422725 -1.39292283 0.06800240 
C 0.96429829 -1.35612431 1.28311610 
C 0.46621625 -0.80100272 2.60159497 
C 1.61726144 -2.71160225 1.52577592 
H -2.40419928 0.72943048 -1.91865221 
H -2.85396790 0.66926183 0.38425461 
H -2.79714171 -1.12262082 0.31681352 
H -0.62487442 1.90153439 0.76112621 
H 1.57322591 1.43763835 1.43890407 
H 1.95053595 1.64510047 -0.27445109 
H 2.92198331 -0.54650871 0.44054853 
H 1.65070821 -1.97612824 -1.26790786 
H 0.93830375 -0.42987012 -1.72902901 
H -0.59036503 -2.32829413 -0.08862923 
H -0.06926714 0.14852525 2.50016217 
H 1.29726459 -0.63224082 3.29730154 
H -0.23156417 -1.50015426 3.08111547 
H 0.90297392 -3.42285899 1.95685880 
H 2.45849122 -2.62346054 2.22374652 
H 2.00566430 -3.16089191 0.60514179 
O -1.33029136 2.23621028 -1.55129375 
O -0.10146599 1.65280065 -1.23370888 
O -1.96974957 1.41986941 -2.48292505 
Vibrational frequencies (in cm-1) 
 36.4  74.4 114.7 146.9 175.6 186.7 192.8 202.8 239.4 317.6 329.9 359.1 382.8 408.2 
425.9 446.0 478.6 489.2 524.3 629.0 634.2 687.7 727.3 797.7 846.1 878.0 898.0 916.5 
933.1 955.6 987.3 1001.0 1007.1 1011.0 1016.9 1041.7 1063.5 1076.7 1083.8 1089.3 1111.3 
1164.0 1171.4 1187.1 1217.5 1224.6 1238.7 1256.8 1260.4 1284.0 1287.6 1293.4 1296.0 
1302.0 1304.2 1313.3 1327.4 1332.6 1360.1 1371.0 1385.3 1391.7 1405.8 1416.2 1864.2 
2656.7 2673.0 2676.1 2677.4 2680.9 2682.0 2687.7 2719.6 2737.4 2748.9 2753.9 2765.0 
2781.8 2783.7 2788.2 2830.6  
 
 
name= MIN216 
energy (in kcal/mol)= 3.913128 
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ZPE (in kcal/mol)= 143.612 
G (in kcal/mol)= 117.992 
Geometry 
C -2.30369009 0.04894296 -0.41848296 
C -0.77962761 -0.07260526 -0.52830434 
C -0.09307111 1.27352471 -0.58828037 
C 0.89984708 1.55293244 0.27177717 
C 1.30821690 0.49752037 1.25762772 
C 1.40444611 -0.83758721 0.44439756 
C -0.15154556 -0.92788212 0.59177315 
C -0.00340875 -0.09044391 1.93045667 
C -1.07417304 0.89653588 2.34448113 
C 0.30499775 -0.99431837 3.12088083 
H -2.75041066 0.23393225 -1.40744944 
H -2.60300335 0.87586098 0.23173007 
H -2.75112919 -0.87154008 -0.02705530 
H -0.46953598 1.96345074 -1.33244580 
H 1.42777810 2.49698280 0.30146188 
H 0.99545918 1.03995103 -2.75673656 
H 2.13038374 0.75433813 1.91939232 
H 1.94760784 -1.63843723 0.95049359 
H 1.81065130 -0.75305660 -0.56111733 
H -0.58984091 -1.91946778 0.68035968 
H -1.24069067 1.68837588 1.60494281 
H -0.80061135 1.40253331 3.27961136 
H -2.03335503 0.39115776 2.51182366 
H 1.04944541 -1.76362401 2.88989464 
H -0.59938336 -1.51354504 3.46091940 
H 0.69227363 -0.41437163 3.96670347 
O 0.58711870 -0.74554633 -2.31966779 
O 0.64272715 0.27807665 -3.27793813 
O -0.68040666 -0.77862373 -1.77951384 
Vibrational frequencies (in cm-1) 
 16.1  50.8  91.2 140.5 150.8 173.8 191.8 208.9 250.6 275.6 317.7 360.0 373.7 389.8 
412.1 435.8 471.4 477.1 517.8 538.5 622.7 637.7 728.4 784.7 828.7 862.7 867.8 909.9 
940.2 949.7 963.4 982.9 997.5 1004.5 1010.9 1014.7 1021.6 1051.4 1079.2 1082.6 1120.9 
1136.7 1159.3 1176.8 1198.3 1209.3 1240.6 1257.4 1266.6 1283.0 1284.4 1289.9 1291.8 
1297.4 1298.9 1311.3 1315.3 1319.1 1339.0 1355.1 1379.8 1401.9 1406.6 1415.6 1804.0 
2666.7 2667.6 2674.7 2675.7 2677.0 2680.1 2689.2 2750.1 2754.8 2758.6 2767.7 2769.6 
2778.3 2780.1 2782.1 2841.7  
 
 
name= MIN217 
energy (in kcal/mol)= 18.35469 
ZPE (in kcal/mol)= 140.491 
G (in kcal/mol)= 113.836 
Geometry 
C -2.45990123 -1.14433322 -0.89899653 
C -0.97393431 -1.09822982 -0.87010102 
C 0.72579483 1.71090120 -0.82666155 
C 0.89766201 2.21698716 0.58415469 
C 0.76058904 1.08293719 1.62712215 
C 2.10567893 0.52927966 1.79779324 
C -0.12426663 -0.62715375 0.04974689 
C -0.41590893 0.09359830 1.32737557 
C -1.72951948 0.89201905 1.31028363 
C -0.49365382 -0.94466564 2.46391877 
H -2.84050159 -1.77135177 -1.72417147 
H -2.89614939 -0.14345737 -1.02973568 
H -2.85853303 -1.57290672 0.03382965 
H -0.27012723 1.80404062 -1.27839192 
H 0.16665232 3.01646495 0.80063320 
H 1.90694758 2.68468002 0.69090949 
H 0.53005225 1.57148794 2.62210240 
H 2.23260368 -0.53899065 1.72473159 
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H 1.08692789 -0.75599534 -2.37046045 
H 0.94736129 -0.82053706 -0.09309232 
H -1.82029933 1.50787010 0.41152498 
H -1.80130810 1.55781457 2.17756406 
H -2.60170388 0.23066162 1.35136610 
H 0.42939133 -1.52998597 2.54152682 
H -1.30336654 -1.66072443 2.27971119 
H -0.68151854 -0.47392384 3.43282312 
O 0.85347268 -1.70306202 -2.16336887 
O 1.64231720 1.24594181 -1.46064110 
O -0.56111928 -1.64578234 -2.06257298 
Vibrational frequencies (in cm-1) 
 36.8  66.2  87.3 105.5 122.8 139.0 159.0 162.1 177.3 206.5 222.1 246.8 252.3 269.6 
301.9 351.0 373.1 375.8 443.5 460.5 481.3 502.1 522.0 537.2 605.1 628.9 819.6 896.7 
919.1 927.9 939.8 967.8 978.0 988.8 1008.2 1026.7 1035.7 1052.9 1067.9 1078.1 1107.8 
1146.3 1173.7 1179.4 1194.3 1229.7 1270.5 1272.6 1287.7 1294.4 1296.2 1300.4 1304.5 
1308.0 1318.0 1322.5 1349.0 1355.3 1384.3 1386.3 1397.3 1413.9 1446.5 1832.6 1890.8 
2641.3 2653.7 2660.0 2661.3 2666.4 2669.1 2671.5 2674.8 2680.4 2681.9 2717.2 2734.2 
2772.3 2780.3 2782.0 2823.9  
 
 
name= MIN218 
energy (in kcal/mol)= 19.894567 
ZPE (in kcal/mol)= 145.572 
G (in kcal/mol)= 122.049 
Geometry 
C -2.29478602 0.04267214 -0.04986050 
C -0.83355557 0.05569252 -0.34273063 
C -0.10523501 1.42808202 -0.28945510 
C 1.26918879 1.43257530 0.40786159 
C 1.71387840 0.02496225 0.80918477 
C 1.44307060 -0.93304132 -0.39361003 
C -0.00850586 -1.09288640 0.17314134 
C 0.57554671 -0.72539468 1.60233734 
C -0.27833042 0.07266076 2.56371798 
C 1.09545501 -1.96706443 2.32052052 
H -2.50900836 0.27213543 1.00267177 
H -2.75125032 -0.93459666 -0.26742117 
H -2.83930131 0.78382445 -0.66165026 
H -0.74124570 2.26503013 0.04935691 
H 1.25059312 2.09416241 1.29126012 
H 2.00940542 1.87784798 -0.29019988 
H 2.70879018 -0.00579179 1.25370945 
H 2.02786511 -1.85564619 -0.37700443 
H 1.56521813 -0.48959936 -1.38158105 
H -0.47668673 -2.07359199 0.08628841 
H -0.67344531 0.99834127 2.13325858 
H 0.30118725 0.36130991 3.45070057 
H -1.13765213 -0.51595908 2.90996675 
H 1.72384386 -2.59518272 1.67973970 
H 0.26844458 -2.59357879 2.67538479 
H 1.69989557 -1.69289527 3.19326580 
O -1.54482209 -0.02753747 -2.58284258 
O 0.04176987 1.51006940 -1.69307298 
O -0.58577311 0.04214436 -1.89999240 
Vibrational frequencies (in cm-1) 
 86.7 109.0 143.0 159.6 173.1 192.4 230.2 252.0 285.4 309.2 351.6 384.1 404.3 435.7 
444.6 471.6 515.3 565.1 628.6 637.1 693.2 730.9 776.2 800.3 856.6 890.5 916.1 937.3 
962.5 992.2 1004.9 1012.0 1017.2 1047.5 1059.3 1076.0 1083.6 1096.4 1113.6 1154.0 
1166.3 1177.3 1189.2 1216.3 1225.6 1248.8 1259.5 1268.8 1273.1 1274.3 1286.6 1293.4 
1296.2 1300.1 1307.0 1312.1 1317.3 1322.0 1329.5 1354.8 1376.8 1387.4 1403.5 1407.6 
1416.3 2658.4 2663.5 2670.6 2672.6 2675.0 2676.3 2679.8 2684.9 2695.3 2742.6 2745.8 
2750.3 2763.5 2776.4 2781.6 2783.6  
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name= MIN219 
energy (in kcal/mol)= 20.638502 
ZPE (in kcal/mol)= 145.641 
G (in kcal/mol)= 122.359 
Geometry 
C -2.37922883 0.07489973 -0.10224821 
C -0.90763020 0.10009357 -0.38254387 
C -0.16813565 1.46941344 -0.33792587 
C 1.17026005 1.50067685 0.42256780 
C 1.60672993 0.10194740 0.86439303 
C 1.38372070 -0.86497603 -0.33706076 
C -0.08845089 -1.02773148 0.17478916 
C 0.44112962 -0.64412296 1.62062850 
C -0.43997060 0.16693698 2.54791875 
C 0.93817152 -1.87703626 2.37025110 
H -2.91590900 0.91656695 -0.56122336 
H -2.57709434 0.13150409 0.98035902 
H -2.84865676 -0.85749220 -0.44873893 
H -0.81528782 2.31868430 -0.05393762 
H 1.10706362 2.17677439 1.29245441 
H 1.93892944 1.93682425 -0.25092612 
H 2.58267663 0.08434787 1.34928845 
H 1.96833754 -1.78572727 -0.30160025 
H 1.52646618 -0.42756063 -1.32860592 
H -0.54046483 -2.01452729 0.07059110 
H -1.29957198 -0.42063118 2.89269374 
H -0.82839168 1.08167916 2.09017991 
H 0.12184453 0.47787269 3.43938631 
H 0.10130368 -2.50225189 2.70145008 
H 1.51264103 -1.59200851 3.25958791 
H 1.59003389 -2.50781015 1.75516383 
O -0.38950697 -0.72148859 -2.53380745 
O 0.04003708 1.50006246 -1.73663496 
O -0.86321799 0.18407376 -1.94837371 
Vibrational frequencies (in cm-1) 
107.4 123.7 156.6 166.1 181.2 193.9 240.6 242.6 277.5 299.2 365.2 392.9 421.2 432.5 
443.4 471.0 499.0 573.9 603.2 648.3 698.5 714.0 778.7 799.6 857.7 890.5 920.5 939.5 
962.7 996.7 1003.2 1011.2 1017.8 1049.6 1061.2 1073.8 1082.1 1094.4 1110.9 1149.0 
1170.2 1176.9 1188.2 1216.3 1225.8 1247.4 1259.0 1270.3 1277.2 1279.9 1288.3 1289.5 
1297.6 1300.0 1309.1 1311.3 1317.2 1323.1 1339.5 1349.3 1375.2 1381.9 1397.5 1405.8 
1414.9 2658.3 2663.3 2669.8 2672.6 2675.0 2677.5 2680.6 2681.1 2692.4 2741.7 2747.5 
2751.0 2763.2 2775.8 2781.4 2783.2  
 
 
name= MIN220 
energy (in kcal/mol)= 25.11256 
ZPE (in kcal/mol)= 142.662 
G (in kcal/mol)= 115.091 
Geometry 
C -2.47412455 -0.01351803 -0.09584067 
C -0.97574595 0.02546429 -0.24444979 
C -0.35242121 1.43833794 -0.35932572 
C 1.04942855 1.61308337 0.22984969 
C 2.08451426 0.89680321 -0.57846721 
C 3.05508238 0.15791342 -0.04245074 
C -0.23728199 -1.01068032 0.47803467 
C -0.18449931 -1.14471606 1.81062387 
C -0.88491852 -0.24268666 2.77207078 
C 0.60276684 -2.24266976 2.44729741 
H -2.87389621 -1.02392032 -0.26464205 
H -2.98546733 0.67754141 -0.78072846 
H -2.77770020 0.27135913 0.92260891 
H -1.02999874 2.24941238 -0.03079770 
H 1.05536058 1.28096970 1.28729675 
H 1.30446611 2.69584786 0.24881816 
937 
 
H 1.98900634 1.03575910 -1.65975515 
H 3.80347674 -0.34619446 -0.63339187 
H 3.17615722 -0.00903255 1.01370581 
H 0.32627068 -1.69566075 -0.17129570 
H -1.05095317 0.76347517 2.36400416 
H -0.31949172 -0.11719034 3.70607919 
H -1.86774445 -0.65432439 3.04663187 
H -0.00533238 -2.80765466 3.16773403 
H 1.46815204 -1.83941233 2.99456741 
H 0.99539660 -2.96522892 1.71865137 
O -0.09307653 -0.91947636 -2.22859305 
O -0.31151017 1.41320303 -1.77070656 
O -0.83756976 -0.10708076 -1.81563688 
Vibrational frequencies (in cm-1) 
 33.5  44.9  54.2  62.2  85.3  99.0 118.1 138.5 148.4 220.8 242.4 259.1 274.8 310.0 
366.1 400.4 403.9 428.7 484.0 500.4 550.8 560.9 633.9 694.9 717.4 789.4 822.6 905.0 
927.2 955.3 970.7 992.8 1014.7 1016.1 1025.8 1065.2 1073.6 1086.2 1100.1 1115.1 1140.7 
1163.1 1204.6 1220.1 1247.7 1269.3 1272.2 1274.9 1280.5 1283.0 1284.7 1290.2 1293.8 
1306.4 1321.7 1338.9 1372.3 1382.9 1384.1 1395.7 1398.9 1414.7 1427.2 1851.3 1877.9 
2660.4 2661.9 2667.8 2669.1 2670.1 2672.0 2674.1 2691.0 2713.0 2716.5 2733.9 2748.9 
2775.6 2777.4 2779.8 2792.9  
 
 
name= MIN221 
energy (in kcal/mol)= 26.529427 
ZPE (in kcal/mol)= 141.298 
G (in kcal/mol)= 112.655 
Geometry 
C -3.38224053 -1.14864747 -0.81387846 
C -1.89304849 -1.04140482 -0.70270841 
C 2.71991802 0.55058836 -0.97740744 
C 1.78919963 -0.59852104 -0.90756089 
C 1.09977805 -0.60467481 0.39097656 
C 0.10233277 -1.64939297 0.67282170 
C -1.29855636 -0.99613861 0.69666833 
C -1.26948068 0.46491701 1.22431651 
C -1.14043856 1.48723483 0.09177593 
C -2.51745463 0.76535516 2.06059469 
H -3.73709710 -2.13398841 -0.48101372 
H -3.71625186 -1.02155896 -1.85646284 
H -3.89580295 -0.38965084 -0.20811575 
H 3.23357573 0.82523399 -1.88108335 
H 2.31981576 -1.55431862 -1.12476560 
H 1.03356627 -0.54479342 -1.74327617 
H -0.37229592 0.56844731 1.89413881 
H 0.32753906 -2.07192410 1.67963541 
H 0.10085171 -2.51325491 -0.01965043 
H -1.93940254 -1.60480603 1.38097144 
H -0.30692797 1.24881649 -0.58161439 
H -0.94699104 2.49148909 0.48952364 
H -2.04674910 1.55006393 -0.51972085 
H -2.48725073 1.79469730 2.44141970 
H -2.58976009 0.10384046 2.93034491 
H -3.44018033 0.66491219 1.48215944 
O 3.61992523 2.18739140 0.15014307 
O 2.84807597 1.19878873 0.14261996 
O -1.19003678 -1.01522891 -1.68364894 
Vibrational frequencies (in cm-1) 
 25.0  34.9  52.7  66.4  69.0  88.4 112.6 125.4 160.5 179.0 197.5 207.9 250.9 269.6 
309.2 329.5 343.9 386.6 426.6 462.0 514.3 607.5 652.2 676.3 723.3 835.7 891.9 930.9 
948.8 982.0 982.8 1012.6 1029.8 1044.5 1045.2 1088.9 1097.4 1104.1 1135.0 1159.1 1162.4 
1188.5 1195.1 1207.5 1219.5 1235.9 1252.6 1257.0 1268.6 1275.1 1292.8 1294.4 1301.6 
1305.2 1308.2 1314.4 1325.3 1348.3 1357.2 1375.7 1394.7 1406.5 1407.9 1575.7 1845.6 
2603.8 2653.5 2661.2 2663.9 2666.3 2669.1 2673.1 2677.5 2690.8 2694.6 2711.7 2730.3 
2731.5 2775.8 2779.6 2781.4  
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name= MIN222 
energy (in kcal/mol)= 32.22062 
ZPE (in kcal/mol)= 142.799 
G (in kcal/mol)= 118.173 
Geometry 
C -2.45553374 -0.08474564 -0.18479315 
C -1.00832511 -0.03648666 -0.19754281 
C -0.21078641 1.28579711 -0.21934072 
C 1.26151600 1.17279493 0.23797430 
C 1.64592480 -0.25482438 0.61777881 
C 1.14866463 -1.19848177 -0.52413314 
C -0.21604351 -1.23980961 0.23103942 
C 0.56281534 -0.90201104 1.56536632 
C -0.13278688 -0.04433450 2.60037999 
C 1.08257380 -2.16591658 2.24426209 
H -1.73301538 -1.19772167 -1.78819000 
H -0.36231296 0.91938156 -2.99054527 
H -3.09575520 0.75606639 -0.15407929 
H -0.75597722 2.03048935 0.42191099 
H 1.44959246 1.85691368 1.08499640 
H 1.91891735 1.52807608 -0.58489470 
H 2.68415787 -0.35855586 0.93332609 
H 1.66554199 -2.15740346 -0.57863111 
H 1.13645800 -0.76328923 -1.52534483 
H -0.78165561 -2.17433768 0.23309397 
H -0.53868566 0.89040351 2.20609925 
H 0.55145740 0.22273957 3.41541713 
H -0.98279925 -0.58545078 3.04168633 
H 1.60047598 -2.83554616 1.54941395 
H 0.26047995 -2.73762701 2.69244721 
H 1.78976504 -1.91968525 3.04478354 
O 0.40098440 1.25102818 -2.45585925 
O -0.31409662 1.96334497 -1.45312083 
O -1.66692230 -0.21223776 -1.57679995 
Vibrational frequencies (in cm-1) 
 60.6  92.5 100.3 128.6 165.7 181.8 188.4 213.1 248.4 260.0 294.2 300.4 320.9 386.4 
402.2 440.0 446.5 474.1 500.7 577.0 647.8 700.1 735.1 777.6 806.9 829.3 869.8 890.3 
922.6 947.1 965.8 985.0 992.9 1006.9 1009.1 1017.0 1032.3 1050.7 1085.7 1089.2 1114.2 
1142.1 1159.0 1182.5 1192.7 1201.2 1215.7 1239.9 1251.5 1273.3 1280.9 1284.5 1291.2 
1293.4 1299.4 1302.3 1316.8 1323.1 1340.0 1345.9 1376.3 1379.6 1406.3 1418.9 1434.8 
2648.6 2665.7 2671.3 2675.8 2677.3 2680.6 2690.0 2738.3 2742.2 2743.4 2749.9 2766.0 
2781.8 2785.0 2806.6 2858.5  
 
 
name= MIN223 
energy (in kcal/mol)= 32.724673 
ZPE (in kcal/mol)= 145.302 
G (in kcal/mol)= 120.74 
Geometry 
C -2.41262279 -0.40857524 0.15220852 
C -1.09199845 -0.24443223 0.24843117 
C -0.44614436 1.12031292 0.06609992 
C 1.08622091 1.08035780 -0.16884728 
C 1.67671693 -0.27200028 0.22902794 
C 0.92378161 -1.36567320 -0.59303556 
C -0.14379403 -1.35840201 0.54916818 
C 0.99004001 -0.84681143 1.53293358 
C 0.58963759 0.10981247 2.64143894 
C 1.78060172 -2.00976805 2.12376641 
H -2.90420755 -1.35940134 0.28077940 
H -2.02125925 0.52076512 -1.96879508 
H -3.10522435 0.39896443 -0.02839673 
H -0.66456131 1.74185286 0.98199696 
939 
 
H 1.57177064 1.90237882 0.38374392 
H 1.29912976 1.28286718 -1.23895529 
H 2.76594821 -0.29511537 0.21199177 
H 1.46181944 -2.30849095 -0.69869150 
H 0.57648171 -1.06855570 -1.58418944 
H -0.60924993 -2.31009063 0.80509566 
H 0.95778705 -0.21422850 3.62330888 
H -0.50031357 0.18905135 2.73635787 
H 0.99232285 1.11618983 2.48054811 
H 2.67969290 -1.65104884 2.63885149 
H 2.10945515 -2.72624106 1.36314807 
H 1.17606235 -2.56533291 2.85062253 
O -1.29890030 1.23063700 -2.29839424 
O -1.09370167 1.88624620 -0.89155688 
O -0.36331151 0.57978695 -2.75221439 
Vibrational frequencies (in cm-1) 
 42.6  90.2 104.6 119.3 164.0 183.9 188.0 211.2 256.9 302.0 346.2 355.3 399.8 419.2 
444.1 457.1 497.3 550.1 590.0 636.5 673.0 706.0 717.4 795.1 842.5 888.8 909.2 942.6 
954.4 992.0 1002.3 1017.6 1019.1 1022.5 1046.9 1065.0 1076.1 1085.7 1090.0 1130.4 
1154.4 1170.1 1172.7 1181.7 1199.8 1216.3 1227.6 1248.5 1275.7 1281.0 1291.8 1298.3 
1299.1 1301.9 1305.9 1306.8 1317.2 1329.6 1368.9 1376.5 1387.5 1406.2 1417.9 1423.5 
1860.4 2641.2 2665.4 2667.3 2673.9 2675.6 2679.1 2689.3 2711.9 2721.6 2743.4 2749.0 
2753.0 2767.5 2778.9 2781.3 2787.4  
 
 
name= MIN224 
energy (in kcal/mol)= 43.551535 
ZPE (in kcal/mol)= 144.09 
G (in kcal/mol)= 119.194 
Geometry 
C -1.90635358 -0.96720278 -0.74479755 
C -0.44815937 -0.62222145 -1.03249867 
C -0.12464666 0.87409025 -0.72906421 
C 1.05417252 1.06809166 0.21863274 
C 1.04507636 0.05595892 1.37566618 
C 1.16052196 -1.36159545 0.78100038 
C 0.40900834 -1.66971832 -0.42571548 
C -0.19649421 0.16750054 2.29332318 
C -0.51297166 1.62049971 2.66337446 
C 0.03545221 -0.63055548 3.58543083 
H -2.11146381 -2.02655955 -0.96023960 
H -2.57340864 -0.38031947 -1.39273654 
H -2.18885353 -0.77248172 0.29494919 
H -1.02561762 1.42859491 -0.40201934 
H 1.06456199 2.10429395 0.60704639 
H 2.00412756 0.96733938 -0.35028635 
H 1.94791581 0.25535445 2.00468282 
H 0.93110234 -2.13823294 1.54871700 
H 2.23314879 -1.57813335 0.53176485 
H -1.07722099 -0.26366191 1.75987359 
H -0.85017124 2.19941556 1.79713295 
H 0.35972420 2.12803187 3.08834128 
H -1.31452468 1.66930443 3.41070421 
H 0.87311105 -0.22296853 4.16250802 
H 0.25229042 -1.68465764 3.38649201 
H -0.84961472 -0.60039885 4.23123359 
O -0.37011601 0.57317577 -2.94096662 
O 0.28851862 1.40559940 -1.99272795 
O -0.19031241 -0.73786093 -2.44521574 
Vibrational frequencies (in cm-1) 
 57.2  66.6  92.8 119.6 137.1 169.1 195.3 225.8 246.6 282.6 316.3 334.6 343.2 384.6 
397.6 447.7 457.7 495.8 546.5 605.2 704.8 732.3 779.2 806.8 864.6 885.1 930.1 953.8 
979.1 979.5 982.6 1007.9 1012.3 1041.6 1073.7 1107.6 1122.9 1139.1 1151.0 1158.4 1167.8 
1182.8 1189.0 1197.1 1209.1 1232.4 1247.2 1255.7 1274.6 1280.3 1285.4 1289.2 1293.5 
1299.4 1299.5 1303.8 1306.1 1315.9 1326.6 1339.4 1376.6 1386.0 1401.2 1405.2 1410.5 
940 
 
2627.5 2653.7 2662.0 2664.8 2672.2 2672.4 2676.0 2676.6 2686.5 2689.5 2706.4 2720.1 
2740.1 2773.6 2779.9 2781.8  
 
RELATIVE ENERGIES OF THE TSs (ZPE-CORRECTED) 
TS  #    DE(kcal/mol) 
    1     -143.932 
    2     -111.215 
    3     -105.117 
    4      -93.830 
    5      -87.054 
    6      -85.866 
    7      -84.752 
    8      -83.659 
    9      -81.743 
   10      -80.900 
   11      -78.036 
   12      -73.859 
   13      -69.734 
   14      -69.172 
   15      -68.791 
   16      -65.820 
   17      -62.010 
   18      -61.849 
   19      -61.409 
   20      -58.847 
   21      -58.668 
   22      -58.131 
   23      -58.076 
   24      -57.901 
   25      -57.709 
   26      -56.187 
   27      -48.837 
   28      -48.695 
   29      -48.604 
   30      -48.545 
   31      -48.327 
   32      -47.906 
   33      -46.658 
   34      -45.439 
   35      -43.271 
   36      -42.750 
   37      -42.080 
   38      -32.933 
   39      -29.873 
   40      -28.960 
   41      -25.620 
   42      -25.588 
   43      -24.596 
   44      -24.209 
   45      -19.082 
   46      -17.903 
   47      -16.100 
   48      -15.721 
   49      -15.566 
   50      -14.515 
   51      -14.008 
   52      -13.642 
   53      -13.240 
   54      -12.314 
   55      -12.130 
   56      -12.048 
   57      -11.636 
   58      -11.600 
   59      -11.476 
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   60      -11.327 
   61      -10.122 
   62       -9.845 
   63       -9.706 
   64       -9.303 
   65       -8.877 
   66       -8.531 
   67       -8.483 
   68       -8.136 
   69       -7.870 
   70       -7.616 
   71       -7.202 
   72       -6.764 
   73       -6.375 
   74       -6.228 
   75       -5.574 
   76       -5.260 
   77       -5.234 
   78       -5.214 
   79       -4.499 
   80       -3.937 
   81       -3.757 
   82       -3.225 
   83       -1.575 
   84       -0.469 
   85       -0.004 
   86        0.318 
   87        1.237 
   88        1.387 
   89        1.639 
   90        2.001 
   91        2.458 
   92        3.345 
   93        3.887 
   94        3.997 
   95        4.563 
   96        4.626 
   97        4.634 
   98        4.825 
   99        4.990 
  100        5.742 
  101        5.820 
  102        6.576 
  103        7.216 
  104        8.069 
  105        8.857 
  106        9.257 
  107       10.262 
  108       10.325 
  109       10.566 
  110       10.876 
  111       11.844 
  112       12.338 
  113       12.515 
  114       12.705 
  115       14.930 
  116       14.990 
  117       15.093 
  118       15.096 
  119       15.764 
  120       15.923 
  121       15.975 
  122       16.566 
  123       16.897 
  124       17.466 
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  125       18.055 
  126       18.312 
  127       18.775 
  128       19.649 
  129       20.898 
  130       21.385 
  131       21.477 
  132       21.824 
  133       21.966 
  134       23.134 
  135       23.777 
  136       23.983 
  137       24.212 
  138       24.783 
  139       25.205 
  140       25.310 
  141       25.382 
  142       26.674 
  143       26.783 
  144       28.532 
  145       29.758 
  146       30.118 
  147       30.121 
  148       30.137 
  149       30.709 
  150       32.725 
  151       33.672 
  152       34.269 
  153       34.283 
  154       34.292 
  155       36.222 
  156       36.877 
  157       36.998 
  158       37.057 
  159       37.156 
  160       37.309 
  161       37.854 
  162       38.008 
  163       38.927 
  164       39.158 
  165       39.487 
  166       40.852 
  167       43.154 
  168       44.074 
  169       44.111 
  170       44.424 
  171       44.458 
  172       44.745 
  173       45.119 
  174       45.432 
  175       45.473 
  176       46.017 
  177       46.773 
  178       46.872 
  179       47.800 
  180       47.866 
  181       48.194 
  182       48.855 
  183       49.246 
  184       50.387 
  185       51.244 
  186       54.810 
  187       54.998 
  188       55.477 
  189       55.566 
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  190       55.858 
  191       56.000 
  192       56.417 
  193       56.737 
  194       57.415 
  195       57.934 
  196       58.465 
  197       59.180 
  198       59.913 
  199       60.648 
  200       60.666 
  201       62.889 
  202       64.978 
  203       65.732 
  204       66.238 
  205       66.241 
  206       66.345 
  207       66.565 
  208       66.656 
  209       66.761 
  210       67.216 
  211       68.981 
  212       69.043 
  213       69.275 
  214       69.605 
  215       69.759 
  216       70.961 
  217       75.708 
  218       76.309 
  219       79.105 
  220       82.282 
  221       91.676 
  222       98.426 
Families of conformers 
[23 25]  
[54 69] 
[28 29 33]  
[39 40]  
[44 45 46 47 49]  
[76 79 80 81]  
[48 51 52 53 54 55 69]  
[57 58 60 61 62 67]  
[63 64 66 68 70]  
[71 72 73 74 75 77 78] 
[76 79 80 81]  
[90 92 94 97 99 101]  
[96 100 103]  
[114 120]  
[116 139]  
[118 122]  
[119 123]  
[129 130]  
[138 141 146 147]  
[155 160 161]  
[156 165]  
[163 167 169]  
[166 168 170 171]  
[172 179]  
[184 185]  
[187 200]  
[196 197]  
[198 199 201]  
[202 205 206]  
[204 208 211 212 213]  
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ABSOLUTE ENERGY, ZPE, GIBBS ENERGY CORRECTION, GEOMETRY AND FREQUENCIES OF THE TSs 
name= TS1 
energy (in kcal/mol)= -149.562352 
ZPE (in kcal/mol)= 143.701 
G (in kcal/mol)= 118.619 
Geometry 
C 1.52189919 3.49115278 2.24738404 
C 1.33908057 2.26381342 3.09417712 
C -0.19206365 -0.99053803 3.90417274 
C 0.90097269 -1.71377388 3.17356350 
C 2.19888277 -0.91530363 3.11966048 
C 2.39014404 0.19468006 4.19022550 
C 2.47605401 1.28169664 3.09226690 
C 2.36680966 0.16779072 1.98338565 
C 1.23032133 0.32329909 0.99713047 
C 3.68229469 -0.00546976 1.23085951 
H 2.00819783 3.26802891 1.29093685 
H 2.13999271 4.23304755 2.77239384 
H 0.55666247 3.97388675 2.03231341 
H -1.48385903 0.45319816 3.53720893 
H 0.57371202 -1.97924269 2.14493205 
H 1.08177850 -2.68081474 3.69759255 
H 3.04620267 -1.62865755 3.11064254 
H 3.30052148 0.08502105 4.78618925 
H 1.56166743 0.33031094 4.89850658 
H 3.44362744 1.81039791 3.07603063 
H 1.12116813 -0.56657386 0.36560285 
H 1.38625192 1.17757894 0.32903248 
H 0.26027906 0.48024649 1.49433542 
H 3.87984869 0.84857171 0.57269676 
H 3.66088924 -0.90296058 0.60095798 
H 4.53858189 -0.10072876 1.90766276 
O -0.93008383 -0.22277868 3.06548909 
O -0.46370208 -1.06591845 5.07407465 
O 0.33893781 2.10256973 3.74878556 
Vibrational frequencies (in cm-1) 
-579.1  53.2  83.3  99.2 105.7 116.0 159.9 189.1 194.7 205.2 228.3 260.2 296.8 335.7 
364.8 390.2 404.9 442.3 505.5 531.6 568.0 596.8 681.0 713.5 793.6 828.2 906.1 921.3 
964.6 987.6 995.5 1008.3 1017.0 1035.5 1047.8 1054.7 1091.4 1113.4 1123.5 1132.8 1166.9 
1200.8 1206.6 1222.3 1234.4 1257.3 1261.6 1272.3 1283.5 1289.5 1292.3 1294.9 1300.7 
1303.1 1311.8 1324.5 1334.5 1361.8 1375.7 1379.3 1384.5 1404.8 1407.9 1851.6 1867.8 
2653.8 2658.1 2668.8 2669.2 2676.1 2676.1 2678.0 2680.7 2714.0 2729.0 2733.1 2742.8 
2757.7 2780.6 2780.9 2783.5  
 
 
name= TS2 
energy (in kcal/mol)= -115.949634 
ZPE (in kcal/mol)= 142.805 
G (in kcal/mol)= 116.865 
Geometry 
C 4.21052629 4.39572697 5.89706225 
C 3.79042709 2.95711685 5.78767794 
C 1.35366913 0.33581555 4.00501293 
C 2.35467949 0.16161543 2.93531812 
C 3.74059495 0.68496606 3.29364599 
C 4.18113290 0.61794242 4.77915586 
C 4.52339652 2.12748921 4.77272933 
C 3.98380280 2.24391747 3.29822663 
C 2.75547012 3.11240596 3.13173744 
C 5.06616620 2.66257952 2.31273896 
H 5.03494725 4.49915324 6.61682917 
H 3.38456702 5.02048283 6.26975550 
H 4.54535772 4.81173869 4.94076520 
H 0.16410134 0.52218922 5.24508465 
H 2.00277518 0.66009648 2.00114014 
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H 2.42971649 -0.92748659 2.69463327 
H 4.47587028 0.18168780 2.63247750 
H 5.02792049 -0.04377513 4.97421811 
H 3.38873195 0.34456997 5.49376008 
H 5.60874294 2.31987565 4.84194462 
H 1.97958609 2.89458129 3.88366171 
H 2.28626806 2.96903094 2.15090822 
H 2.99447815 4.17817742 3.22243455 
H 5.97308246 2.05501368 2.40803764 
H 5.35866358 3.70862498 2.46253053 
H 4.71610431 2.56834926 1.27754577 
O 0.42081460 1.21539796 4.07827114 
O 1.18149167 -0.39449620 5.04488880 
O 2.93282219 2.50002684 6.49998795 
Vibrational frequencies (in cm-1) 
-1690.8  40.3  51.1  61.9  88.9 103.7 146.2 168.1 185.6 203.4 234.9 273.6 285.6 326.3 
356.8 370.6 396.2 443.1 472.0 564.6 592.7 626.5 671.2 759.0 792.8 819.9 921.5 921.9 
975.7 990.4 1001.3 1008.2 1016.5 1028.3 1044.3 1050.6 1061.4 1093.5 1114.3 1134.0 
1146.3 1183.8 1198.1 1223.6 1238.7 1259.5 1264.0 1272.6 1281.4 1286.9 1292.8 1295.5 
1298.8 1303.0 1307.3 1325.4 1337.9 1351.5 1379.9 1384.5 1403.8 1408.0 1629.9 1647.5 
1856.4 2306.3 2648.6 2655.8 2663.5 2668.0 2675.5 2676.7 2678.0 2680.4 2710.9 2726.2 
2728.7 2756.4 2780.0 2780.7 2783.3  
 
 
name= TS3 
energy (in kcal/mol)= -107.986125 
ZPE (in kcal/mol)= 140.939 
G (in kcal/mol)= 114.729 
Geometry 
C 4.65802470 3.97854034 3.85573572 
C 3.45867491 3.23087598 3.35691031 
C 0.44970573 -0.65189761 0.67336860 
C 0.72078461 0.81983121 0.64795169 
C 2.17390878 1.10034530 1.03010999 
C 2.46385117 1.03019778 2.54192542 
C 3.57941175 2.02869290 2.67709351 
C 2.62006147 2.53852971 0.78920550 
C 1.72310923 3.59916480 0.99861459 
C 3.84641143 2.75395749 -0.02935433 
H 5.10135147 3.46178218 4.71907612 
H 4.38547687 4.99157329 4.18870406 
H 5.43462541 4.07173533 3.08848210 
H 1.06413237 -2.27068501 -0.27966209 
H 0.01721583 1.33263020 1.34227473 
H 0.50659804 1.22198082 -0.36717513 
H 2.83579833 0.38970408 0.47598643 
H 2.75809510 0.02281265 2.87778429 
H 1.58387716 1.31198625 3.15109646 
H 4.56678184 1.63283639 2.48196664 
H 1.75515085 3.86574293 2.33710395 
H 0.65332317 3.42085197 1.03424263 
H 1.95669560 4.58035977 0.60213387 
H 3.58667153 2.79950794 -1.10054977 
H 4.59230746 1.95461481 0.08655573 
H 4.35048712 3.70032596 0.21691917 
O 1.20645414 -1.29311178 -0.25889061 
O -0.31751218 -1.26528596 1.36470174 
O 2.33147824 3.81576033 3.50381378 
Vibrational frequencies (in cm-1) 
-1455.3  35.2  40.1  69.4  88.3 101.8 132.1 154.7 176.7 231.0 260.8 292.5 328.1 353.1 
387.5 395.3 439.2 454.0 484.9 523.5 553.6 559.9 599.7 631.0 652.7 675.5 874.8 902.7 
921.1 927.2 961.8 993.5 1000.4 1029.2 1039.5 1044.5 1056.3 1063.9 1073.8 1123.5 1140.9 
1158.0 1172.6 1184.3 1204.9 1232.2 1259.4 1265.2 1276.3 1277.9 1289.3 1296.6 1309.2 
1316.9 1325.7 1335.9 1343.3 1353.2 1368.9 1379.0 1387.3 1448.4 1560.6 1631.3 1792.8 
946 
 
1879.8 2649.8 2660.2 2666.2 2668.2 2671.4 2678.6 2698.0 2704.2 2730.7 2748.9 2770.3 
2772.8 2776.3 2781.8 2788.8  
 
 
name= TS4 
energy (in kcal/mol)= -95.72647 
ZPE (in kcal/mol)= 139.967 
G (in kcal/mol)= 112.822 
Geometry 
C 1.93402684 -0.15672240 5.74810904 
C 2.45941928 0.52187194 4.51153995 
C 1.09264115 -2.02805766 1.07946981 
C 1.63336379 -0.64666295 1.28396741 
C 3.10154373 -0.73541286 1.59402830 
C 3.49779698 -1.24242329 2.84837674 
C 3.85866546 0.21007481 4.14318316 
C 4.61289143 1.08323404 3.33702589 
C 4.00862290 1.78630339 2.28657178 
C 6.09931145 1.05534390 3.45858296 
H 0.86267819 0.05580074 5.88827143 
H 2.45744933 0.19603294 6.64551473 
H 2.04673488 -1.24650011 5.69768151 
H 0.39039476 -3.50778311 2.18660053 
H 1.08471352 -0.12804528 2.10787636 
H 1.44627202 -0.04187484 0.36999164 
H 3.75407813 -0.87947314 0.73355454 
H 4.48330736 -1.69322857 2.93991513 
H 2.75015905 -1.72648091 3.47873766 
H 4.39792456 -0.36075181 4.90558545 
H 4.60995580 2.37763691 1.60884057 
H 3.01720755 2.23255596 2.42662415 
H 3.50678144 0.71598678 1.59945363 
H 6.60701552 1.50060565 2.59179200 
H 6.49366102 0.03612182 3.57558054 
H 6.42001645 1.62864235 4.34339712 
O 0.74952533 -2.59329956 2.27253017 
O 0.94388211 -2.64398588 0.05769644 
O 1.75147953 1.27718601 3.88588445 
Vibrational frequencies (in cm-1) 
-1731.3  36.7  43.9  66.5  72.3  84.9  98.2 102.7 139.9 175.7 187.9 214.0 305.8 357.3 
371.0 385.7 422.2 455.2 460.8 498.0 532.7 542.3 580.3 615.3 636.3 661.3 705.6 856.5 
926.7 941.2 962.4 981.2 995.5 1011.9 1032.8 1037.4 1048.3 1053.0 1070.3 1092.7 1099.6 
1111.7 1166.7 1182.6 1211.6 1223.4 1253.1 1265.3 1269.5 1274.6 1279.5 1284.4 1305.1 
1316.8 1319.6 1347.3 1360.9 1371.6 1382.1 1388.8 1453.3 1518.9 1575.1 1715.9 1838.6 
1875.6 2645.4 2664.3 2670.0 2670.7 2673.1 2674.7 2681.2 2729.9 2737.3 2744.8 2747.2 
2762.1 2777.5 2780.7 2794.7  
 
 
name= TS5 
energy (in kcal/mol)= -86.571799 
ZPE (in kcal/mol)= 137.588 
G (in kcal/mol)= 109.63 
Geometry 
C 2.96978046 3.04654506 3.25248051 
C 2.10276540 2.03837612 2.54080385 
C 3.49546526 -0.73456978 4.98348700 
C 0.21915483 -2.05650785 1.21573358 
C 1.31908408 -1.21297022 1.84255407 
C 0.60423964 0.05463769 2.62382781 
C 1.58978086 0.95126787 3.22198121 
C 2.24604656 -0.62302038 0.88546705 
C 1.80591971 0.06955337 -0.27721584 
C 3.67778477 -0.62330396 1.21888174 
H 3.53162519 3.65575836 2.53133889 
H 3.67623496 2.57411145 3.93910431 
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H 2.33981398 3.73308033 3.83440102 
H 0.62234221 -2.83451104 0.55922859 
H -0.38121673 -2.55515930 1.98836735 
H -0.48421521 -1.44158124 0.63102184 
H 1.83510777 -1.78751074 2.64555910 
H -0.09197170 -0.42477108 3.34834096 
H 0.15276715 1.50509581 1.35385522 
H 1.77976774 0.83247060 4.27209255 
H 1.65498205 1.19981268 0.17797561 
H 0.80783606 -0.16063838 -0.66789452 
H 2.51258902 0.23116420 -1.09390627 
H 4.34672371 -0.34153430 0.39386353 
H 4.03670697 -1.57642269 1.64578563 
H 3.84869061 0.12609998 2.03579341 
O -0.23566174 0.65008721 1.68040044 
O 3.85514349 -1.38031262 4.11176669 
O 1.89285342 2.26591319 1.31761230 
Vibrational frequencies (in cm-1) 
-655.9  28.1  53.8  74.5  80.6  87.8  96.0 103.2 118.7 136.3 169.0 174.4 194.0 256.0 
270.1 297.2 329.9 363.4 371.6 388.3 426.5 438.0 531.7 556.6 572.0 612.0 633.8 707.3 
750.5 878.1 902.5 980.6 1005.3 1013.0 1033.8 1043.0 1056.6 1071.0 1073.8 1079.6 1104.7 
1158.0 1165.7 1188.1 1196.9 1220.9 1238.3 1247.1 1258.5 1275.0 1284.4 1291.0 1292.9 
1296.3 1344.5 1356.7 1377.1 1381.7 1392.2 1434.7 1473.1 1480.4 1561.2 1699.3 1975.7 
2025.1 2596.1 2657.1 2659.3 2668.5 2676.1 2676.5 2679.8 2688.0 2689.2 2706.8 2749.6 
2761.0 2776.7 2783.8 2797.9  
 
 
name= TS6 
energy (in kcal/mol)= -89.539162 
ZPE (in kcal/mol)= 141.743 
G (in kcal/mol)= 114.486 
Geometry 
C 4.25664841 2.50975877 0.75962652 
C 3.89870156 1.10312107 1.15929239 
C 0.24659739 -1.49572463 2.26487329 
C 0.20778104 -1.14428557 0.90473528 
C 1.34203499 -0.89053236 0.01746423 
C 2.77033076 -1.14509976 0.58116465 
C 3.22620112 0.26007093 0.11636858 
C 1.73953346 0.62631293 -0.22983825 
C 1.09325300 1.59217884 0.74538073 
C 1.54475957 1.08098802 -1.66574442 
H 3.75282091 2.83991763 -0.15346147 
H 5.34106415 2.59384710 0.59942694 
H 4.00557352 3.21582784 1.56495721 
H -1.11720977 -1.74365305 3.70536027 
H -1.19359340 -1.03658925 0.78031606 
H -0.78571451 -0.85437700 0.04069376 
H 1.21645104 -1.42417824 -0.94932090 
H 3.29756149 -1.98526426 0.12825634 
H 2.81705602 -1.27863363 1.67667053 
H 3.86681654 0.21871570 -0.78459194 
H 1.50612130 2.60261657 0.65547872 
H 1.24674266 1.26398159 1.78647810 
H 0.01302643 1.66446641 0.59042537 
H 2.01321386 2.05769451 -1.83947249 
H 0.48346197 1.18447032 -1.91477320 
H 1.98512803 0.38046735 -2.38471401 
O -1.06355993 -1.50187320 2.75863646 
O 1.13628492 -1.78275772 3.02509946 
O 4.18674914 0.67956924 2.24929264 
Vibrational frequencies (in cm-1) 
-987.1  10.2  43.7  49.4  76.4 104.3 153.3 168.7 176.8 203.0 222.2 260.5 270.4 303.2 
360.5 363.6 401.9 429.5 460.1 488.8 531.9 561.4 594.5 625.0 661.8 717.6 789.5 813.4 
815.9 929.8 945.4 996.6 998.7 1006.0 1014.8 1028.2 1043.0 1053.4 1090.9 1103.4 1130.3 
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1140.7 1156.8 1198.9 1237.0 1254.2 1259.8 1270.4 1277.4 1282.9 1291.5 1296.6 1300.5 
1304.1 1305.3 1312.4 1320.7 1337.8 1371.1 1383.1 1403.5 1404.7 1429.4 1616.7 1856.1 
1932.1 2655.5 2665.5 2667.9 2675.9 2680.2 2681.3 2683.8 2707.8 2723.3 2755.1 2781.3 
2781.7 2783.8 2797.5 4168.0  
 
 
name= TS7 
energy (in kcal/mol)= -86.460912 
ZPE (in kcal/mol)= 139.779 
G (in kcal/mol)= 113.603 
Geometry 
C 0.95353200 -0.04043803 4.75874069 
C 1.97784016 -0.15122698 3.67943018 
C 1.48903613 -2.45001706 1.15050838 
C 2.21824833 -2.02944041 -0.10163975 
C 3.22190630 -0.90771253 0.07824727 
C 3.94103367 -0.68778507 1.41347115 
C 3.52300911 0.65596057 1.51379834 
C 2.66622419 0.59180328 0.23404126 
C 1.17978713 0.76297423 0.41661612 
C 3.20685825 1.52991019 -0.83260465 
H 1.26845513 -0.57720725 5.66611678 
H 0.00405510 -0.49527360 4.42900589 
H 0.75004425 1.00803445 5.01912482 
H 2.08110330 -2.87498684 1.97197112 
H 1.47883948 -1.72726691 -0.87793483 
H 2.73091615 -2.92502367 -0.51600091 
H 3.94832965 -0.95523880 -0.75985463 
H 4.86719806 -1.14208067 1.68960266 
H 3.29354321 -1.28751328 2.53297170 
H 3.95308533 1.52598064 1.97407467 
H 0.63793304 0.65953222 -0.53109517 
H 0.94284224 1.74964864 0.83979600 
H 0.75271862 0.02514454 1.11145950 
H 2.77157585 1.29818972 -1.81359432 
H 4.29592216 1.46537659 -0.93732230 
H 2.95724019 2.57505626 -0.60699466 
O 2.56381539 -1.28557062 3.54116465 
O 0.28812913 -2.36450295 1.23065671 
O 2.23447314 0.83011222 2.94512689 
Vibrational frequencies (in cm-1) 
-1400.9  39.7  58.6  72.1  81.2  92.7 142.3 173.0 178.3 195.8 209.7 247.2 265.2 270.9 
327.2 356.9 389.3 437.5 470.1 496.6 547.2 564.7 630.6 682.2 703.3 743.0 866.4 900.7 
921.3 944.9 981.4 996.9 1002.6 1013.8 1019.0 1030.1 1035.1 1055.7 1066.9 1081.5 1102.3 
1135.1 1181.4 1184.1 1215.0 1246.1 1253.3 1265.4 1267.9 1270.3 1280.9 1287.1 1291.9 
1296.0 1300.8 1307.5 1334.0 1359.7 1381.7 1388.5 1402.9 1404.8 1523.2 1581.2 1773.2 
1832.5 2639.2 2659.8 2660.6 2666.0 2672.8 2675.1 2675.7 2679.3 2707.2 2729.7 2736.4 
2776.0 2776.9 2780.4 2783.6  
 
 
name= TS8 
energy (in kcal/mol)= -86.171156 
ZPE (in kcal/mol)= 140.582 
G (in kcal/mol)= 113.698 
Geometry 
C 3.73696050 2.04623188 7.00660955 
C 3.68380668 0.64383526 6.46925099 
C 0.34181713 -0.87191004 1.63671357 
C 1.89796008 -1.80243068 3.59593353 
C 3.01852426 -0.79004427 3.49305812 
C 4.15141601 -0.98591874 4.53596230 
C 4.00213861 0.47917533 5.01235007 
C 2.77449512 0.66654533 4.04007692 
C 1.44828089 0.90185618 4.73674582 
C 3.01497348 1.73668573 2.98643824 
949 
 
H 3.16518597 2.13520198 7.94209626 
H 3.33776361 2.77845953 6.29452347 
H 4.77260343 2.33188469 7.23574454 
H 0.78935343 -2.25044075 1.34616556 
H 2.28298651 -2.83498556 3.62734916 
H 1.23504823 -1.64279223 4.46063526 
H 3.39943753 -0.76837038 2.45535322 
H 5.12661246 -1.23280197 4.11323912 
H 3.92425151 -1.72508800 5.31612103 
H 4.86118255 1.11196870 4.73025780 
H 1.27810032 0.19758312 5.56166639 
H 0.61161724 0.78762067 4.03084375 
H 1.38081837 1.91445982 5.15039133 
H 2.20686536 1.73105711 2.23963683 
H 3.95726013 1.58832027 2.44916313 
H 3.03908383 2.73911094 3.42838669 
O 1.07925947 -1.73631466 2.43214220 
O 0.06164621 0.25792739 1.68417369 
O 3.41753089 -0.29078699 7.18340806 
Vibrational frequencies (in cm-1) 
-1498.0  34.9  46.4  51.3  63.9 110.0 112.5 158.5 177.2 201.0 219.1 244.6 259.9 278.4 
310.3 327.8 389.0 390.9 438.0 452.9 477.4 560.8 572.0 608.8 682.3 778.0 819.1 827.8 
917.7 948.6 995.5 1003.6 1016.0 1019.1 1035.8 1048.9 1049.7 1093.2 1103.3 1119.3 1133.9 
1161.9 1179.3 1200.1 1223.6 1239.2 1263.1 1265.3 1272.7 1281.0 1286.3 1293.9 1298.3 
1302.2 1305.2 1311.2 1316.3 1340.1 1351.7 1363.1 1380.9 1402.3 1406.2 1852.8 1909.8 
2399.8 2657.7 2664.4 2669.6 2670.7 2672.7 2675.9 2680.9 2681.6 2718.6 2728.4 2734.4 
2761.5 2777.3 2780.1 2781.3  
 
 
name= TS9 
energy (in kcal/mol)= -84.921728 
ZPE (in kcal/mol)= 141.249 
G (in kcal/mol)= 114.888 
Geometry 
C 2.32068071 0.27623111 2.72664833 
C 3.38152502 0.25620582 3.77614161 
C 1.78252368 -1.77244229 -0.71099607 
C 2.14918646 -0.49138344 -1.12049731 
C 2.54698717 0.76792603 -0.58129896 
C 3.63202615 0.54019357 0.53091101 
C 2.71474081 1.20374083 1.59012851 
C 1.61932930 1.47100518 0.49505801 
C 0.27167928 0.81433824 0.71584689 
C 1.44577735 2.95688070 0.21392603 
H 1.35396289 0.58474981 3.18034381 
H 3.80972313 -0.80200370 5.38804091 
H 2.13984954 -0.76361104 2.34591763 
H 1.16299193 -2.40593850 -1.36304184 
H 0.96033815 -0.07016459 -2.25656324 
H 1.61897167 -0.26479143 -2.67389330 
H 2.89607613 1.48369991 -1.35004951 
H 4.57134423 1.06302670 0.33987045 
H 3.86775434 -0.51600062 0.72605544 
H 3.13923524 2.14453964 1.99219958 
H -0.38360465 0.93808583 -0.15243340 
H -0.24871453 1.25197210 1.57725832 
H 0.36654842 -0.26418159 0.90632835 
H 0.96877518 3.46621199 1.06096737 
H 0.81826340 3.13134684 -0.66612664 
H 2.40556821 3.45745776 0.03768411 
O 3.12960324 -0.73407902 4.67547973 
O 2.21183334 -2.24762534 0.33752656 
O 4.34115637 0.96904090 3.91275981 
Vibrational frequencies (in cm-1) 
950 
 
-774.6  32.2  39.2  66.4  77.1 130.3 161.7 183.9 196.2 218.4 227.6 258.3 272.4 322.1 
340.6 360.9 395.8 442.9 482.5 490.9 522.9 541.8 567.8 582.6 607.5 666.9 753.9 806.7 
875.1 908.5 928.6 937.5 963.0 973.8 996.3 1003.9 1011.2 1018.6 1044.7 1086.4 1111.8 
1126.7 1139.4 1154.2 1185.8 1202.2 1225.5 1248.6 1263.7 1283.0 1289.5 1290.7 1297.1 
1303.8 1304.2 1312.2 1318.6 1327.5 1348.9 1362.9 1370.9 1403.8 1406.0 1633.6 1735.8 
1875.9 2623.6 2661.0 2666.9 2670.1 2674.8 2677.9 2681.3 2710.7 2721.9 2726.3 2754.5 
2779.5 2782.8 2793.6 4860.2  
 
 
name= TS10 
energy (in kcal/mol)= -85.372771 
ZPE (in kcal/mol)= 142.543 
G (in kcal/mol)= 116.562 
Geometry 
C 1.41678355 4.22241291 4.17380672 
C 1.43134832 2.72148015 4.10309164 
C 0.24629375 -0.63529110 1.90982076 
C 2.59400029 -0.28270555 1.27528706 
C 3.27387782 0.52018366 2.31277578 
C 2.73563344 0.53190515 3.76980304 
C 2.75407436 2.07833531 3.79666714 
C 3.18669886 2.09821165 2.28452592 
C 2.16847944 2.69014927 1.33600789 
C 4.54987397 2.74420451 2.07513882 
H 0.47056902 4.62285063 3.77880324 
H 2.23916035 4.68565920 3.61919221 
H 1.48426228 4.55370028 5.22033434 
H -0.78352417 -0.79171535 2.19814090 
H 2.40522769 0.18847644 0.30647463 
H 2.83295106 -1.34811871 1.21582855 
H 4.34699356 0.19909983 2.30873865 
H 3.38690187 0.04422579 4.49827109 
H 1.72936636 0.10021299 3.89378420 
H 3.53126875 2.48884804 4.46588968 
H 1.15254597 2.29650279 1.52122607 
H 2.39711468 2.45696387 0.28968921 
H 2.11206709 3.78040612 1.42274420 
H 4.90492692 2.59826832 1.04793714 
H 5.31259831 2.33868018 2.74906441 
H 4.50612958 3.82618612 2.25011551 
O 1.20017507 -1.33530207 2.34152970 
O 0.61428665 0.26246310 1.11091600 
O 0.43731420 2.07699079 4.32428074 
Vibrational frequencies (in cm-1) 
-646.9  36.2  47.9  58.2  95.6 110.6 157.2 182.0 185.0 199.0 247.3 277.7 284.7 314.1 
347.6 360.1 395.8 441.6 485.8 561.4 581.5 620.3 673.3 730.5 767.3 817.3 876.2 924.2 
943.9 974.1 992.4 1004.7 1011.1 1017.5 1036.5 1050.2 1053.5 1095.4 1101.3 1136.1 1159.1 
1166.3 1185.0 1198.8 1230.5 1243.8 1255.8 1259.9 1273.3 1283.7 1295.3 1296.5 1297.2 
1304.4 1306.5 1328.0 1333.4 1338.2 1370.3 1382.1 1402.1 1406.3 1540.3 1611.0 1854.2 
2631.7 2645.8 2661.8 2666.6 2675.0 2677.3 2678.6 2680.8 2682.0 2684.1 2686.6 2725.5 
2755.9 2778.3 2780.5 2782.9  
 
 
name= TS11 
energy (in kcal/mol)= -80.050199 
ZPE (in kcal/mol)= 140.084 
G (in kcal/mol)= 112.801 
Geometry 
C -2.20360070 1.38421936 1.26912834 
C -1.57006239 2.68712668 1.66169865 
C 3.41896058 4.33076701 2.58835384 
C 1.97890826 4.68928886 2.44886157 
C 1.34878320 4.27548874 1.13305053 
C -0.13354167 4.71396870 0.98386930 
C -0.56384285 3.25395249 0.70278465 
951 
 
C 0.92042960 2.76822171 0.95191078 
C 1.11162583 1.88188555 2.17224124 
C 1.40300060 2.20290793 -0.30994693 
H -1.48314871 0.68991926 0.82088507 
H -3.00505765 1.55008305 0.53494757 
H -2.66285602 0.88560150 2.13618532 
H 4.83925767 3.32509104 1.66307241 
H 1.87809877 5.79479366 2.57814759 
H 1.41468412 4.25955776 3.31222266 
H 1.97214827 4.61098821 0.28044162 
H -0.31998370 5.40582883 0.15888147 
H -0.58098753 5.13774800 1.89192121 
H -0.88296640 3.09963852 -0.34643648 
H 2.17377313 1.79337058 2.43179151 
H 0.72934867 0.86995109 1.99785845 
H 0.59138493 2.27094041 3.05813695 
H 2.96676681 2.54389247 -0.48108856 
H 3.04527552 1.92710689 0.03243163 
H 1.24974143 1.17363277 -0.53633570 
O 3.87593478 3.53444006 1.57686039 
O 4.17533662 4.65978779 3.46420076 
O -1.86963308 3.24839693 2.68645369 
Vibrational frequencies (in cm-1) 
-855.9  13.5  41.0  47.3  74.4  84.3 157.3 157.9 181.5 211.4 234.3 272.2 276.3 291.7 
348.8 372.7 405.8 423.6 477.8 500.3 513.3 548.4 550.8 583.2 592.5 627.3 697.3 791.4 
839.6 853.3 914.0 941.1 980.3 996.7 1006.2 1017.8 1034.2 1039.2 1047.9 1082.5 1097.3 
1107.3 1128.6 1149.7 1165.1 1183.5 1197.9 1207.3 1238.9 1258.3 1260.6 1271.8 1274.1 
1288.2 1295.2 1305.7 1308.4 1311.9 1324.6 1352.5 1368.7 1377.4 1380.9 1402.3 1851.9 
1868.1 2632.5 2665.1 2667.6 2674.9 2676.6 2680.7 2708.0 2711.5 2718.5 2727.1 2760.2 
2777.6 2780.1 2789.0 4815.6  
 
 
name= TS12 
energy (in kcal/mol)= -77.966111 
ZPE (in kcal/mol)= 142.177 
G (in kcal/mol)= 116.701 
Geometry 
C 1.15457279 2.32320060 3.82273351 
C 2.51470349 1.91048059 3.29636635 
C -0.93004937 1.36156864 0.31721957 
C 0.17149183 1.03141047 -0.64474838 
C 1.58045967 1.02054278 -0.14375773 
C 2.03267480 0.23278032 0.95596506 
C 2.87263163 2.02867681 1.91287843 
C 2.22667663 2.65421119 0.81929560 
C 0.98918103 3.49085111 0.97945992 
C 3.14073303 3.21272321 -0.25444153 
H 1.01486472 3.40432013 3.74456519 
H 1.07389863 2.06115933 4.88939352 
H 0.34186959 1.80946076 3.30322884 
H -1.72892191 2.03617304 -0.02190636 
H 0.12141622 1.72981411 -1.51360732 
H -0.06688275 0.02582181 -1.08027641 
H 2.28203310 1.05611489 -0.98306427 
H 3.04455790 -0.19413453 1.04332886 
H 0.28027837 0.07460881 1.84723320 
H 3.93285651 1.80245215 1.76811573 
H 0.23403125 3.03116865 1.62754284 
H 0.51957717 3.74162387 0.02239893 
H 1.26180110 4.44407774 1.46678840 
H 3.96910833 2.53591139 -0.49870916 
H 3.60353982 4.14244431 0.11518381 
H 2.61587140 3.45172702 -1.18429168 
O 1.25732816 -0.28527944 1.86100796 
O -1.02039349 0.87920452 1.43057767 
952 
 
O 3.30659981 1.45577961 4.10637843 
Vibrational frequencies (in cm-1) 
-1162.5  40.4  59.7  94.1 116.3 156.5 165.2 184.8 207.4 211.4 222.4 233.1 275.8 315.5 
320.5 338.9 368.6 396.7 439.2 490.9 533.5 563.8 581.6 595.3 687.1 814.7 869.2 893.4 
900.6 925.8 959.3 982.4 988.1 1009.1 1018.8 1029.6 1040.8 1061.3 1077.8 1100.8 1143.2 
1184.9 1195.6 1236.8 1267.4 1273.9 1279.5 1286.3 1290.3 1291.9 1293.9 1297.4 1327.8 
1343.3 1359.1 1375.4 1385.3 1397.3 1412.7 1430.1 1473.0 1527.8 1583.4 1788.0 1797.6 
2390.9 2633.7 2654.9 2657.5 2664.4 2667.5 2672.8 2675.6 2680.3 2687.6 2721.8 2740.3 
2756.3 2775.8 2779.7 2782.6  
 
 
name= TS13 
energy (in kcal/mol)= -70.243291 
ZPE (in kcal/mol)= 138.58 
G (in kcal/mol)= 111.209 
Geometry 
C -3.01053246 0.66114885 3.06957200 
C -1.57127401 0.97940446 2.82891558 
C 1.85145510 -1.72140366 1.54091880 
C 3.12087772 -0.90906427 1.67759245 
C 2.92091769 0.55397253 1.99518478 
C 1.93330788 0.89773795 3.15229725 
C 1.13093772 1.74809040 2.24727177 
C 1.99527773 1.43401045 1.04022477 
C 1.22184859 0.70643442 -0.03893928 
C 2.73110821 2.63633670 0.47292114 
H -3.13670088 0.02067897 3.95293276 
H -3.42247122 0.11464917 2.20779468 
H -3.60803583 1.57299690 3.21519664 
H 1.01641065 -1.51130053 2.22419336 
H 3.72174989 -1.01100105 0.74568971 
H 3.74254049 -1.38355473 2.47049647 
H 3.90625257 1.03547315 2.14346433 
H 2.34340037 1.36088843 4.05170260 
H 1.35402238 0.03067447 3.53206397 
H -0.10142667 2.38441239 2.52317293 
H 1.88836972 0.12798275 -0.69326094 
H 0.66427716 1.40692630 -0.67625582 
H 0.47591273 0.00855315 0.37452421 
H 2.04643856 3.33274754 -0.03026092 
H 3.46982150 2.31834239 -0.27836902 
H 3.27289067 3.20665227 1.23540678 
O -0.69698682 0.13292489 2.63998808 
O 1.77914956 -2.59572213 0.71390463 
O -1.27152784 2.24400888 2.80218048 
Vibrational frequencies (in cm-1) 
-484.6  40.9  50.8  61.9  69.5  75.3 120.1 127.1 136.1 165.1 184.9 202.3 245.8 258.7 
278.2 301.8 354.8 422.9 427.1 446.2 509.1 576.5 589.6 675.2 727.7 768.2 846.8 869.2 
904.3 927.1 960.0 998.9 1003.8 1013.6 1023.6 1024.8 1042.4 1051.0 1067.8 1085.0 1130.9 
1150.0 1179.2 1187.4 1231.6 1235.2 1250.5 1260.3 1269.6 1272.9 1274.6 1280.0 1289.2 
1291.4 1294.0 1300.2 1321.3 1328.8 1375.1 1380.6 1398.3 1407.0 1443.3 1636.1 1808.1 
1833.0 2631.6 2640.3 2652.0 2654.5 2665.5 2670.6 2671.4 2673.2 2677.0 2715.0 2736.5 
2755.3 2773.1 2779.1 2780.6  
 
 
name= TS14 
energy (in kcal/mol)= -71.96592 
ZPE (in kcal/mol)= 140.864 
G (in kcal/mol)= 113.45 
Geometry 
C 3.86752112 1.49498256 2.90653708 
C 2.73357671 0.62220981 3.34660921 
C -1.57025169 -2.15684422 3.35478893 
C -1.02413212 -1.06366136 2.46848913 
C 0.38101113 -1.39077611 2.01459387 
953 
 
C 1.44141190 -1.62302443 3.10851860 
C 2.35642704 -0.52691719 2.48933917 
C 1.25154923 -0.23469704 1.40395458 
C 0.65343495 1.15953990 1.47350615 
C 1.72490924 -0.53465810 -0.01082276 
H 3.80212335 1.74665001 1.83995897 
H 4.83283429 0.99274898 3.06713185 
H 3.89594856 2.43713059 3.47701221 
H -1.00128571 -3.09237919 3.42516148 
H -1.08554864 -0.08955421 2.99446093 
H -1.69623378 -0.93392923 1.59226081 
H 0.36192500 -2.27277221 1.34197359 
H 1.71072035 -1.11904162 5.04416598 
H 0.42126637 -0.40812221 4.54343020 
H 3.25042683 -1.00892766 2.05075617 
H 0.38293533 1.45277242 2.49520445 
H -0.25547831 1.22907904 0.86155619 
H 1.35284061 1.91571461 1.09617266 
H 0.89141421 -0.48847986 -0.72291280 
H 2.16416909 -1.53665473 -0.09147880 
H 2.48365021 0.18176874 -0.34406789 
O 0.90019819 -1.30657666 4.44999521 
O -2.59682585 -1.99929430 3.96902578 
O 2.15792633 0.85049452 4.39434055 
Vibrational frequencies (in cm-1) 
-149.8  19.4  39.7  66.4  80.2  90.8 128.8 157.4 175.2 199.5 219.3 232.3 279.2 295.4 
317.7 330.2 377.0 404.7 426.9 471.7 536.8 573.1 588.2 612.1 722.2 771.4 833.3 886.9 
890.9 936.8 989.8 997.6 1003.4 1013.5 1033.3 1043.6 1051.9 1069.1 1078.5 1103.6 1113.5 
1140.8 1170.4 1196.8 1220.5 1236.1 1255.3 1265.2 1267.1 1271.1 1287.4 1295.3 1299.1 
1301.3 1305.7 1307.3 1321.9 1337.8 1351.1 1373.3 1379.8 1401.9 1405.0 1810.9 1831.7 
2649.5 2653.3 2665.0 2669.1 2671.5 2673.8 2674.3 2675.6 2679.9 2719.8 2727.6 2742.5 
2777.8 2779.1 2782.1 2802.0  
 
 
name= TS15 
energy (in kcal/mol)= -70.617467 
ZPE (in kcal/mol)= 139.897 
G (in kcal/mol)= 113.428 
Geometry 
C 2.72241026 3.42044004 2.49368438 
C 2.02849290 2.11557994 2.74927912 
C 0.21898136 -2.94480107 2.56065053 
C 0.48356705 -1.32169212 1.33334227 
C 1.91657832 -0.98929359 1.49607076 
C 2.29705368 -0.49073558 2.93353762 
C 2.77464474 0.88036644 2.35979605 
C 2.43516589 0.37487932 0.90105032 
C 1.40304431 1.19662393 0.15513191 
C 3.68912843 0.20470991 0.05537280 
H 3.50097773 3.60374954 3.24805260 
H 2.01824139 4.26573513 2.54750218 
H 3.20248577 3.44561289 1.50684186 
H 0.00295037 -1.80490965 2.80596093 
H -0.21571718 -0.51399474 1.49780524 
H 0.22408327 -1.84882462 0.43044249 
H 2.55133286 -1.83509350 1.17038854 
H 3.07899196 -1.07204085 3.44663914 
H 0.72758125 0.36604224 3.75985982 
H 3.85994338 1.02353147 2.51070152 
H 1.04664175 0.65400921 -0.73165993 
H 1.80675651 2.15632001 -0.18386645 
H 0.51434806 1.40487848 0.76676482 
H 4.45457536 -0.39296098 0.56277770 
H 4.13862807 1.17079347 -0.20001315 
H 3.45480520 -0.30630403 -0.88810314 
954 
 
O 1.22743575 -0.48953052 3.82183829 
O 0.58727400 -3.87925852 1.99316400 
O 0.91995651 2.09588398 3.23972276 
Vibrational frequencies (in cm-1) 
-1647.4  33.5  52.9  54.4  59.5 115.3 163.0 183.5 190.1 208.2 223.1 242.2 273.1 311.6 
320.2 368.4 381.7 396.9 444.4 474.6 535.7 579.0 603.8 610.4 684.1 748.4 780.0 817.2 
847.3 869.3 896.5 917.5 997.0 1004.6 1016.1 1041.3 1047.9 1048.3 1073.7 1107.1 1132.0 
1162.3 1172.7 1187.2 1213.4 1231.2 1242.7 1259.1 1266.2 1271.1 1286.4 1293.8 1298.0 
1299.7 1306.6 1315.8 1328.1 1347.2 1372.9 1383.3 1404.5 1406.1 1426.2 1831.1 1880.7 
2135.6 2665.7 2666.2 2671.4 2674.8 2677.6 2678.8 2681.1 2698.9 2707.2 2722.0 2726.5 
2773.2 2778.3 2779.5 2782.3  
 
 
name= TS16 
energy (in kcal/mol)= -70.003194 
ZPE (in kcal/mol)= 142.253 
G (in kcal/mol)= 117.183 
Geometry 
C 4.59028643 2.83706074 2.87488391 
C 3.92483995 1.67205867 2.24648608 
C 2.58790567 -0.79235254 3.14464005 
C 2.74331211 -1.65701318 1.93936459 
C 3.62245523 -1.07947707 0.83252110 
C 5.06788311 -0.96886515 1.27669259 
C 3.86284912 1.44692822 0.93439649 
C 3.16724476 0.29779092 0.25731807 
C 1.64943533 0.49985077 0.37639136 
C 3.53093490 0.31399225 -1.24605714 
H 3.86135350 3.49753390 3.36857056 
H 5.13545129 3.45871696 2.14983447 
H 5.32184390 2.52312187 3.63466749 
H 3.98403761 -0.20848076 3.63606478 
H 1.74027241 -1.92016707 1.53714069 
H 3.17445769 -2.62944361 2.28231332 
H 3.59682404 -1.82384121 -0.01078161 
H 5.78584834 -0.57160408 0.54864097 
H 2.99808056 1.23802837 3.99836472 
H 4.31313162 2.16230464 0.24516990 
H 1.09144496 -0.31772641 -0.08936253 
H 1.34205990 1.43278691 -0.11119506 
H 1.33043083 0.57535801 1.42385682 
H 3.00408910 -0.47337484 -1.79489945 
H 4.60419023 0.18111033 -1.40742394 
H 3.24736386 1.26676422 -1.70822211 
O 5.43468663 -1.31533888 2.37333506 
O 1.70247244 -0.91064355 3.94766286 
O 3.38178300 0.70066386 3.18136472 
Vibrational frequencies (in cm-1) 
-1155.9  61.1  76.1  94.7 118.8 124.8 147.4 199.7 207.1 230.4 250.9 274.1 292.0 310.5 
329.0 345.8 375.4 422.8 463.4 479.6 499.2 534.3 577.4 609.0 717.6 745.1 799.3 901.3 
904.9 926.4 964.3 973.8 981.6 997.3 1017.4 1029.2 1039.1 1064.6 1077.7 1094.8 1156.0 
1170.2 1209.5 1213.8 1235.8 1249.4 1272.5 1275.9 1279.3 1281.7 1288.9 1297.7 1302.5 
1308.4 1310.2 1314.0 1340.8 1377.3 1386.6 1398.4 1407.5 1421.1 1829.2 1835.3 1892.8 
2517.0 2647.6 2655.4 2668.5 2669.0 2670.0 2673.1 2676.8 2680.1 2681.8 2730.0 2746.1 
2777.5 2779.7 2781.8 2840.3  
 
 
name= TS17 
energy (in kcal/mol)= -65.380648 
ZPE (in kcal/mol)= 141.441 
G (in kcal/mol)= 116.441 
Geometry 
C -1.16452925 3.45840233 -0.90980265 
C -0.40338609 2.54112976 0.01155632 
C 1.66827678 0.29781227 1.90993061 
955 
 
C 2.26933089 1.47985424 2.21065042 
C 1.36050028 2.48950565 2.79016889 
C -0.07120230 1.91109627 2.51483311 
C -0.33860760 2.99205337 1.44237275 
C 1.02843928 3.69725263 1.82653153 
C 1.99476604 3.91364585 0.68276357 
C 0.79342322 4.99294828 2.58948918 
H -2.24387070 3.39650439 -0.72219096 
H -1.00183099 3.18461005 -1.96278900 
H -0.85927653 4.50407846 -0.78555259 
H 1.85422966 -0.41988255 1.12382142 
H 3.27292427 1.73797918 1.95683394 
H 1.39605965 -1.56199079 2.98420903 
H 1.58529392 2.77982983 3.82123189 
H -0.78859485 1.86181280 3.33685683 
H 0.01541576 -0.17026357 2.87977878 
H -1.21690984 3.61228975 1.69378669 
H 2.97326878 4.24411212 1.05415565 
H 1.63268831 4.66318958 -0.02704945 
H 2.17636304 2.97952408 0.12635850 
H 1.73580695 5.37437230 3.00443646 
H 0.10166289 4.86215982 3.42837465 
H 0.38431621 5.77414320 1.93934365 
O 1.31475447 -0.62482107 3.16420524 
O 0.07069593 0.59396939 1.96905089 
O 0.10748382 1.53494338 -0.40674908 
Vibrational frequencies (in cm-1) 
-1048.1  37.8  57.0  95.4 115.9 157.7 180.2 186.6 209.3 229.5 249.7 293.5 320.9 372.0 
392.0 417.4 420.0 477.0 565.5 576.7 600.0 601.7 665.3 690.7 741.4 790.0 809.7 847.3 
906.2 913.1 958.1 992.0 999.4 1006.2 1014.7 1018.9 1038.3 1047.6 1052.3 1092.9 1121.4 
1156.5 1157.5 1173.5 1177.3 1199.3 1226.0 1240.3 1246.8 1259.7 1267.1 1275.9 1283.9 
1290.7 1298.1 1299.5 1304.5 1308.4 1316.1 1358.8 1381.4 1401.9 1403.6 1681.0 1860.6 
2195.0 2661.4 2672.2 2676.0 2676.5 2680.3 2683.9 2712.3 2718.0 2724.4 2737.3 2779.1 
2781.3 2783.1 2809.7 2819.3  
 
 
name= TS18 
energy (in kcal/mol)= -63.001983 
ZPE (in kcal/mol)= 139.223 
G (in kcal/mol)= 113.402 
Geometry 
C 1.51872220 1.84111239 3.59747998 
C 2.43658650 1.53294243 2.86894457 
C 1.06515865 -1.14500713 0.77060384 
C 2.35929335 -1.31590183 0.02870066 
C 3.48186326 -0.38900488 0.44140664 
C 3.85707875 -0.36090760 1.96156958 
C 3.52281696 1.17882348 2.02394525 
C 3.22618569 1.16125961 0.47121821 
C 1.85188801 1.64455533 0.05734853 
C 4.29433296 1.91993489 -0.30974603 
H 0.74143078 2.08656336 4.22500642 
H 2.85070416 -0.81013989 3.97833815 
H 1.37418608 -1.50956504 4.63896828 
H 1.09700994 -0.71880134 1.79228163 
H 2.17529250 -1.22667280 -1.06493700 
H 2.69060257 -2.37253954 0.18398705 
H 4.37142003 -0.63139751 -0.17581871 
H 4.91532555 -0.59101547 2.17246034 
H 1.85226267 -0.84410237 3.06241526 
H 4.42115458 1.78637449 2.26668140 
H 1.59953740 1.31007328 -0.95678968 
H 1.79761119 2.74172205 0.06552641 
H 1.05465839 1.30079747 0.72711327 
H 4.24058151 2.99749805 -0.11143847 
956 
 
H 4.16600602 1.78066575 -1.39026420 
H 5.30847078 1.59354610 -0.05570084 
O 1.66203751 -0.66715122 4.27431185 
O 0.01046820 -1.48104683 0.29124216 
O 3.11548099 -1.20534414 2.73464632 
Vibrational frequencies (in cm-1) 
-1689.1  35.2  48.3  78.7 132.1 146.5 156.5 175.1 179.1 204.8 210.9 245.7 273.6 297.4 
346.1 379.2 407.4 416.6 431.5 480.8 528.8 548.2 575.2 625.4 699.5 745.7 802.6 840.2 
868.7 873.0 881.9 903.2 906.7 996.8 1008.3 1020.0 1035.0 1081.2 1090.7 1091.8 1131.1 
1163.4 1179.6 1185.5 1203.5 1221.6 1249.3 1259.8 1264.8 1270.4 1285.3 1291.9 1298.0 
1299.2 1304.9 1311.4 1324.6 1332.5 1358.9 1385.0 1406.1 1412.4 1481.6 1521.8 1836.8 
2165.8 2430.9 2568.9 2650.5 2666.8 2674.3 2677.3 2678.7 2693.6 2710.3 2715.4 2733.5 
2780.2 2782.4 2819.4 2892.3  
 
 
name= TS19 
energy (in kcal/mol)= -61.608358 
ZPE (in kcal/mol)= 138.27 
G (in kcal/mol)= 109.428 
Geometry 
C 5.66473231 2.51574157 2.57396629 
C 5.06369649 1.17045059 2.84055787 
C 0.85564573 -2.62003352 1.97056463 
C 2.22122846 -2.42384694 1.40062725 
C 2.44880973 -0.95240304 0.97999970 
C 3.24587117 -0.24913605 2.03557412 
C 4.28447436 0.55025427 1.76024038 
C 1.10908421 -0.25551112 0.84493910 
C 0.07457873 -0.76681705 1.49013186 
C 1.07228693 0.94394233 -0.03428812 
H 4.92913386 3.21549457 2.15528424 
H 6.49573287 2.44140603 1.85796195 
H 6.06961216 2.96577331 3.49363025 
H -0.68218310 -3.76247934 1.66044568 
H 2.39292968 -3.09551511 0.53500418 
H 2.97414299 -2.73419242 2.16738194 
H 2.98277595 -0.93708750 -0.00155708 
H 2.91330012 -0.44129549 3.06492104 
H 4.78439563 -1.04506547 4.00599341 
H 4.61322373 0.76623453 0.74784196 
H 0.23919182 -1.66977825 2.56300987 
H -0.94562024 -0.49792508 1.51094146 
H 4.74867240 -2.30306812 4.86914230 
H 0.13374730 1.50592271 0.07196358 
H 1.15687346 0.66040995 -1.09412562 
H 1.89444023 1.63874224 0.18799072 
O 4.47607802 -1.96068799 4.02720511 
O 0.14158034 -3.46187873 1.21137071 
O 5.22865266 0.61807253 3.91111059 
Vibrational frequencies (in cm-1) 
-1670.3  18.0  35.3  57.1  61.8  90.9  99.1 104.8 115.6 121.5 125.6 138.3 225.4 275.0 
306.4 320.8 361.9 386.6 442.5 448.1 473.7 510.6 531.3 547.6 595.0 623.3 706.9 762.2 
804.2 891.8 919.7 926.2 946.2 991.5 998.3 1006.2 1044.8 1050.5 1059.0 1066.0 1072.5 
1097.1 1130.9 1134.8 1211.9 1231.6 1255.6 1263.5 1270.2 1272.6 1277.3 1283.4 1288.6 
1298.7 1306.8 1328.2 1347.8 1351.5 1383.2 1388.6 1397.9 1473.6 1800.4 1836.6 1883.6 
2035.1 2634.9 2667.9 2670.0 2672.0 2674.5 2688.8 2697.5 2718.2 2728.1 2765.3 2778.1 
2779.7 2785.3 2794.0 2855.1  
 
 
name= TS20 
energy (in kcal/mol)= -60.918676 
ZPE (in kcal/mol)= 140.142 
G (in kcal/mol)= 113.697 
Geometry 
C -1.40449110 1.23696588 0.76430666 
957 
 
C -0.98666545 -0.19301976 0.70389725 
C 2.27894183 -2.13916375 -2.36981712 
C 3.18798209 -0.93820208 -2.34631819 
C 2.81827724 0.14046310 -1.34770868 
C 2.66346205 -0.13866614 0.14663145 
C 1.26615737 0.50146040 0.16196837 
C 1.38156839 0.80167049 -1.38442051 
C 0.34153094 0.10481455 -2.23338561 
C 1.43468060 2.28728651 -1.69834568 
H -2.50196439 1.31580589 0.84973051 
H -1.10308433 1.79888404 -0.13059044 
H -0.97578926 1.74442982 1.64165803 
H 1.66685476 -2.30128843 -3.26618288 
H 3.24918909 -0.48744265 -3.35900697 
H 4.22203518 -1.28786956 -2.11032774 
H 3.59859716 0.93986088 -1.43246924 
H 2.78505646 -1.54402031 0.64225142 
H 2.09723404 -1.71649868 0.23288714 
H 1.17448513 1.37170232 0.82066878 
H -0.62277036 0.62879705 -2.20301647 
H 0.14158440 -0.92008364 -1.88612777 
H 0.64729328 0.05978400 -3.28506847 
H 0.45902827 2.76821331 -1.56605031 
H 1.74201768 2.45941923 -2.73765804 
H 2.14930435 2.81896624 -1.05766404 
O 0.32618842 -0.49558901 0.46510633 
O 2.24452731 -2.92798628 -1.45691825 
O -1.70737384 -1.14211229 0.86426294 
Vibrational frequencies (in cm-1) 
-787.8  34.4  49.4  60.5  74.9 129.0 138.6 162.8 170.3 216.7 219.9 252.4 278.0 293.5 
301.8 364.6 380.6 434.6 466.3 476.0 513.9 540.4 549.6 569.6 620.6 689.9 753.8 798.3 
855.7 894.2 937.3 954.4 992.1 1000.7 1009.8 1016.9 1021.6 1036.3 1056.2 1064.3 1083.5 
1104.8 1145.5 1190.0 1201.1 1214.8 1238.9 1246.0 1262.6 1267.7 1272.3 1285.5 1289.6 
1297.1 1298.3 1300.3 1309.7 1316.2 1325.0 1338.5 1377.8 1380.5 1403.3 1406.4 1836.3 
1857.3 2644.5 2659.5 2661.9 2662.4 2665.1 2674.4 2674.9 2678.6 2692.2 2709.1 2734.2 
2775.0 2776.6 2781.4 4612.4  
 
 
name= TS21 
energy (in kcal/mol)= -58.671783 
ZPE (in kcal/mol)= 138.074 
G (in kcal/mol)= 111.522 
Geometry 
C 2.84303108 2.73732511 5.19062369 
C 2.47182883 1.67130245 4.20398312 
C -0.03794343 0.16448394 1.51099968 
C 0.24193112 0.99507788 0.35606589 
C 2.48076427 1.33263774 0.93110996 
C 2.96497893 0.42137709 2.00293665 
C 3.26538831 1.63534887 2.92952112 
C 2.71728240 2.57716141 1.77244819 
C 1.50559624 3.40902524 2.12308460 
C 3.81364513 3.42788743 1.14718040 
H 3.65656221 2.38968847 5.84505979 
H 1.99423715 2.98240890 5.84910858 
H 3.17508620 3.66401991 4.70942117 
H -0.46997745 0.41285565 3.42755660 
H -0.13223953 2.01216210 0.39455936 
H 0.00621325 0.52714341 -0.59981630 
H 1.57502936 1.09624399 0.03073086 
H 3.83461238 -0.18881785 1.72097817 
H 2.23632131 -0.30328603 2.41935657 
H 4.33780472 1.78101277 3.13172346 
H 0.70052036 2.80650628 2.57910550 
H 1.07691990 3.88957527 1.23375520 
958 
 
H 1.75151125 4.20691567 2.83381133 
H 3.44841137 3.94003217 0.24668055 
H 4.68314726 2.83092466 0.84577212 
H 4.16592641 4.19790969 1.84329749 
O -0.46690554 0.91052302 2.57044883 
O 0.11018050 -1.02857739 1.64246858 
O 1.60003712 0.87195985 4.43961779 
Vibrational frequencies (in cm-1) 
-1378.7  39.7  55.5  75.8  89.7  97.0 126.2 144.5 153.6 159.5 184.3 229.8 252.8 280.5 
338.0 344.3 378.3 409.0 411.3 492.7 525.0 552.2 586.4 595.8 610.7 690.8 756.6 805.7 
879.7 927.5 965.6 984.4 998.0 1005.8 1009.8 1014.9 1032.3 1047.5 1057.5 1076.1 1078.3 
1117.1 1138.5 1160.1 1177.6 1202.6 1224.6 1250.4 1255.4 1256.8 1268.7 1273.9 1284.1 
1291.1 1293.5 1298.3 1321.8 1327.6 1340.2 1378.2 1388.0 1395.8 1405.5 1683.4 1850.9 
1864.5 2626.5 2647.7 2663.2 2672.1 2674.5 2674.8 2678.4 2697.2 2728.8 2740.3 2762.3 
2770.3 2776.1 2778.9 2781.4  
 
 
name= TS22 
energy (in kcal/mol)= -60.18705 
ZPE (in kcal/mol)= 140.126 
G (in kcal/mol)= 114.189 
Geometry 
C 2.97634589 2.17978501 3.97255323 
C 2.31869579 0.91912642 3.50338276 
C 0.56775337 -0.50779123 -0.03124894 
C 1.09848842 0.26024527 -1.09190017 
C 2.42866550 1.10563622 -0.71616680 
C 3.42777601 0.40908600 0.08102498 
C 3.25429378 1.25397222 1.27692197 
C 2.23786945 2.16247624 0.45432651 
C 0.85686315 2.33491383 1.04173406 
C 2.84887370 3.50527848 0.09086446 
H 2.62200806 2.44579263 4.98142508 
H 2.76179816 3.02758017 3.30962670 
H 4.06755923 2.06033806 4.03047848 
H 1.91115992 -1.53830527 0.56557189 
H 0.37892855 1.02951601 -1.45192458 
H 1.39755402 -0.37221971 -1.95860029 
H 2.74518640 1.54000849 -1.67575005 
H 4.22862527 -0.20390359 -0.19669450 
H 2.56616998 -1.12403204 0.74434909 
H 4.11645597 1.74019320 1.73532154 
H 0.84987708 3.11115924 1.81967338 
H 0.49154052 1.42158727 1.53040235 
H 0.12813554 2.64155802 0.28422313 
H 3.85478616 3.38975119 -0.33405972 
H 2.93972027 4.15746480 0.96660649 
H 2.24002251 4.03313693 -0.65171431 
O 2.55744595 0.46742844 2.25478112 
O -0.29842338 -0.94560620 0.59786068 
O 1.57973402 0.24819791 4.18405645 
Vibrational frequencies (in cm-1) 
-786.2  35.4  54.3  74.9  85.5 132.7 159.0 181.4 197.5 218.9 246.9 256.6 287.2 332.3 
366.8 378.7 395.6 425.1 442.7 464.0 490.5 510.7 551.4 569.2 619.8 666.5 681.3 724.9 
784.7 807.0 868.1 932.4 953.1 963.0 995.3 1007.0 1016.9 1028.9 1035.5 1056.6 1071.6 
1100.4 1110.3 1117.8 1145.6 1194.9 1211.5 1240.0 1243.8 1253.9 1266.8 1273.3 1274.8 
1292.1 1299.9 1301.4 1306.6 1314.0 1347.0 1351.7 1386.3 1396.1 1400.1 1415.1 1833.7 
2107.9 2643.8 2663.2 2668.1 2670.9 2675.8 2677.9 2681.4 2710.4 2712.8 2720.9 2777.9 
2778.7 2782.1 2831.9 4768.8  
 
 
name= TS23 
energy (in kcal/mol)= -61.270196 
ZPE (in kcal/mol)= 141.264 
G (in kcal/mol)= 115.888 
959 
 
Geometry 
C 3.90886193 -1.02891066 1.85753983 
C 3.05413429 0.20487708 1.90243294 
C -1.00774783 -0.45416930 3.46901242 
C -1.37535312 -0.38831618 2.01349589 
C -0.25757654 -0.06176184 1.03861287 
C 0.98079597 -0.94265943 0.88152887 
C 1.90955259 0.26122771 0.94204784 
C 0.67812591 1.19063085 1.27334885 
C 0.66431377 1.77674565 2.66926754 
C 0.46641023 2.28753921 0.23937313 
H 4.94664106 -0.80736395 2.14000300 
H 3.90304047 -1.50797171 0.87210832 
H 3.52620379 -1.77157255 2.57703032 
H -1.41723988 0.30707391 4.14635305 
H -2.18715005 0.35888039 1.86907531 
H -1.81706565 -1.36928074 1.71887052 
H -0.72838968 0.02002817 0.02768489 
H 0.90458883 -2.49690398 0.94426740 
H 0.67802371 -1.97125401 2.69742095 
H 2.32346614 0.48341396 -0.06641417 
H 1.42927109 2.56757523 2.76282840 
H 0.93311810 1.04141602 3.43758544 
H -0.30288924 2.22309172 2.91495001 
H 1.26040206 3.04336296 0.30405700 
H -0.48948933 2.80022437 0.39272398 
H 0.47269859 1.89782782 -0.78438020 
O 1.27823414 -1.98169974 1.88931403 
O -0.33311337 -1.35385443 3.92419244 
O 3.32083798 1.11097388 2.65504210 
Vibrational frequencies (in cm-1) 
-1313.0  38.7  42.8  89.8 112.0 165.0 179.2 192.0 200.9 218.4 244.5 282.9 309.8 331.5 
334.1 381.3 435.4 446.4 493.5 513.0 542.7 572.1 607.6 638.0 708.3 742.6 801.3 846.6 
899.7 933.6 962.1 989.3 1007.2 1018.3 1030.7 1048.4 1050.8 1068.1 1081.6 1110.1 1152.4 
1171.4 1202.5 1213.4 1231.4 1238.3 1243.4 1261.9 1269.2 1277.1 1278.6 1288.0 1294.6 
1295.8 1302.3 1303.4 1317.8 1331.9 1350.0 1382.9 1385.7 1403.4 1410.1 1809.8 1844.4 
2469.9 2585.7 2645.0 2655.3 2662.9 2663.6 2675.3 2679.9 2682.2 2685.0 2697.9 2712.6 
2731.9 2777.0 2779.8 2781.8  
 
 
name= TS24 
energy (in kcal/mol)= -62.570857 
ZPE (in kcal/mol)= 142.74 
G (in kcal/mol)= 114.953 
Geometry 
C 2.56372787 4.19770923 0.37723100 
C 1.76930451 3.60737740 1.50870287 
C 0.07736160 -1.29313439 2.94287058 
C 0.28504471 0.02561017 2.96883134 
C 1.64259256 0.60757254 3.05818093 
C 1.70122662 2.07224335 3.57672509 
C 2.44449311 2.52360925 2.29718093 
C 2.28637287 1.07728367 1.69122496 
C 1.34187607 0.99862477 0.50546508 
C 3.61980608 0.41250270 1.37499521 
H 3.18631337 3.45207031 -0.12994110 
H 3.22571209 4.99305621 0.74710176 
H 1.90377156 4.65704969 -0.37362011 
H 0.82209748 -2.08330786 2.98959385 
H -0.54252953 0.73412875 2.93361533 
H -2.43596513 -0.91633417 1.95654804 
H 2.32660070 -0.05390905 3.62283906 
H 2.26042001 2.20635485 4.50423196 
H 0.71788617 2.54526597 3.70613658 
H 3.49823314 2.78892782 2.49119456 
960 
 
H 1.08000995 -0.04263879 0.27902045 
H 1.78336796 1.43475390 -0.39705207 
H 0.39711981 1.52680209 0.70097902 
H 3.54610228 -0.26288726 0.51382634 
H 3.99452132 -0.18693259 2.21231712 
H 4.39490520 1.14906377 1.13530260 
O -2.19368000 -0.97793999 2.91343939 
O -1.12854975 -1.92412314 2.84313348 
O 0.66011870 4.00344672 1.76633038 
Vibrational frequencies (in cm-1) 
-125.9  24.6  31.8  44.0  69.6  88.9 134.4 165.1 177.7 199.2 209.8 235.0 263.1 286.1 
315.0 336.0 397.2 413.6 455.1 476.3 571.3 598.8 660.2 688.5 817.3 824.6 902.5 924.3 
950.2 963.6 985.7 998.0 1010.7 1021.3 1033.1 1043.4 1048.6 1091.7 1121.4 1129.3 1156.3 
1167.5 1206.5 1233.9 1252.7 1262.0 1269.3 1273.9 1275.0 1282.2 1291.2 1292.0 1299.1 
1304.6 1311.6 1321.9 1335.4 1344.3 1353.2 1373.1 1382.0 1401.6 1418.5 1853.7 1859.3 
2666.5 2669.2 2672.9 2674.5 2677.2 2679.6 2679.8 2716.7 2727.4 2728.3 2756.2 2761.1 
2779.3 2780.6 2781.8 2869.2  
 
 
name= TS25 
energy (in kcal/mol)= -60.985597 
ZPE (in kcal/mol)= 141.347 
G (in kcal/mol)= 116.297 
Geometry 
C 5.02918986 3.24456380 4.56508644 
C 3.97704264 2.60266314 3.70987902 
C 1.29536760 0.66160888 3.06485407 
C 1.54780078 0.61978112 1.57390023 
C 2.89610048 1.13988240 1.10261764 
C 4.16620516 0.88105705 1.90548498 
C 4.32105793 2.35030238 2.27610077 
C 3.17881199 2.69234859 1.23919151 
C 2.04994763 3.58000050 1.71536776 
C 3.76945050 3.26285281 -0.04790575 
H 4.66868594 3.40089433 5.59313537 
H 5.33717087 4.21777649 4.16435458 
H 5.92351284 2.60739665 4.62353285 
H 0.68599949 1.47231869 3.47939283 
H 0.74929714 1.18383654 1.04657156 
H 1.44062270 -0.43691508 1.23711785 
H 3.04082579 0.80676435 0.05214871 
H 4.72014239 -0.55369625 2.11972917 
H 3.35021284 -0.39302792 3.36848718 
H 5.30192541 2.76623112 1.99923867 
H 1.25839456 3.65394743 0.96007747 
H 2.40716657 4.59779869 1.91850784 
H 1.58531358 3.22261740 2.64265365 
H 4.14850960 4.27941616 0.10509551 
H 3.01866650 3.30506132 -0.84454037 
H 4.60545437 2.65490058 -0.41566047 
O 4.23456518 -0.05309854 3.02743082 
O 1.67377892 -0.24573492 3.77626841 
O 2.90625794 2.28686504 4.17903963 
Vibrational frequencies (in cm-1) 
-1333.0  46.7  76.0  97.0 114.3 126.2 162.9 196.0 208.0 229.3 233.4 261.6 282.1 328.8 
355.5 374.2 429.1 464.0 480.8 502.5 544.1 596.5 606.9 652.7 716.7 759.4 809.6 856.4 
919.8 963.8 984.3 990.5 1004.2 1018.4 1020.6 1039.9 1048.4 1059.9 1071.5 1121.1 1142.5 
1164.4 1201.9 1206.7 1226.7 1229.4 1240.3 1258.2 1268.4 1272.0 1274.8 1287.9 1291.9 
1300.8 1301.1 1305.1 1313.7 1325.8 1350.4 1378.3 1382.7 1407.4 1408.6 1800.3 1833.3 
2472.5 2591.2 2647.6 2664.2 2667.8 2669.9 2675.1 2676.4 2677.4 2681.7 2709.1 2734.4 
2737.9 2779.4 2780.5 2782.6  
 
 
name= TS26 
energy (in kcal/mol)= -57.640387 
961 
 
ZPE (in kcal/mol)= 139.524 
G (in kcal/mol)= 114.295 
Geometry 
C 1.77891995 2.65402271 3.32157694 
C 1.67642343 1.52883475 4.14084189 
C -0.87022309 0.32977092 1.97796782 
C -0.22764912 -0.59249171 0.96605577 
C 1.28087109 -0.54123064 0.90938335 
C 2.13807099 -0.24862207 2.15197860 
C 2.82372585 0.83972670 1.52783874 
C 2.02675363 0.70051518 0.21851267 
C 1.16312647 1.88423210 -0.16126555 
C 2.88033992 0.26169551 -0.96249222 
H 2.31325359 3.50839790 3.70682689 
H 0.97925088 2.94155046 2.66074970 
H 2.50214794 2.00645664 2.20319560 
H -0.74893103 1.40982143 1.84552743 
H -0.63959972 -0.35860187 -0.04067429 
H -0.55657593 -1.63641449 1.17789660 
H 1.63683435 -1.48707056 0.43805840 
H 2.51837419 -0.99065781 2.83627762 
H 0.72378362 -0.29825471 3.91847700 
H 3.87436230 1.04331247 1.55873940 
H 0.56493350 2.25178863 0.68027218 
H 0.47669859 1.63876243 -0.97935718 
H 1.78348820 2.72646353 -0.49696335 
H 2.26331812 -0.06296616 -1.80735428 
H 3.55263619 -0.56353873 -0.70304136 
H 3.51295849 1.08570634 -1.31584345 
O 1.02633313 0.44974010 3.33155647 
O -1.52734064 -0.12398274 2.88357429 
O 2.03161277 1.13557467 5.21209653 
Vibrational frequencies (in cm-1) 
-1594.5  51.6  75.3  83.7 116.3 139.8 169.2 181.9 195.0 206.9 210.9 244.0 308.6 344.5 
358.6 399.7 415.8 448.1 464.9 519.0 530.2 551.8 626.4 660.9 720.5 735.2 763.2 841.6 
877.0 895.7 912.6 950.6 987.9 1009.5 1014.5 1016.9 1020.2 1044.3 1065.1 1084.4 1100.6 
1106.0 1144.9 1168.0 1188.2 1204.9 1207.5 1256.8 1269.2 1272.6 1277.0 1285.2 1292.0 
1295.2 1298.3 1303.4 1307.5 1334.7 1342.5 1380.9 1399.5 1404.8 1444.8 1472.2 1825.6 
1995.7 2642.9 2658.1 2669.6 2676.2 2678.5 2681.9 2694.2 2719.8 2723.6 2734.4 2767.5 
2774.2 2779.6 2784.0 2793.5  
 
 
name= TS27 
energy (in kcal/mol)= -51.074477 
ZPE (in kcal/mol)= 140.308 
G (in kcal/mol)= 113.75 
Geometry 
C 0.84644238 3.23103314 4.03510253 
C 1.10215501 2.29852621 3.11813955 
C -0.16979448 0.32460763 2.82812776 
C 0.77355680 -0.60689763 2.12412932 
C 2.03819623 -0.58489734 2.85278562 
C 2.90428770 0.53231871 3.19928401 
C 2.44930871 1.91083777 2.59098235 
C 2.56257428 1.76232320 1.13595296 
C 1.43871621 1.89759832 0.21999498 
C 3.90795189 1.56697675 0.56691350 
H -1.69429691 1.44175184 4.43662699 
H -0.16103161 3.41885705 4.40398630 
H 1.58754965 3.86427008 4.48693860 
H -2.70163734 1.49032316 5.56727387 
H 0.85484965 -0.31638517 1.04034462 
H 0.34051914 -1.63536634 2.10833533 
H 2.27700493 -1.50475032 3.37178090 
H 3.94555371 0.36554488 2.82284683 
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H 3.02146501 0.60657119 4.30539799 
H 3.19724405 2.66955213 2.96204879 
H 0.67895826 2.63213403 0.55247493 
H 0.87303258 0.92107008 0.17273461 
H 1.71830363 2.14568541 -0.81240704 
H 4.57355785 2.42415765 0.76242327 
H 3.90773574 1.40017677 -0.51959289 
H 4.41110014 0.68535652 1.02190205 
O -2.09189671 2.03285383 5.08058871 
O -1.09499176 0.05344475 3.54404945 
O 0.02063957 1.67419752 2.54429201 
Vibrational frequencies (in cm-1) 
-254.9  35.1  59.5  74.1  81.6  95.8 108.2 115.1 177.7 206.6 258.7 274.3 304.8 327.0 
341.8 368.2 387.2 420.4 446.8 474.7 538.6 591.5 636.9 666.5 687.9 702.4 730.3 763.2 
839.1 873.4 907.8 927.1 946.6 985.4 988.4 1019.1 1029.9 1045.0 1051.1 1070.4 1088.6 
1107.8 1163.5 1168.5 1182.9 1203.2 1230.1 1257.6 1265.6 1269.0 1289.1 1323.3 1331.9 
1341.3 1356.7 1361.8 1378.0 1383.4 1392.6 1415.7 1449.9 1459.7 1481.0 1840.9 1862.5 
2432.4 2586.7 2593.6 2620.0 2652.4 2661.4 2670.7 2697.8 2698.3 2709.0 2742.5 2746.0 
2757.7 2764.0 2781.9 2869.7  
 
 
name= TS28 
energy (in kcal/mol)= -53.806635 
ZPE (in kcal/mol)= 143.182 
G (in kcal/mol)= 116.097 
Geometry 
C 2.67185737 1.37319469 3.74824784 
C 3.04549352 0.10004071 3.61614816 
C 1.39711360 -2.05082012 1.42231039 
C 2.53173422 -2.20345610 0.43965626 
C 3.86529404 -1.70433820 0.96531955 
C 4.11095014 -1.96396347 2.47652337 
C 4.13691655 -0.43502671 2.75742462 
C 4.03109422 -0.15705797 1.20689810 
C 2.90788963 0.73550838 0.72358440 
C 5.36003625 0.35536293 0.65853393 
H 3.12388004 2.18358478 3.20756964 
H 1.89407879 1.69832758 4.42047764 
H 0.89180764 -1.03392833 5.25023056 
H 1.33723166 -1.12471059 2.00958294 
H 2.26475090 -1.67797961 -0.50160845 
H 2.62167918 -3.27503384 0.15144371 
H 4.67657668 -2.10332112 0.32737451 
H 5.06237406 -2.46206384 2.69140985 
H 3.33526981 -2.54307903 2.98321294 
H 5.10832326 -0.09940253 3.17596901 
H 1.95429709 0.53664839 1.22653590 
H 2.74699416 0.62097970 -0.35533907 
H 3.13406490 1.79511923 0.90559219 
H 6.20235777 -0.28202398 0.95073743 
H 5.57612875 1.36676102 1.02343444 
H 5.34745454 0.39861091 -0.43672125 
O 1.64871294 -0.40572932 5.33451808 
O 0.57295808 -2.92172147 1.55289047 
O 2.49160808 -0.94929954 4.31044919 
Vibrational frequencies (in cm-1) 
-123.4  16.2  31.3  54.1 102.6 125.0 157.1 186.7 205.7 209.9 236.6 243.7 289.9 333.4 
340.4 390.8 414.0 434.2 456.4 519.7 578.0 609.1 648.1 697.4 802.0 840.1 842.5 919.5 
941.7 988.4 997.6 1005.0 1012.9 1017.8 1035.9 1050.9 1068.5 1073.2 1097.0 1119.2 1124.9 
1148.4 1193.1 1208.0 1235.3 1242.7 1275.6 1285.6 1289.9 1294.7 1296.5 1297.6 1303.5 
1307.3 1316.7 1330.1 1341.4 1359.4 1364.8 1379.6 1389.5 1404.7 1407.9 1834.9 1873.9 
2635.1 2656.9 2666.0 2674.7 2676.5 2677.7 2679.1 2710.8 2719.5 2728.5 2739.4 2761.9 
2778.9 2782.3 2797.6 2874.3  
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name= TS29 
energy (in kcal/mol)= -54.449683 
ZPE (in kcal/mol)= 143.916 
G (in kcal/mol)= 118.617 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.33287417 0.00000000 0.00000000 
C 4.47466856 1.88917416 0.00000000 
C 4.96583240 1.28374214 1.29164016 
C 4.18554233 0.04666062 1.70651570 
C 3.70508055 -0.87612411 0.55315113 
C 2.22398510 -0.68239458 0.97924361 
C 2.69629200 0.20758013 2.19497351 
C 2.12452047 1.60821442 2.24968120 
C 2.46501443 -0.49586401 3.52793468 
H -0.59570886 0.51211241 -0.73815365 
H 2.02345825 1.74642943 -2.37257315 
H -0.59444799 -0.50917073 0.73612095 
H 3.48167303 2.35810912 0.00149461 
H 4.92860201 2.04372696 2.09850081 
H 6.04094273 1.01518455 1.18223969 
H 4.78637526 -0.50792241 2.45501169 
H 4.05280041 -1.91083758 0.63716228 
H 3.96807843 -0.54427409 -0.45555005 
H 1.75087933 -1.62801068 1.30860937 
H 1.06849327 1.59047943 2.55483608 
H 2.14840467 2.11555795 1.27707291 
H 2.66350521 2.23430785 2.96967086 
H 2.85725888 -1.51913677 3.53057837 
H 1.39581680 -0.55736759 3.76454096 
H 2.95084683 0.04346158 4.34969356 
O 1.29379294 1.40879274 -1.79410215 
O 5.14748333 1.87532100 -1.00087434 
O 2.12782745 0.62780130 -0.92352269 
Vibrational frequencies (in cm-1) 
-365.1  38.9  68.3  78.5 109.7 147.2 169.8 187.0 208.1 219.4 244.2 284.2 312.2 336.1 
371.5 408.3 434.2 461.5 523.5 544.4 573.4 609.0 622.1 687.6 802.1 841.8 878.8 920.7 
953.8 978.0 992.3 1002.7 1009.5 1018.8 1039.2 1048.4 1067.4 1078.7 1101.3 1122.1 1123.2 
1145.8 1190.6 1207.0 1230.6 1247.4 1277.1 1283.7 1287.6 1289.6 1296.7 1298.6 1301.6 
1307.9 1321.2 1334.2 1355.2 1366.7 1371.1 1383.9 1399.7 1405.8 1409.2 1837.0 1879.7 
2628.1 2659.9 2664.9 2674.7 2675.6 2676.9 2679.9 2712.9 2719.4 2729.4 2739.6 2760.9 
2777.8 2782.3 2798.5 2943.9  
 
 
name= TS30 
energy (in kcal/mol)= -50.024218 
ZPE (in kcal/mol)= 139.549 
G (in kcal/mol)= 112.77 
Geometry 
C 3.55413643 2.86235057 3.99419024 
C 3.60563482 1.53571701 3.28307433 
C -1.47677931 -0.42431575 1.93192187 
C -0.07549459 -1.00789125 2.05307935 
C 0.96736604 -0.02796010 1.50835417 
C 2.38639103 -0.59037667 1.67159552 
C 2.64410987 1.32732200 2.27319024 
C 1.16811855 1.37017992 2.19682990 
C 0.51945835 1.51211574 3.57348712 
C 0.68772754 2.50747209 1.28872706 
H 2.96115582 3.61259414 3.46094866 
H 4.57242999 3.26118768 4.12202701 
H 3.13419478 2.73466736 5.00169760 
H -1.83740126 -0.17619050 0.92836066 
H -0.01518640 -1.97495558 1.48542870 
H -0.34663786 -0.92935353 4.01490083 
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H 0.74576567 0.13885225 0.42724589 
H 2.72887565 -1.24777321 0.86923641 
H 2.55936744 -1.08420101 2.63979567 
H 3.22930309 0.31715480 1.38435657 
H 0.88256295 0.74429339 4.26947688 
H -0.57262251 1.44924158 3.52748978 
H 0.76018804 2.48511814 4.02056415 
H 0.92264677 3.48452913 1.72964314 
H -0.39331699 2.46993033 1.12935629 
H 1.18515241 2.48167304 0.31216452 
O 0.22633897 -1.40393428 3.36276957 
O -2.15836621 -0.25142272 2.91076421 
O 4.50380102 0.73650613 3.50515100 
Vibrational frequencies (in cm-1) 
-947.8  30.5  57.3  72.5  78.4  84.4 129.2 138.0 163.2 202.5 222.1 251.0 254.9 280.8 
300.5 323.5 343.2 366.2 406.3 445.9 487.5 541.5 587.3 620.5 677.3 705.3 742.6 805.6 
864.9 929.3 983.6 988.3 1001.7 1015.9 1030.3 1034.8 1051.3 1085.1 1103.8 1125.4 1161.4 
1176.4 1190.7 1215.0 1219.3 1237.6 1259.7 1261.5 1265.2 1277.2 1291.3 1293.9 1301.2 
1304.2 1310.2 1313.3 1335.6 1357.0 1374.1 1398.8 1402.3 1411.0 1527.9 1786.2 1837.5 
2034.4 2647.2 2656.6 2663.9 2667.0 2668.4 2673.2 2674.8 2680.4 2683.9 2696.2 2722.9 
2764.1 2779.1 2779.3 2783.1  
 
 
name= TS31 
energy (in kcal/mol)= -50.636509 
ZPE (in kcal/mol)= 140.38 
G (in kcal/mol)= 114.054 
Geometry 
C 1.82379671 3.97212086 2.51432679 
C 2.46644640 2.85397004 3.28783948 
C 0.62274880 -2.47292566 3.05694834 
C 2.49378717 -1.45149164 3.24312156 
C 3.15618004 -0.38096532 2.42139718 
C 3.86088734 0.68701596 3.30490712 
C 3.20739365 1.82462478 2.48421638 
C 2.32765994 0.76098777 1.72514257 
C 0.85377510 0.81722273 2.07017919 
C 2.52868433 0.79421767 0.21677647 
H 0.85209312 4.24257990 2.95448428 
H 1.66548352 3.73103585 1.45879060 
H 2.45022204 4.87511047 2.56481875 
H -0.04438389 -1.73847986 2.64973018 
H 1.82939234 -2.29584843 2.27206354 
H 3.18587327 -2.20355157 3.66298827 
H 3.85550825 -0.84845101 1.70049704 
H 4.95075657 0.66242216 3.28664406 
H 3.53152134 0.67239618 4.35867851 
H 3.92506864 2.32981790 1.81187451 
H 0.39580434 1.75822084 1.74479615 
H 0.69823299 0.73977359 3.16351274 
H 0.29292979 0.00635196 1.59818938 
H 3.58852953 0.78262868 -0.06204665 
H 2.08862858 1.69746683 -0.22267639 
H 2.05440854 -0.06682633 -0.26815247 
O 1.47062097 -1.16563265 4.00519106 
O 0.62445417 -3.49159395 3.65668777 
O 2.42475628 2.82518790 4.49118545 
Vibrational frequencies (in cm-1) 
-1748.0  35.6  46.8  58.0  98.8 107.4 149.5 177.0 183.9 210.3 231.7 251.3 274.0 290.4 
308.1 353.7 381.0 396.2 434.8 450.2 556.0 585.4 644.3 657.4 677.0 798.1 813.9 872.6 
933.5 962.3 995.7 1000.7 1010.4 1016.8 1038.4 1050.8 1059.5 1087.3 1090.9 1114.5 1136.3 
1158.1 1173.7 1205.9 1222.7 1240.4 1257.3 1261.2 1271.8 1275.6 1287.5 1290.5 1297.9 
1303.5 1306.7 1310.6 1320.9 1342.4 1359.9 1381.7 1402.0 1406.1 1527.8 1825.5 1856.7 
1862.4 2633.4 2644.7 2646.6 2666.0 2668.9 2676.1 2677.1 2679.7 2680.9 2716.4 2724.6 
2754.7 2774.9 2780.7 2783.1  
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name= TS32 
energy (in kcal/mol)= -48.799619 
ZPE (in kcal/mol)= 138.964 
G (in kcal/mol)= 113.67 
Geometry 
C 4.30271511 1.06461033 2.53070343 
C 4.04157521 0.53211255 1.47470755 
C 0.21083066 -1.86419124 1.27216075 
C 1.24402629 -2.40523692 0.31847646 
C 2.08819133 -1.56131351 -0.42955965 
C 3.89791975 -1.62038538 0.22909692 
C 3.76069997 -0.08611559 0.21930214 
C 2.26399714 -0.04646301 -0.25461602 
C 1.34559274 0.63791307 0.74444530 
C 2.13369938 0.65869653 -1.60851684 
H 4.53243832 1.52579892 3.41933256 
H 3.10077459 -1.54153211 2.66805903 
H 2.85804914 -0.62876210 3.87544639 
H 0.51940748 -1.58164600 2.29047203 
H 0.90070829 -3.32682554 -0.18526472 
H 2.05270279 -3.18224828 1.29712576 
H 2.26567118 -1.88406857 -1.46269779 
H 4.41792472 -2.09433601 -0.60569963 
H 2.84573393 -3.02885836 1.59720361 
H 4.43336724 0.35131563 -0.56324494 
H 0.28974137 0.53423592 0.46366500 
H 1.55532637 1.71493450 0.79880114 
H 1.47751120 0.25451834 1.76697662 
H 1.10681359 0.58265133 -1.98913270 
H 2.79556614 0.23252449 -2.36891811 
H 2.37177646 1.72569396 -1.52563075 
O 2.44036782 -1.29442899 3.33879683 
O -0.93501433 -1.78352680 0.90560759 
O 3.96125839 -2.24269941 1.33903416 
Vibrational frequencies (in cm-1) 
-1599.7  55.9  80.6 104.1 115.9 125.4 137.7 172.7 204.7 222.0 242.7 271.7 285.8 333.1 
352.3 379.3 392.0 407.2 438.1 461.2 497.8 522.4 562.0 578.9 596.1 615.1 709.0 716.3 
764.2 793.1 854.1 867.6 877.7 880.1 951.0 968.4 979.4 989.3 1002.8 1007.8 1024.4 1054.1 
1067.6 1091.0 1151.6 1173.5 1204.8 1236.5 1257.2 1266.9 1274.4 1289.2 1300.0 1305.3 
1312.7 1326.2 1344.6 1374.2 1402.6 1411.1 1450.5 1489.8 1534.6 1609.6 1829.0 2431.4 
2612.3 2631.6 2657.8 2669.4 2675.5 2677.2 2677.5 2695.6 2696.5 2727.7 2774.5 2781.4 
2840.0 2896.7 3464.8  
 
 
name= TS33 
energy (in kcal/mol)= -51.682074 
ZPE (in kcal/mol)= 143.094 
G (in kcal/mol)= 116.65 
Geometry 
C 3.23714134 1.71915786 5.28111623 
C 3.06858553 0.82472772 4.30412867 
C 1.34220829 0.60052180 0.89232869 
C 2.65470220 0.38100617 0.18368701 
C 3.87000036 0.27781799 1.08398366 
C 3.76880702 -0.68116988 2.30034077 
C 4.09179725 0.48221774 3.27661355 
C 4.19628241 1.47603775 2.05335690 
C 3.21997883 2.63220558 2.06696981 
C 5.61617438 1.99368767 1.86175625 
H 2.51074648 1.98233676 6.02750606 
H 1.05910580 0.97308341 5.53957272 
H 4.15280353 2.27239190 5.40956380 
H 1.17733563 0.09409164 1.85141962 
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H 2.81110834 1.19451608 -0.55960704 
H 2.56111716 -0.54732729 -0.42387371 
H 4.74955547 0.03746071 0.45143032 
H 4.52322366 -1.47501671 2.30504620 
H 2.80206568 -1.17148335 2.43448365 
H 5.06947407 0.34086875 3.78120286 
H 3.15107631 3.11027053 1.08115080 
H 3.52558787 3.40453059 2.78576856 
H 2.20386691 2.33307781 2.35336480 
H 5.71410755 2.53257647 0.91101098 
H 6.35720340 1.18682546 1.85807059 
H 5.89792325 2.69064080 2.66049279 
O 0.94416354 0.11622329 5.06144957 
O 0.48468640 1.29418064 0.40318729 
O 1.94310290 0.09801524 4.04124281 
Vibrational frequencies (in cm-1) 
-294.2  29.9  44.6  54.9  82.3 108.4 162.6 169.8 189.0 204.8 228.3 268.0 285.3 333.0 
345.1 390.4 418.7 435.5 447.7 541.4 574.5 593.9 652.2 683.1 766.9 833.7 857.2 915.9 
929.2 975.3 994.0 998.4 1008.0 1016.6 1034.8 1039.1 1053.3 1074.0 1108.0 1123.8 1132.5 
1160.6 1191.6 1209.3 1238.2 1255.0 1269.1 1283.0 1286.5 1288.9 1294.0 1297.8 1300.6 
1312.0 1320.9 1330.9 1348.2 1362.2 1377.7 1385.8 1406.7 1408.6 1465.1 1831.5 1867.2 
2645.4 2657.4 2666.9 2673.5 2677.2 2677.5 2677.9 2710.3 2716.1 2721.1 2737.8 2762.6 
2780.1 2782.3 2795.8 2818.5  
 
 
name= TS34 
energy (in kcal/mol)= -48.567539 
ZPE (in kcal/mol)= 141.199 
G (in kcal/mol)= 116.064 
Geometry 
C 0.98018550 -0.56766022 3.42255904 
C 2.09624407 0.40270997 2.98288675 
C 1.15030154 -2.45714988 0.04196830 
C 2.12517112 -1.67662366 -0.78966865 
C 3.19042636 -0.99960675 0.06673880 
C 3.33633357 -1.43638231 1.54982687 
C 3.17896824 0.02396120 2.02815315 
C 2.94176650 0.48648078 0.53880718 
C 1.57172514 1.06962817 0.25679699 
C 4.02599068 1.43895145 0.05674552 
H 0.14545000 -0.62520100 2.41466306 
H 0.37632865 -0.15168263 4.25548093 
H 0.38922168 -1.58552886 2.45964183 
H 1.29016294 -3.54384954 0.13111648 
H 1.58959955 -0.91007252 -1.39349480 
H 2.61101246 -2.34014372 -1.53474602 
H 4.16022976 -1.07321647 -0.46610385 
H 4.30894425 -1.87713257 1.79449262 
H 2.59194580 -2.13604741 1.95127835 
H 4.13697630 0.42351667 2.43206574 
H 1.39109102 1.96625858 0.86821094 
H 0.75769306 0.36178259 0.45431830 
H 1.47546655 1.38058533 -0.79133930 
H 5.03388143 1.06310884 0.26740045 
H 3.93739398 2.41662606 0.55097491 
H 3.95912520 1.61106544 -1.02331832 
O 1.35536015 -1.84058185 3.58368491 
O 0.21959712 -1.92299386 0.60610807 
O 2.06562719 1.51147482 3.46182616 
Vibrational frequencies (in cm-1) 
-2786.0  40.4  51.2  96.8 145.2 149.4 180.7 191.0 207.9 235.0 243.0 258.0 289.5 325.7 
362.1 377.1 431.7 453.6 488.5 499.4 544.9 562.1 647.8 673.4 777.3 784.9 867.5 892.8 
916.3 963.6 966.1 985.0 997.8 1010.0 1013.0 1020.8 1077.4 1084.2 1115.5 1126.6 1151.5 
1172.1 1181.1 1197.2 1218.9 1228.1 1261.5 1273.9 1284.5 1285.6 1287.2 1295.5 1298.9 
1300.8 1308.4 1317.2 1329.0 1339.8 1346.0 1380.4 1404.7 1407.8 1510.1 1737.4 1826.4 
967 
 
1830.9 2631.5 2641.5 2651.1 2660.1 2665.6 2670.0 2672.5 2678.6 2704.8 2713.1 2737.1 
2754.5 2778.1 2781.5 2802.9  
 
 
name= TS35 
energy (in kcal/mol)= -44.868469 
ZPE (in kcal/mol)= 139.668 
G (in kcal/mol)= 113.117 
Geometry 
C 3.54959407 2.67096516 -2.95619950 
C 2.89829292 2.70331550 -1.60260748 
C -0.11245773 -0.52139028 1.42489528 
C 0.71470443 0.68143825 1.18711318 
C 2.17255127 0.57459399 0.88275531 
C 2.93685770 1.92596524 0.84898616 
C 3.37007774 1.67394625 -0.61585647 
C 2.54473760 0.33281498 -0.62825752 
C 1.36546752 0.32030318 -1.58254122 
C 3.42744750 -0.88719343 -0.84049298 
H 3.68316215 1.64856274 -3.32743131 
H 4.54004624 3.14579683 -2.91978204 
H 2.95571488 3.22649848 -3.69717666 
H -0.57852943 -1.82559101 1.04586338 
H 0.24069154 1.63972192 0.95658295 
H 1.16320873 -2.00696558 0.46735416 
H 2.65220554 -0.16261401 1.55777751 
H 3.75953210 2.00114849 1.56385069 
H 2.29894723 2.81102794 0.97895514 
H 4.45599792 1.50488717 -0.71882751 
H 1.69011828 0.27422411 -2.62841672 
H 0.74310486 1.22218358 -1.47456138 
H 0.70884658 -0.53801123 -1.40333326 
H 2.86980816 -1.82155859 -0.71545829 
H 4.26644367 -0.91468060 -0.13311090 
H 3.85497152 -0.89818145 -1.85092015 
O 0.60043713 -1.93105074 1.25105357 
O 0.33844040 0.14800772 2.49909692 
O 2.05351348 3.51960247 -1.33244580 
Vibrational frequencies (in cm-1) 
-1511.4  34.5  38.0  47.2 104.5 114.1 149.1 169.4 178.4 195.4 223.7 263.0 272.7 294.6 
327.3 334.0 382.0 395.6 445.9 455.3 470.6 547.0 578.4 605.9 682.3 822.8 850.1 862.2 
913.6 926.8 941.1 992.6 1001.7 1003.7 1015.7 1035.2 1042.2 1048.6 1069.6 1083.1 1093.0 
1116.6 1130.7 1164.4 1203.9 1232.0 1241.0 1263.1 1265.6 1273.4 1277.5 1287.1 1292.4 
1297.0 1298.2 1304.8 1305.0 1314.4 1347.6 1356.1 1380.8 1403.2 1404.5 1539.6 1855.2 
2365.5 2663.6 2669.4 2673.0 2674.8 2677.1 2677.6 2680.5 2709.4 2727.1 2733.6 2759.3 
2777.2 2779.6 2781.2 2785.3  
 
 
name= TS36 
energy (in kcal/mol)= -43.079733 
ZPE (in kcal/mol)= 138.4 
G (in kcal/mol)= 110.202 
Geometry 
C 4.59168222 3.46801510 3.37528089 
C 4.65817325 2.14007501 2.68754347 
C 0.57663134 0.13544809 1.47655950 
C 1.05888605 0.17482318 0.03900567 
C 2.36963339 0.89432041 0.01399356 
C 3.09676045 0.90675438 1.18393998 
C 4.09334310 2.02348100 1.29716596 
C 2.89897067 2.81422550 0.84352785 
C 1.84520147 3.24853582 1.79659345 
C 3.00915912 3.59912685 -0.41810987 
H 4.57988469 4.31283598 2.67929513 
H 5.44932236 3.60126168 4.05525159 
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H 3.68955454 3.53093500 4.00393177 
H 0.98401485 -0.64476232 2.12846479 
H 0.31211732 0.67840706 -0.60817905 
H 1.17428449 -0.85136143 -0.36947746 
H 2.69513420 1.19434256 -0.97663311 
H 3.86479537 -1.12899602 1.88779248 
H 5.05200463 -0.31985254 2.35149472 
H 4.94570206 2.00988907 0.58230730 
H 0.83287459 3.18824635 1.35311664 
H 1.98549627 4.28763075 2.12709224 
H 1.79070768 2.61410600 2.70067692 
H 2.03836168 3.72606800 -0.92351508 
H 3.70394670 3.16693103 -1.15344385 
H 3.38219771 4.61645171 -0.20053568 
O 4.81880658 -1.08875309 1.82606476 
O -0.20852219 0.95530189 1.88454899 
O 5.19956388 1.19417608 3.20760668 
Vibrational frequencies (in cm-1) 
-326.5  22.7  40.6  52.4  73.1  78.7 119.7 126.7 152.0 164.8 180.5 185.9 208.4 244.9 
289.4 320.9 333.3 358.4 379.4 420.0 450.0 458.9 480.4 492.5 542.9 613.5 710.4 757.7 
825.2 854.9 910.2 936.8 985.1 996.4 997.4 1008.8 1038.2 1051.1 1063.4 1072.5 1083.0 
1113.1 1127.7 1173.2 1243.2 1250.6 1256.2 1261.6 1267.7 1272.8 1273.6 1275.4 1277.5 
1280.5 1298.2 1343.1 1355.2 1370.9 1383.0 1398.2 1408.8 1488.7 1590.3 1830.2 1836.6 
2636.5 2651.0 2652.6 2659.7 2660.6 2661.4 2669.6 2677.5 2703.4 2725.9 2733.6 2741.6 
2766.8 2771.5 2779.5 2863.8  
 
 
name= TS37 
energy (in kcal/mol)= -47.815656 
ZPE (in kcal/mol)= 143.806 
G (in kcal/mol)= 117.378 
Geometry 
C 0.78036212 -0.43705749 3.32094277 
C 0.47209866 -1.26081768 2.10025024 
C -0.41958505 -2.14151563 -2.92605413 
C -0.35011707 -1.00092316 -1.94410478 
C 0.98287202 -0.97783345 -1.22383505 
C 1.18571845 -2.13564174 -0.21038514 
C 1.41690747 -1.12599442 0.93991663 
C 1.17819805 0.07284285 -0.06013163 
C 0.01641662 1.00113450 0.25094690 
C 2.45726643 0.88178815 -0.25574739 
H -0.07971308 -0.40159199 4.00750658 
H 1.04514993 0.59707747 3.06471454 
H 1.62195378 -0.86612703 3.88305703 
H 0.16118512 -3.04398015 -2.69979731 
H -1.19338548 -1.10516890 -1.22359783 
H -0.53230435 -0.03704132 -2.46561197 
H 1.80543174 -0.90842126 -1.96008303 
H 2.03818230 -2.78557360 -0.41962348 
H 0.30526775 -2.77507302 -0.06793083 
H 2.45770640 -1.14499727 1.31606794 
H -0.35515682 0.88037648 1.27446027 
H -0.84663670 0.85048260 -0.40772551 
H 0.29427003 2.05798008 0.14549147 
H 2.69239336 1.47740763 0.63386408 
H 2.36123542 1.57422395 -1.10138248 
H 3.32519834 0.24392209 -0.45838247 
O -0.04001529 -2.54295113 2.35223733 
O -1.09784562 -2.07496153 -3.92054746 
O -0.88358442 -1.47599789 1.81756050 
Vibrational frequencies (in cm-1) 
-195.6  22.7  46.6  66.2  87.2 110.7 157.2 172.1 204.1 211.9 257.5 287.3 319.6 337.3 
349.3 401.3 425.2 442.8 534.3 537.2 567.6 673.7 774.4 803.7 857.7 878.0 919.3 931.8 
943.8 986.9 1005.3 1016.1 1028.9 1054.7 1077.0 1092.6 1096.1 1113.5 1129.8 1138.6 
969 
 
1173.6 1178.6 1204.4 1227.9 1248.0 1264.3 1272.5 1276.7 1278.0 1287.3 1291.6 1296.2 
1300.1 1300.6 1306.7 1311.8 1326.6 1336.7 1350.8 1363.5 1387.6 1405.5 1442.8 1571.1 
1837.5 2647.3 2655.0 2665.3 2668.1 2668.9 2672.0 2675.7 2678.0 2681.1 2716.8 2723.0 
2737.6 2761.4 2778.7 2781.2 2783.5  
 
 
name= TS38 
energy (in kcal/mol)= -30.855802 
ZPE (in kcal/mol)= 135.993 
G (in kcal/mol)= 107.849 
Geometry 
C 4.04569821 1.32599577 4.51995243 
C 3.08400727 0.36414898 3.88156739 
C -1.45531157 0.20240201 3.51826785 
C 0.75980940 -0.13449380 0.29740416 
C 2.08058256 -0.26813229 0.64634987 
C 2.59013534 -1.18288517 1.94665639 
C 3.42588441 -0.07848868 2.48537272 
C 2.89165528 0.87917371 1.34824709 
C 2.03051984 2.01823606 1.85316670 
C 4.00904579 1.38563706 0.44861817 
H 4.47561410 2.03312819 3.80145106 
H 4.87631045 0.78096475 4.99214416 
H 3.55580868 1.90640561 5.31719071 
H 0.83490679 -0.98389904 3.84188657 
H 0.25089600 -0.84634975 -0.33108144 
H 0.14015102 0.69072888 0.62016013 
H 2.69448970 -0.86702510 -0.08942352 
H 2.93853790 -2.17399857 1.80898893 
H 0.44100508 -1.47764396 2.47213555 
H 4.52211832 -0.24007940 2.42068634 
H 1.58451007 2.58540960 1.02586961 
H 2.59949810 2.72692899 2.46420584 
H 1.18940888 1.65065452 2.46755273 
H 4.65954249 0.58147460 0.08826135 
H 4.64516164 2.10860106 0.97482332 
H 3.60210089 1.89794127 -0.43372079 
O 0.09813789 -1.39963713 3.37078690 
O -1.10989183 0.83963235 2.62642323 
O 2.12461050 -0.03500456 4.49576293 
Vibrational frequencies (in cm-1) 
-540.7  36.2  50.5  61.7  70.9  83.5  99.8 112.7 143.5 158.6 180.3 187.4 206.9 244.6 
256.1 274.0 283.1 319.7 327.6 363.9 378.8 393.5 439.2 477.9 494.4 530.6 579.0 663.0 
737.6 762.6 795.1 804.4 849.7 960.0 973.1 995.9 1000.3 1016.8 1032.6 1046.6 1058.4 
1064.0 1088.7 1145.6 1163.2 1208.0 1219.3 1245.4 1258.0 1260.7 1270.8 1282.8 1292.3 
1295.9 1297.9 1314.1 1328.2 1378.4 1382.4 1397.2 1402.0 1490.8 1606.4 1850.4 1987.8 
2631.8 2653.0 2665.2 2672.0 2674.6 2676.3 2678.2 2696.2 2703.5 2705.0 2736.3 2761.7 
2776.9 2779.1 2781.7 2856.1  
 
 
name= TS39 
energy (in kcal/mol)= -31.161845 
ZPE (in kcal/mol)= 139.359 
G (in kcal/mol)= 111.602 
Geometry 
C 1.70083588 -0.16064876 3.73796978 
C 2.87495810 -0.30189016 2.79007789 
C 4.38491487 -0.07139311 -1.49466499 
C 4.26998383 1.39489941 -1.14808474 
C 4.03291342 1.45977995 0.28770773 
C 4.73171790 0.73053010 1.40067035 
C 3.51653722 0.95806216 2.32711952 
C 2.78062545 1.68009022 1.06319668 
C 1.55606359 0.93668898 0.55241311 
C 2.44217948 3.13106515 1.37797187 
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H 0.91707276 0.51067260 3.33277221 
H 2.02696708 0.21813158 4.72712354 
H 1.59037984 -2.13449948 3.61399410 
H 3.46850213 -0.61935374 -1.73630511 
H 3.44140428 1.88095834 -1.70205570 
H 5.18801454 1.93894490 -1.45210836 
H 5.44004558 1.96309375 1.13822501 
H 5.77318824 1.38958513 1.83772727 
H 5.13221175 -0.27971824 1.25459071 
H 3.68095933 1.66091239 3.15398544 
H 1.76725948 -0.12961892 0.40031493 
H 1.25599770 1.33728423 -0.42484237 
H 0.69535301 1.02607689 1.22009673 
H 1.64778619 3.21922117 2.12382600 
H 2.10090563 3.63968933 0.46610392 
H 3.31370859 3.68764372 1.73267712 
O 1.04992269 -1.38699422 3.97076901 
O 5.44910024 -0.64431312 -1.44843425 
O 3.26738864 -1.39738394 2.46717165 
Vibrational frequencies (in cm-1) 
-2478.1  15.1  38.1  45.0  60.6  72.5 133.5 154.9 174.1 206.7 210.6 227.6 239.3 281.7 
300.5 326.2 346.7 398.8 444.7 484.7 515.5 543.1 592.1 634.3 713.2 745.2 789.2 813.4 
848.0 953.1 957.3 970.6 985.9 991.9 998.7 1016.5 1041.3 1069.8 1080.5 1107.7 1131.2 
1153.9 1162.5 1169.3 1185.0 1213.8 1250.1 1270.8 1278.8 1286.5 1288.7 1296.5 1299.5 
1301.1 1302.8 1308.6 1318.0 1328.6 1340.4 1393.9 1398.8 1424.3 1534.2 1764.3 1825.4 
1844.4 2635.0 2655.1 2665.9 2673.1 2677.6 2678.8 2681.0 2688.3 2708.6 2730.7 2751.1 
2766.6 2781.2 2785.7 3002.1  
 
 
name= TS40 
energy (in kcal/mol)= -30.316654 
ZPE (in kcal/mol)= 139.427 
G (in kcal/mol)= 111.965 
Geometry 
C 2.25374806 -1.72406286 2.91941598 
C 3.38164317 -1.24344974 2.01202975 
C 4.74933172 0.42675740 -1.95851205 
C 4.21777301 1.67917482 -1.30132074 
C 3.92856049 1.33592910 0.08361901 
C 4.80156439 0.65446242 1.09888098 
C 3.55376978 0.22829146 1.90163392 
C 2.65318377 0.93602271 0.74461740 
C 1.77992037 -0.03295844 -0.03983909 
C 1.81799080 2.07563661 1.31274960 
H 2.30752428 -2.81026201 3.10889205 
H 1.26444750 -1.47812650 2.48225335 
H 2.96400978 -1.36272440 4.72907496 
H 4.02666066 -0.33084723 -2.27889101 
H 3.30133876 2.04227202 -1.81046467 
H 4.95248624 2.50576963 -1.38984382 
H 5.01372203 2.08680487 1.18388928 
H 5.51011322 1.52062529 1.78252122 
H 5.55060210 -0.08685192 0.80419316 
H 3.41597239 0.72258276 2.87637606 
H 1.38726927 0.46151461 -0.93784564 
H 0.92447569 -0.38805681 0.53971552 
H 2.35480568 -0.90107050 -0.38584010 
H 1.03935226 1.71407524 1.99133744 
H 1.32749276 2.62521448 0.49923444 
H 2.43129744 2.80081316 1.85437918 
O 2.28475831 -0.99409305 4.12557846 
O 5.93677757 0.23201945 -2.07820077 
O 4.08300186 -2.03980071 1.44048340 
Vibrational frequencies (in cm-1) 
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-2535.6  27.5  37.4  42.1  66.7  70.0 135.8 159.8 164.3 198.5 211.6 228.6 238.9 276.0 
291.3 332.9 349.6 411.4 460.9 487.8 515.6 536.8 598.8 646.1 688.0 754.9 787.0 813.4 
841.1 939.4 945.2 972.4 984.5 989.7 1000.6 1016.4 1047.9 1069.0 1083.0 1101.3 1109.8 
1158.6 1164.7 1173.0 1187.5 1217.0 1250.4 1279.8 1288.0 1290.2 1297.2 1299.2 1301.2 
1302.8 1305.6 1313.2 1318.2 1328.0 1348.1 1366.1 1393.8 1399.0 1533.8 1757.5 1826.4 
1853.1 2643.9 2655.7 2673.5 2674.8 2678.4 2680.6 2683.0 2686.7 2714.0 2717.3 2751.0 
2781.0 2785.5 2816.2 3005.3  
 
 
name= TS41 
energy (in kcal/mol)= -27.641629 
ZPE (in kcal/mol)= 140.092 
G (in kcal/mol)= 114.4 
Geometry 
C 0.09353558 1.09204758 0.80644136 
C 1.54114154 0.90480803 1.07423705 
C 2.81919864 -0.69876711 -0.86793943 
C 3.87681525 0.02035614 -0.21300643 
C 3.69539967 1.47429436 -0.12003568 
C 3.03485022 2.56594771 2.04048124 
C 2.53227736 1.96534868 0.71633979 
C 4.50864411 2.33915594 -0.75689515 
C 4.35935126 3.82480415 -0.72328956 
C 5.67136458 1.86106263 -1.56848291 
H -0.53386493 0.26869482 1.18712270 
H -0.09089999 1.11853422 -0.29029653 
H -0.28483221 2.03500916 1.22851510 
H 3.03870732 -1.58809066 -1.47286599 
H 4.89255132 -0.32114754 -0.39649371 
H 3.71647959 -0.35681198 1.12706041 
H 3.77395627 3.35526036 1.85594319 
H 2.22489341 2.99499424 2.63578590 
H 3.54500053 1.80350623 2.65454661 
H 2.00229531 2.76526005 0.12648892 
H 5.13518484 4.27838200 -0.08868144 
H 3.38790730 4.16478135 -0.34719927 
H 4.47033328 4.25609663 -1.72940502 
H 6.41124675 1.34874250 -0.93577287 
H 6.19663926 2.67574769 -2.08065698 
H 5.35020536 1.14680984 -2.34084570 
O 3.05826264 -0.33711794 2.20960439 
O 1.63770507 -0.37477722 -0.73734098 
O 1.75569662 -0.14390920 1.81158260 
Vibrational frequencies (in cm-1) 
-883.5  56.5  83.2  99.3 105.3 111.3 133.9 151.7 177.3 210.0 216.3 230.2 247.6 261.7 
296.0 331.3 339.3 387.6 404.6 470.9 482.2 555.3 590.0 664.4 678.1 741.0 846.1 904.1 
921.3 956.4 987.0 1003.2 1019.2 1027.0 1046.3 1054.8 1063.4 1096.5 1099.0 1104.8 1110.7 
1188.1 1229.1 1239.6 1245.6 1247.7 1271.1 1281.8 1282.7 1286.8 1289.8 1293.0 1296.3 
1309.9 1322.3 1353.2 1370.3 1382.6 1398.5 1402.2 1408.7 1431.5 1488.8 1582.1 1765.5 
1856.9 2631.5 2645.6 2661.6 2667.9 2669.3 2670.7 2671.1 2675.8 2677.1 2680.6 2762.3 
2763.9 2774.5 2776.8 2778.0  
 
 
name= TS42 
energy (in kcal/mol)= -33.010734 
ZPE (in kcal/mol)= 145.493 
G (in kcal/mol)= 121.845 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.49120836 0.00000000 0.00000000 
C 2.23733872 1.34104558 0.00000000 
C 3.71543277 1.25373275 0.44398766 
C 4.11910586 -0.15351443 0.87749514 
C 3.64983991 -1.14794148 -0.23049784 
C 2.27601705 -1.17910371 0.51313606 
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C 3.04273944 -0.79781960 1.84036718 
C 2.34034128 0.08592559 2.84824397 
C 3.59176147 -2.04171502 2.54497945 
H -0.56110286 -0.84214651 0.39630583 
H 1.97578860 0.68996686 -2.56219410 
H -0.56309352 0.92953440 -0.01820894 
H 1.68698927 2.07679109 0.64269546 
H 3.91002458 1.97512944 1.25702295 
H 4.35667949 1.57540184 -0.40570131 
H 5.15754700 -0.22167430 1.20246857 
H 4.17710812 -2.10263291 -0.23833044 
H 3.63389742 -0.75662129 -1.25028308 
H 1.72385237 -2.11930263 0.51127818 
H 1.53278584 -0.46135638 3.35240699 
H 1.88725050 0.98064662 2.41464676 
H 3.04281029 0.42926379 3.61926156 
H 3.16934396 -2.96547762 2.13409483 
H 3.36825758 -2.04379390 3.61746585 
H 4.68099389 -2.11651194 2.45113440 
O 2.74143454 1.24595323 -2.26514101 
O 2.11390323 2.00280809 -1.24298754 
O 0.74394791 -0.27838905 -1.19039446 
Vibrational frequencies (in cm-1) 
-128.9  58.1 121.2 153.1 157.7 195.1 225.3 256.8 283.6 297.2 320.9 384.3 399.4 415.0 
445.2 448.4 475.6 523.3 581.0 672.6 709.6 783.9 823.8 852.6 889.9 914.7 946.5 949.4 
979.7 989.1 999.9 1018.6 1022.4 1028.9 1035.1 1054.0 1066.5 1088.3 1091.6 1117.3 1151.4 
1161.6 1178.5 1188.9 1203.9 1213.4 1224.7 1256.3 1278.3 1283.6 1286.5 1293.7 1294.5 
1296.9 1299.3 1304.6 1321.6 1325.2 1355.8 1373.4 1377.0 1382.1 1415.2 1426.9 1536.4 
2652.7 2669.9 2672.1 2673.1 2677.3 2678.4 2691.3 2692.3 2738.9 2746.1 2749.6 2753.5 
2766.6 2781.3 2784.9 2840.2  
 
 
name= TS43 
energy (in kcal/mol)= -26.675946 
ZPE (in kcal/mol)= 140.15 
G (in kcal/mol)= 113.88 
Geometry 
C 6.10927009 -1.23291960 3.85367273 
C 4.66741497 -1.50571354 3.54120897 
C 0.94851151 -0.49082484 3.39140194 
C 1.15143149 -0.26245562 2.09989811 
C 2.31187367 -0.76630767 1.33525470 
C 2.90744651 -2.13159464 1.78883963 
C 4.27280623 -1.47075132 2.09546354 
C 3.70792134 -0.07835794 1.61778016 
C 3.70325741 1.01875210 2.66248021 
C 4.38423721 0.40544145 0.34295144 
H 6.73655777 -2.09640055 3.59309404 
H 6.25614674 -1.04028669 4.92758297 
H 6.49035747 -0.36514797 3.30116861 
H 1.83521050 -1.21827039 4.15142692 
H 0.44081342 0.33665844 1.53478748 
H 0.93152194 -1.20659325 6.26292084 
H 2.07708118 -0.76322158 0.25236508 
H 2.93979225 -2.88792142 1.00115889 
H 2.41371756 -2.58367215 2.65697411 
H 5.08905719 -1.84138061 1.45392398 
H 4.71096867 1.39549828 2.86574396 
H 3.27457428 0.68511276 3.61790362 
H 3.09054651 1.86825811 2.33099630 
H 4.39953407 -0.36609773 -0.43507586 
H 5.42129496 0.70691332 0.52752766 
H 3.85952763 1.27518212 -0.07251164 
O 1.04325266 -1.09365313 5.31104183 
O 0.10237948 -0.23411579 4.30426249 
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O 3.87358584 -1.74587416 4.42001301 
Vibrational frequencies (in cm-1) 
-1551.7  40.0  50.7  60.5 106.2 121.3 142.5 161.7 182.2 188.4 204.7 225.8 274.5 309.2 
322.9 333.9 364.1 384.9 408.2 460.9 544.9 572.4 597.1 641.4 690.2 746.6 805.3 826.1 
851.0 881.2 914.3 950.7 997.8 1005.2 1016.7 1031.7 1041.9 1049.9 1088.1 1103.6 1123.3 
1143.9 1164.8 1204.9 1232.3 1243.4 1261.8 1264.4 1272.3 1281.4 1286.4 1294.7 1298.5 
1299.6 1305.4 1314.1 1326.0 1353.0 1369.1 1381.0 1404.1 1405.2 1446.2 1837.9 1904.9 
2054.9 2664.1 2669.3 2674.3 2676.6 2677.7 2678.3 2681.8 2720.5 2731.4 2759.8 2760.4 
2779.9 2780.3 2783.0 2826.8  
 
 
name= TS44 
energy (in kcal/mol)= -29.69545 
ZPE (in kcal/mol)= 143.557 
G (in kcal/mol)= 117.433 
Geometry 
C 3.66167755 0.67512204 4.18790793 
C 3.63354350 1.20956456 2.80060823 
C 3.78549221 0.98279552 -1.45399941 
C 2.27697869 1.03014104 -1.38886123 
C 1.68241784 1.22010025 -0.00900903 
C 2.25598147 2.33989873 0.89947623 
C 2.36341996 1.34827764 2.08959430 
C 1.98720609 0.15636496 1.11070038 
C 3.12422370 -0.80267020 0.82896398 
C 0.74881289 -0.60316777 1.56021417 
H 4.34705545 -0.18234510 4.29220614 
H 2.67098061 0.32078059 4.51390042 
H 3.98440445 1.43744053 4.91569434 
H 4.35949991 1.68928181 -0.84059956 
H 1.86265688 0.10225904 -1.84252087 
H 1.93900465 1.85464950 -2.05536320 
H 0.58318219 1.33955809 -0.12722991 
H 1.57971297 3.17908159 1.07514091 
H 3.21440031 2.75824385 0.56443746 
H 1.54096187 1.52900463 2.81652939 
H 2.91092995 -1.42712030 -0.04963211 
H 3.30727833 -1.47778112 1.67159291 
H 4.07111693 -0.28161130 0.61952492 
H -0.09444566 0.06197738 1.77616072 
H 0.94335588 -1.19036867 2.46489789 
H 0.41787627 -1.30450497 0.78272442 
O 5.02945483 1.93079281 1.22542132 
O 4.33432493 0.20335871 -2.19462575 
O 4.83769427 1.48558365 2.39059710 
Vibrational frequencies (in cm-1) 
-103.1  29.9  51.9  59.9 119.3 151.3 166.8 193.5 219.0 226.0 259.9 291.0 301.2 318.6 
327.4 375.9 430.3 433.4 452.4 577.0 598.2 640.0 693.8 765.0 799.1 861.6 908.1 936.0 
992.9 1000.4 1005.8 1015.3 1017.0 1042.1 1045.1 1066.6 1089.5 1112.9 1130.3 1152.1 
1170.2 1192.6 1203.4 1237.8 1253.5 1259.5 1265.6 1267.9 1281.0 1282.2 1287.1 1290.7 
1296.0 1300.8 1310.1 1317.2 1341.0 1349.6 1372.7 1384.9 1402.3 1404.0 1427.9 1623.5 
1826.5 2639.3 2656.0 2656.6 2659.1 2660.4 2665.0 2674.6 2677.0 2679.8 2706.5 2713.4 
2738.0 2756.5 2772.1 2778.2 2782.4  
 
 
name= TS45 
energy (in kcal/mol)= -24.543818 
ZPE (in kcal/mol)= 143.532 
G (in kcal/mol)= 116.851 
Geometry 
C 3.77424387 2.07439264 3.99536622 
C 3.43158619 1.08809009 2.95223656 
C -0.01448664 0.73434139 4.09484441 
C -0.65059632 1.06898310 2.76881308 
C 0.35573931 1.10458969 1.62852609 
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C 1.50112010 0.06705031 1.72002801 
C 2.56495754 1.21179772 1.77783070 
C 1.41819732 2.27006787 1.58576903 
C 1.23910581 3.39021007 2.58674347 
C 1.50295610 2.87865298 0.18397789 
H 4.69731309 2.62180420 3.73175810 
H 3.94949226 1.60508323 4.97912299 
H 2.99571941 2.83425521 4.14823190 
H 0.67241567 1.47126007 4.52941280 
H -1.18699895 2.03575910 2.83925054 
H -1.43269065 0.30996521 2.53774990 
H -0.19790109 1.03670109 0.67126825 
H 1.60775463 -0.58437429 0.84580362 
H 1.48252287 -0.59744738 2.59055468 
H 3.23115950 1.18260391 0.87699629 
H 1.16476514 3.03818791 3.62063384 
H 0.31853443 3.95358572 2.37710633 
H 2.06772544 4.10872843 2.53229055 
H 2.37085200 3.54116594 0.09017676 
H 0.61032938 3.47022530 -0.04879726 
H 1.59402519 2.11107494 -0.59445691 
O 3.96916122 -0.93709812 2.26541054 
O -0.24807336 -0.29788370 4.67115108 
O 4.10066684 -0.02687306 3.12956621 
Vibrational frequencies (in cm-1) 
-104.2  19.9  34.2  51.7  95.0 171.8 188.7 210.1 223.7 236.8 248.8 256.3 280.0 307.8 
339.1 388.6 436.5 467.8 483.8 531.4 578.3 664.7 685.0 795.2 804.8 879.2 936.2 954.1 
979.2 994.3 1003.4 1009.9 1017.8 1028.7 1052.3 1074.5 1077.7 1099.1 1117.4 1138.7 
1141.2 1184.4 1199.4 1227.0 1235.8 1254.0 1260.3 1285.0 1288.6 1289.8 1297.4 1299.4 
1301.4 1312.6 1315.9 1331.2 1340.4 1350.5 1380.1 1387.4 1403.3 1410.0 1456.9 1548.8 
1842.2 2634.8 2652.1 2655.0 2661.4 2667.6 2669.2 2671.5 2674.0 2678.8 2685.5 2715.7 
2740.6 2761.1 2769.8 2777.6 2781.6  
 
 
name= TS46 
energy (in kcal/mol)= -23.437135 
ZPE (in kcal/mol)= 143.604 
G (in kcal/mol)= 117.598 
Geometry 
C -0.02148340 3.01638754 3.63744623 
C 0.64781334 1.74722663 3.99057474 
C -0.96092130 0.02789424 1.70097463 
C 0.19142095 -0.62107876 0.97402670 
C 1.53643820 -0.35674142 1.63916512 
C 1.50708725 -0.46943937 3.18267814 
C 1.76114668 1.06888294 3.32008666 
C 2.03911608 1.13071718 1.76937227 
C 1.37369934 2.16592791 0.89052097 
C 3.55192805 1.20415006 1.53290952 
H 0.41247599 3.85756068 4.20794292 
H -1.10233190 3.00175642 3.85990862 
H 0.07782583 3.28269186 2.57718289 
H -1.09787687 1.10965005 1.57366712 
H 0.21340581 -0.28780647 -0.08110790 
H 0.02340746 -1.72245642 0.94477862 
H 2.29769027 -1.00434155 1.16598266 
H 2.30570284 -1.08099489 3.61472533 
H 0.56983232 -0.83980210 3.61649444 
H 2.68690588 1.28644028 3.90549066 
H 1.61651384 1.98569386 -0.16701423 
H 1.72936168 3.17769432 1.12696861 
H 0.28211622 2.16592784 0.96310531 
H 3.80027823 1.02670138 0.48049054 
H 4.09830717 0.45872907 2.12367812 
H 3.94895855 2.18898612 1.80329539 
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O 0.72373204 0.26960716 5.63173737 
O -1.72037588 -0.60375281 2.39095218 
O 0.18203507 1.28716457 5.12714545 
Vibrational frequencies (in cm-1) 
-120.8  27.6  48.1  71.6  95.2 184.6 192.1 210.0 211.3 240.3 249.7 253.5 278.0 322.8 
343.4 393.4 436.2 467.8 481.6 522.4 574.2 665.9 694.2 803.3 811.2 888.1 924.6 960.1 
978.3 982.6 1002.6 1010.9 1017.7 1029.8 1048.8 1077.3 1082.9 1092.1 1116.8 1138.1 
1145.4 1185.6 1196.8 1218.6 1229.5 1255.6 1259.9 1284.8 1290.5 1294.5 1295.6 1298.5 
1302.4 1312.7 1316.0 1326.7 1338.3 1346.5 1379.7 1386.8 1403.1 1409.4 1443.2 1555.4 
1843.6 2630.3 2652.4 2657.9 2663.2 2666.1 2669.8 2671.5 2674.3 2678.7 2691.0 2718.9 
2741.0 2758.2 2771.5 2778.6 2781.5  
 
 
name= TS47 
energy (in kcal/mol)= -21.63282 
ZPE (in kcal/mol)= 143.603 
G (in kcal/mol)= 117.355 
Geometry 
C -0.24214419 1.33619639 2.43328963 
C 0.80838229 0.50900951 3.06634160 
C 0.33757769 -1.85435441 1.21498861 
C 1.72292575 -2.20473460 0.73005867 
C 2.80834840 -1.29001624 1.28817561 
C 2.71658438 -1.11605580 2.82419606 
C 2.20377717 0.35176273 2.64226731 
C 2.64542776 0.26732639 1.12574196 
C 1.77326322 0.76422815 -0.00496001 
C 4.02159795 0.93165287 0.98237473 
H -0.03761040 1.56753753 1.38000834 
H -0.33206334 2.30919474 2.94865572 
H -1.23637192 0.85964505 2.47096302 
H -0.14687316 -0.97374706 0.77001523 
H 1.74588421 -2.19970523 -0.37608505 
H 1.95618530 -3.25006156 1.04020281 
H 3.79208541 -1.64459679 0.93322964 
H 3.67691738 -1.17173688 3.34668443 
H 2.03943562 -1.80825242 3.34052888 
H 2.81712469 1.09199022 3.20511284 
H 1.65441960 1.85520842 0.02945936 
H 0.77552506 0.31699385 -0.02658662 
H 2.23833355 0.52856807 -0.97451728 
H 3.94337762 2.02255403 1.05063042 
H 4.48133750 0.69425483 0.01669875 
H 4.72168172 0.60591724 1.76118025 
O 1.14982978 -0.62634517 4.93744812 
O -0.24100679 -2.50943816 2.04401379 
O 0.36059385 -0.00475271 4.18604597 
Vibrational frequencies (in cm-1) 
-104.0  13.9  53.3  83.5 101.6 183.9 201.8 205.4 209.1 243.6 248.7 258.4 277.5 332.7 
344.0 398.1 434.8 459.3 480.1 523.2 571.7 666.3 698.2 806.1 819.7 884.9 912.6 960.8 
977.2 978.3 1001.3 1012.6 1017.8 1032.4 1047.5 1080.2 1085.3 1088.3 1116.7 1138.4 
1151.4 1186.6 1195.1 1213.3 1224.7 1257.4 1262.6 1283.7 1289.0 1295.0 1297.6 1298.3 
1302.9 1311.2 1314.4 1323.2 1335.6 1344.8 1378.9 1384.9 1402.7 1410.1 1430.6 1563.9 
1845.1 2620.7 2653.4 2659.6 2662.8 2664.3 2668.8 2671.4 2674.2 2678.5 2695.7 2721.5 
2740.7 2755.8 2772.2 2778.2 2781.4  
 
 
name= TS48 
energy (in kcal/mol)= -19.166696 
ZPE (in kcal/mol)= 141.516 
G (in kcal/mol)= 116.131 
Geometry 
C 3.17213718 0.57592202 -2.63273307 
C 2.95599213 0.47803758 -1.15136065 
C 1.44030356 -0.83487759 2.00637825 
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C 2.64162763 -1.55875545 2.22059080 
C 3.90136857 -1.15689889 1.54558280 
C 4.02795625 0.34944363 1.17258241 
C 4.11846776 -0.00002752 -0.33307763 
C 4.06051790 -1.53555494 0.02002857 
C 2.91299594 -2.30893136 -0.59773525 
C 5.38241780 -2.23357886 -0.26768935 
H 3.65762504 -0.32158950 -3.03573404 
H 3.80793319 1.43764658 -2.87959552 
H 2.22048830 0.71398888 -3.16856784 
H 1.11045130 -0.26794283 1.14132230 
H 2.54046659 -2.64704184 2.36984197 
H 2.53968396 -1.45142417 3.59803160 
H 4.76775404 -1.51104827 2.13878781 
H 4.92235961 0.83343546 1.57342217 
H 3.16891986 0.97144113 1.44371384 
H 5.07548871 0.29657347 -0.79227494 
H 2.83517726 -3.31195383 -0.15779731 
H 3.04416313 -2.43521785 -1.67838062 
H 1.94470517 -1.81756375 -0.43922456 
H 5.39136050 -3.24748118 0.15199681 
H 6.23519000 -1.69667619 0.16363704 
H 5.56339010 -2.32456124 -1.34457793 
O 1.23594633 -1.35956140 4.12318227 
O 0.66781269 -0.72009546 3.06457772 
O 1.89418512 0.77383252 -0.65608534 
Vibrational frequencies (in cm-1) 
-1568.5  53.5  65.3  87.5 103.1 112.0 155.6 174.2 190.6 219.6 229.2 270.1 280.1 328.9 
371.2 396.5 409.8 455.0 476.6 572.6 599.5 634.2 689.5 765.2 807.9 829.0 867.7 912.0 
937.6 963.5 997.7 1000.9 1006.1 1016.5 1032.7 1039.9 1049.8 1054.1 1092.3 1107.3 1124.0 
1162.7 1166.6 1197.2 1220.7 1229.7 1241.5 1260.8 1264.2 1272.4 1285.0 1287.8 1298.5 
1299.6 1307.1 1311.6 1318.1 1356.1 1367.8 1380.5 1403.8 1405.2 1431.7 1561.6 1844.5 
1963.5 2668.7 2671.1 2673.8 2675.3 2676.1 2677.4 2680.6 2682.6 2711.4 2719.3 2731.6 
2762.6 2780.0 2781.2 2783.2  
 
 
name= TS49 
energy (in kcal/mol)= -21.127951 
ZPE (in kcal/mol)= 143.632 
G (in kcal/mol)= 117.473 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.48143992 0.00000000 0.00000000 
C 1.99497462 2.92678444 0.00000000 
C 2.89009158 3.16748304 1.19083010 
C 3.27630280 1.87628155 1.90367221 
C 3.71151061 0.75653656 0.92454706 
C 2.36545617 -0.00254593 1.16994371 
C 2.11453251 0.94332415 2.41294728 
C 0.76591052 1.57807372 2.66833123 
C 2.54419689 0.20908447 3.68870284 
H -0.42686382 0.48551052 -0.89314905 
H -0.43611174 0.50178878 0.87317032 
H -0.38448890 -1.03623420 0.01836737 
H 0.92898762 2.75312361 0.19761802 
H 2.40410870 3.86444072 1.90045488 
H 3.82166496 3.67533176 0.85174826 
H 4.01499050 2.09784674 2.69198043 
H 4.58399310 0.18270117 1.25283701 
H 3.92164459 1.05835924 -0.10988037 
H 2.51941568 -1.05793311 1.48774510 
H 0.80510187 2.21801840 3.56197747 
H -0.00300692 0.81782954 2.85939875 
H 0.41572424 2.21330295 1.84950465 
H 3.50285989 -0.30885863 3.56572166 
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H 1.80269252 -0.54145003 3.98383477 
H 2.66014095 0.90531758 4.52713255 
O 3.13153323 -0.42973913 -1.41851970 
O 2.40986805 2.95069841 -1.13074690 
O 1.91610899 -0.21205607 -1.21815012 
Vibrational frequencies (in cm-1) 
-103.3  15.6  51.4  88.0 100.9 186.2 202.1 205.8 210.3 241.5 251.5 262.6 276.4 337.6 
344.5 395.9 434.5 455.0 484.8 519.1 567.8 668.6 699.7 810.1 821.3 890.1 912.8 961.2 
975.0 981.8 1002.4 1013.3 1016.5 1033.1 1047.1 1077.6 1085.5 1091.0 1114.7 1136.9 
1156.8 1185.2 1195.4 1215.3 1222.5 1259.3 1262.2 1283.0 1288.7 1293.8 1295.7 1298.4 
1302.5 1309.7 1316.1 1320.4 1334.6 1343.7 1375.8 1384.3 1402.9 1409.9 1423.6 1569.2 
1844.8 2627.4 2652.1 2658.0 2660.9 2663.6 2669.8 2671.6 2674.5 2678.8 2698.0 2724.5 
2741.1 2755.6 2772.2 2778.7 2781.5  
 
 
name= TS50 
energy (in kcal/mol)= -18.897111 
ZPE (in kcal/mol)= 142.452 
G (in kcal/mol)= 117.588 
Geometry 
C 4.40920110 1.83151398 3.10844540 
C 4.25491929 2.33043922 1.70123292 
C 0.53614271 0.38777738 1.49665984 
C 0.72591866 0.33861205 -0.02460567 
C 2.22433125 0.35531201 -0.30566821 
C 3.15794844 0.05217262 0.90901266 
C 3.98131675 1.32635350 0.61777253 
C 2.94583598 1.74180097 -0.49937524 
C 2.11474113 2.96338728 -0.16669562 
C 3.58829049 1.89020493 -1.86851400 
H 3.43396647 1.74312592 3.61129077 
H 4.99573580 2.54550851 3.71149948 
H 4.91751478 0.86213418 3.16588326 
H 0.29003427 1.37154166 1.91787747 
H 0.20328712 1.16526660 -0.53120131 
H 0.26895255 -0.59375822 -0.41410294 
H 2.44471393 -0.32548217 -1.15115590 
H 3.66546855 -0.90687807 0.91922841 
H 2.82383399 0.26411636 2.19294993 
H 4.96639776 1.06543807 0.16645218 
H 1.31755573 3.12133215 -0.90284315 
H 2.73595074 3.87425631 -0.16465642 
H 1.64971237 2.90045687 0.82271581 
H 4.19684868 1.02270267 -2.14513346 
H 4.24250343 2.77230764 -1.90295922 
H 2.82978666 2.01971611 -2.65073810 
O 0.07740202 -0.67245732 2.15124294 
O 1.70166479 -0.24616267 2.03562326 
O 4.40360891 3.49840594 1.44248019 
Vibrational frequencies (in cm-1) 
-1110.8  37.4  57.4  92.2 124.4 163.2 189.7 201.2 231.4 261.4 273.0 274.8 327.2 363.5 
388.7 430.2 469.4 479.0 506.0 536.9 594.2 629.0 676.7 785.9 802.3 859.4 907.0 928.2 
951.2 986.8 998.2 1007.9 1018.1 1036.3 1040.7 1048.8 1087.6 1092.4 1107.0 1122.7 1126.1 
1175.0 1187.5 1193.5 1206.9 1235.6 1255.9 1258.4 1266.5 1268.7 1275.1 1280.5 1286.1 
1293.8 1300.7 1303.9 1309.4 1321.6 1335.2 1365.8 1378.3 1402.7 1405.6 1525.2 1845.0 
2170.5 2656.0 2660.9 2662.4 2671.4 2673.6 2676.2 2679.1 2681.1 2697.9 2713.3 2728.3 
2749.0 2775.5 2779.0 2781.9  
 
 
name= TS51 
energy (in kcal/mol)= -17.281094 
ZPE (in kcal/mol)= 141.343 
G (in kcal/mol)= 115.017 
Geometry 
C -0.53121817 4.84145576 -0.88818970 
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C -0.22643308 3.75837369 0.10794111 
C 2.51016685 -0.69825748 1.52809305 
C 1.85949817 0.28542624 0.74934446 
C 2.33086762 1.69065064 0.79934769 
C 1.47648708 2.64875600 1.68056408 
C 1.21903241 3.57744210 0.46994915 
C 2.01199489 2.58562279 -0.46215886 
C 1.17964360 1.92751663 -1.54574626 
C 3.26037974 3.21687357 -1.06004339 
H 0.21682656 4.89383631 -1.68748772 
H -0.56195513 5.82206974 -0.39336863 
H -1.51632142 4.68759040 -1.35370516 
H 3.04365481 -0.60631048 2.45983661 
H 0.76816813 0.16706801 0.60536105 
H 1.97106075 -0.45342154 -0.41611244 
H 3.40553675 1.74054217 1.05657457 
H 2.01483157 3.11435398 2.50674123 
H 0.56542123 2.18939433 2.08635231 
H 1.71802838 4.55681310 0.56607635 
H 0.91269642 2.63716823 -2.33788304 
H 0.24078743 1.51224834 -1.15284188 
H 1.72597819 1.10307726 -2.02228554 
H 3.87921452 3.70896288 -0.30137858 
H 3.00720158 3.97062270 -1.81446394 
H 3.88681991 2.46073070 -1.55026670 
O 1.99431604 -1.85922847 -0.25401344 
O 2.58948186 -1.88858563 0.96534278 
O -1.10469731 3.09065021 0.59435008 
Vibrational frequencies (in cm-1) 
-1600.1  32.1  36.9  49.4 103.4 111.3 146.2 178.1 185.3 219.5 244.0 276.9 285.0 318.6 
373.2 374.2 410.1 456.1 482.3 563.1 570.4 606.8 676.7 757.7 818.8 824.7 877.7 925.8 
940.1 964.9 992.6 994.0 1005.6 1014.5 1028.2 1035.4 1047.1 1054.5 1094.2 1117.1 1130.3 
1159.0 1172.2 1203.4 1223.6 1236.3 1255.2 1262.6 1271.0 1273.3 1286.1 1288.4 1294.0 
1299.7 1302.8 1308.9 1322.3 1351.7 1357.0 1380.2 1402.0 1403.6 1430.4 1567.5 1853.9 
1949.8 2665.6 2669.3 2672.8 2676.3 2677.0 2679.7 2682.8 2686.0 2721.8 2727.1 2731.6 
2762.6 2777.6 2780.7 2782.6  
 
 
name= TS52 
energy (in kcal/mol)= -16.870117 
ZPE (in kcal/mol)= 141.298 
G (in kcal/mol)= 114.909 
Geometry 
C 3.60274088 2.77996570 2.63128582 
C 3.48486524 1.35027988 3.07904996 
C 1.35574750 -3.18369203 3.40905199 
C 1.07858347 -2.04318180 2.62111911 
C 2.14762705 -1.46853233 1.76651927 
C 3.49297099 -1.15144307 2.48033820 
C 3.43424813 0.31600497 1.99247031 
C 2.00602392 0.05545021 1.38184323 
C 0.88225220 0.80136255 2.07643986 
C 1.95443147 0.28478834 -0.12029947 
H 3.21788446 3.46840406 3.39869294 
H 3.06191042 2.97394386 1.69845065 
H 4.65711289 3.04416601 2.46874026 
H 2.09189613 -3.95785957 3.27115249 
H 0.56231369 -1.33842067 3.69561439 
H 0.06204727 -1.95468222 2.19952135 
H 2.29886428 -2.09327448 0.86389902 
H 4.35117145 -1.71963936 2.12011618 
H 3.45436039 -1.24675218 3.57414569 
H 4.18827600 0.53967320 1.21774212 
H 0.91480647 1.87583604 1.86029021 
H 0.92944335 0.68989155 3.17010862 
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H -0.10034397 0.43647806 1.75321038 
H 1.00686097 -0.07416256 -0.54133885 
H 2.76119715 -0.23785637 -0.64654016 
H 2.03930276 1.34944616 -0.36698105 
O -0.08524256 -2.14348088 4.67995672 
O 0.71377598 -3.23073408 4.56083008 
O 3.45866555 1.06078604 4.24885496 
Vibrational frequencies (in cm-1) 
-1606.4  27.5  37.9  50.6 108.8 119.4 129.7 161.5 184.1 210.0 243.6 270.8 304.9 318.2 
364.7 388.3 417.9 451.0 485.3 567.2 582.8 603.6 667.5 748.9 818.1 826.8 871.9 922.3 
938.2 955.7 993.2 996.9 1005.3 1014.2 1029.7 1039.4 1047.5 1059.3 1094.9 1114.9 1133.3 
1155.6 1170.8 1199.3 1219.9 1237.0 1253.9 1261.6 1269.8 1272.9 1286.8 1288.6 1297.2 
1300.7 1303.2 1307.3 1316.7 1349.4 1358.2 1380.7 1400.8 1403.6 1427.9 1570.2 1854.7 
1948.0 2662.5 2668.6 2674.6 2676.7 2677.5 2680.0 2681.3 2702.1 2716.9 2727.1 2728.9 
2761.2 2777.4 2780.8 2782.9  
 
 
name= TS53 
energy (in kcal/mol)= -16.542703 
ZPE (in kcal/mol)= 141.373 
G (in kcal/mol)= 115.24 
Geometry 
C 4.25430310 -0.58199981 5.04358503 
C 3.94735923 0.85848869 4.75796195 
C 0.84214547 -0.83961434 1.12360597 
C 2.22508244 -0.80988304 1.41754696 
C 2.91968698 0.49514706 1.55559550 
C 4.33351386 0.39385305 2.20030939 
C 3.91384446 1.35108397 3.33798375 
C 2.46434380 1.44940230 2.72821640 
C 1.36316667 0.93376128 3.63304209 
C 2.13469413 2.85305943 2.24233790 
H 5.28342221 -0.83514411 4.75669729 
H 3.57681783 -1.25838429 4.50649405 
H 4.15219102 -0.80069013 6.11854962 
H 0.22859288 -0.12492537 0.59952838 
H 2.84739393 -1.61134525 0.98280032 
H 2.08645532 -1.65989393 2.50280305 
H 2.94067708 1.03153851 0.58738376 
H 5.14013988 0.77832624 1.56957601 
H 4.61599549 -0.61375447 2.51318127 
H 4.44754459 2.32208884 3.29260729 
H 0.38362806 0.97470490 3.14499625 
H 1.29375849 1.54078657 4.54943906 
H 1.52800562 -0.10355319 3.95020434 
H 2.02549222 3.54533974 3.08873414 
H 1.19484862 2.87314224 1.68006311 
H 2.91642277 3.26077076 1.59167444 
O 1.02700137 -2.58723041 2.42849116 
O 0.17563529 -1.82495630 1.69339078 
O 3.73281794 1.63105247 5.66179741 
Vibrational frequencies (in cm-1) 
-1609.9  26.8  44.6  51.7  90.4 141.2 151.8 169.6 193.8 228.3 232.9 288.3 305.9 324.1 
371.5 405.1 441.3 464.8 490.0 506.1 588.1 601.4 678.5 744.0 804.1 818.9 843.0 912.1 
941.1 971.8 989.9 996.3 1005.2 1017.6 1031.2 1034.8 1040.0 1049.1 1080.2 1127.0 1129.3 
1161.5 1168.8 1208.7 1220.2 1249.7 1260.1 1265.1 1273.5 1279.1 1286.6 1291.9 1297.6 
1299.9 1302.4 1311.1 1318.6 1350.5 1358.7 1379.8 1400.8 1403.9 1426.7 1567.1 1835.5 
1959.3 2662.3 2668.6 2671.4 2673.4 2675.2 2680.3 2685.2 2701.3 2715.0 2720.8 2725.3 
2766.1 2777.5 2778.3 2782.0  
 
 
name= TS54 
energy (in kcal/mol)= -15.907193 
ZPE (in kcal/mol)= 141.663 
G (in kcal/mol)= 116.219 
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Geometry 
C -0.45889182 2.94738208 0.47851595 
C 0.23400538 1.75130997 1.05833513 
C 0.60486224 -1.39952561 1.99920867 
C 1.95694478 -1.48675999 1.54456663 
C 2.72698664 -0.23952968 1.25952359 
C 2.38366528 0.98111141 2.16526786 
C 1.72956371 1.71750792 0.96910970 
C 2.27300201 0.60053748 -0.00325211 
C 1.26364703 -0.03626580 -0.93488037 
C 3.47032972 1.10371534 -0.80177088 
H -0.14722536 3.13219577 -0.55766127 
H -0.23521216 3.85348711 1.05918007 
H -1.55245953 2.82118540 0.48198349 
H -0.32893251 -1.45318236 1.45161290 
H 2.18271818 -2.29537324 0.85404352 
H 2.40684184 -1.74522686 2.89448103 
H 3.80924531 -0.46435598 1.23202634 
H 3.26200975 1.48893488 2.57233645 
H 1.71606775 0.76637710 3.00731642 
H 2.15370086 2.71231389 0.76852237 
H 1.69844047 -0.91000064 -1.43851115 
H 0.93405481 0.66251658 -1.71206578 
H 0.36882136 -0.39010332 -0.41017491 
H 4.22258332 1.57754787 -0.16040809 
H 3.17027976 1.83952977 -1.55587978 
H 3.96539404 0.27786556 -1.32745647 
O 1.65444901 -1.44819285 3.94101357 
O 0.44403037 -1.38017313 3.29713664 
O -0.40088721 0.85654190 1.57111273 
Vibrational frequencies (in cm-1) 
-1392.6  37.6  63.1  88.8 100.2 132.1 152.3 173.4 193.1 207.2 220.1 245.0 296.3 328.9 
361.3 396.9 433.1 447.1 571.1 582.8 596.3 652.0 697.3 736.3 826.3 843.9 886.8 902.3 
930.8 950.0 995.7 1001.0 1006.2 1015.4 1034.9 1041.6 1047.0 1088.1 1097.7 1110.2 1118.8 
1141.7 1167.4 1200.0 1221.2 1234.2 1246.4 1254.5 1264.4 1272.4 1285.1 1288.1 1299.2 
1300.4 1308.6 1313.3 1317.9 1346.3 1362.3 1379.3 1401.2 1407.5 1422.4 1533.8 1832.9 
1940.5 2668.5 2672.3 2673.2 2677.1 2677.7 2678.8 2681.5 2693.4 2721.1 2735.1 2758.9 
2762.1 2779.3 2781.6 2783.7  
 
 
name= TS55 
energy (in kcal/mol)= -15.4751 
ZPE (in kcal/mol)= 141.415 
G (in kcal/mol)= 115.279 
Geometry 
C 1.46764145 3.42889753 -0.07311134 
C 0.94414337 2.32313831 -0.94811686 
C 1.64307688 -0.54165310 1.94323530 
C 2.18129307 -1.28192058 0.86429292 
C 2.54811662 -0.63602387 -0.42033589 
C 3.00531419 0.85034338 -0.35641875 
C 1.91008484 1.25780237 -1.37130071 
C 1.38340477 -0.22561339 -1.40599885 
C -0.02239907 -0.43347104 -0.88285784 
C 1.53277863 -0.86059737 -2.78131895 
H 1.40443475 3.15294834 0.98713910 
H 0.86609772 4.34294517 -0.19781987 
H 2.51067994 3.68132532 -0.29552860 
H 1.05776359 0.36374099 1.94491645 
H 1.80791852 -2.31720498 0.74740924 
H 3.17004566 -1.84768185 1.65041737 
H 3.29861051 -1.26619929 -0.94146562 
H 4.02767401 1.01663193 -0.70773622 
H 2.92173158 1.31181848 0.62873821 
H 2.33059040 1.56072555 -2.35288472 
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H -0.25166745 -1.49896050 -0.76747183 
H -0.76554271 -0.00350180 -1.57346595 
H -0.18969402 0.05105498 0.08329921 
H 0.83057455 -0.41565119 -3.49841493 
H 1.32320028 -1.93652365 -2.74503417 
H 2.54091421 -0.73618879 -3.19058870 
O 2.84620694 -2.02071601 3.01745058 
O 2.02088968 -0.95066350 3.13855841 
O -0.20155508 2.33394642 -1.32558655 
Vibrational frequencies (in cm-1) 
-1602.6  29.2  34.5  63.3 102.3 120.6 161.8 194.7 199.4 220.5 241.6 272.5 283.7 330.1 
359.2 390.6 413.3 470.5 496.5 509.1 607.0 636.5 673.6 762.2 807.9 811.7 860.9 929.1 
931.4 956.9 993.7 996.4 1008.7 1015.0 1019.0 1037.2 1044.1 1052.7 1084.7 1104.5 1129.2 
1165.2 1166.0 1199.0 1224.4 1230.2 1256.0 1261.9 1263.7 1274.9 1287.2 1289.3 1293.9 
1300.5 1301.9 1307.8 1321.3 1354.2 1369.7 1382.3 1403.8 1405.7 1431.7 1571.8 1845.8 
1959.9 2666.5 2668.9 2676.0 2677.4 2678.2 2684.0 2685.2 2696.6 2711.3 2719.3 2721.2 
2766.5 2781.0 2781.3 2783.2  
 
 
name= TS56 
energy (in kcal/mol)= -12.923885 
ZPE (in kcal/mol)= 138.946 
G (in kcal/mol)= 112.558 
Geometry 
C 0.11502217 2.65885261 4.24889783 
C 0.52677421 1.53374944 3.34895160 
C 0.29746658 -0.78909506 0.64649847 
C 1.21940171 -0.09089240 0.02817989 
C 2.26294137 0.66897339 0.75285334 
C 2.45783577 0.27605579 2.24848336 
C 1.88015895 1.63604638 2.71088622 
C 1.83025214 2.12075792 1.20962421 
C 0.48261159 2.60136335 0.71382559 
C 2.90562560 3.15681043 0.91749844 
H 0.67340517 2.63094723 5.19525409 
H -0.95457999 2.59978992 4.50514554 
H 0.29474421 3.63878060 3.78808922 
H -0.77394652 -0.76773894 1.70604923 
H 1.23219441 -0.01936719 -1.06053069 
H -1.52996376 -3.15318395 -0.03373425 
H 3.20980176 0.67105127 0.18293615 
H 3.50266525 0.11904210 2.52997321 
H 1.89333047 -0.60098184 2.58017550 
H 2.57408120 2.22421938 3.33120220 
H 0.49750677 2.75060818 -0.37501415 
H 0.19505983 3.55393491 1.17156752 
H -0.32043637 1.87896945 0.91343015 
H 2.98879863 3.34379400 -0.16108761 
H 3.89397811 2.83771160 1.26782650 
H 2.68148211 4.11626720 1.39738329 
O -1.44822939 -2.26122168 -0.36574874 
O -0.69656740 -1.57146491 0.77094451 
O -0.20928059 0.59239789 3.15812613 
Vibrational frequencies (in cm-1) 
-1564.0  53.5  66.5  76.6  99.2 103.0 113.9 159.8 164.6 175.5 188.9 210.2 215.9 265.4 
306.2 330.4 368.7 399.2 444.2 466.5 490.0 570.1 593.1 598.2 659.6 698.2 733.7 807.3 
834.4 883.4 907.2 937.6 998.4 1005.1 1016.2 1033.4 1041.4 1048.7 1079.2 1104.3 1112.2 
1118.0 1147.6 1162.2 1202.4 1225.2 1239.4 1257.8 1264.1 1269.8 1280.5 1285.1 1295.7 
1297.8 1302.9 1307.7 1315.6 1350.3 1362.8 1377.2 1388.5 1402.3 1404.7 1714.6 1836.9 
2136.2 2666.6 2667.1 2671.6 2675.2 2677.3 2680.6 2683.0 2723.5 2733.2 2746.1 2762.4 
2779.1 2780.6 2783.0 2859.3  
 
 
name= TS57 
energy (in kcal/mol)= -14.915269 
982 
 
ZPE (in kcal/mol)= 141.35 
G (in kcal/mol)= 115.266 
Geometry 
C 0.60848392 -0.48538701 3.53015348 
C 1.93289306 -0.22037219 3.11468788 
C 6.61441088 -0.75181731 0.85124624 
C 5.22796164 -1.34034166 0.92457112 
C 4.17424259 -0.29163774 0.63426240 
C 3.91624160 0.72693044 1.77855960 
C 2.42006727 0.32378480 1.83916795 
C 2.67287015 -0.75835360 0.70791185 
C 2.43904386 -2.19126480 1.13860749 
C 1.89888130 -0.44852953 -0.56218040 
H 1.02131390 -1.37525104 4.51625551 
H -0.13468784 -0.78851617 2.81536904 
H 0.16472034 0.12123159 4.31786615 
H 6.74458579 0.28267552 1.19107578 
H 5.08733324 -1.79923740 1.92751983 
H 5.13642785 -2.19019269 0.21334347 
H 4.39167266 0.20531484 -0.33065557 
H 4.08115665 1.77239193 1.49921263 
H 4.48846003 0.54116180 2.69245555 
H 1.74488625 1.13303035 1.49156749 
H 1.37153541 -2.38991454 1.30784361 
H 2.95976659 -2.44728117 2.07087245 
H 2.77963724 -2.89991746 0.37249405 
H 2.21427913 -1.10070302 -1.38734166 
H 2.03890753 0.58603024 -0.89646138 
H 0.82108923 -0.60170293 -0.42326790 
O 2.29056558 -1.21731983 5.04251332 
O 7.54865514 -1.39432773 0.44361790 
O 2.87188759 -0.61939432 3.96035517 
Vibrational frequencies (in cm-1) 
-1539.8  32.9  45.5  62.0  86.1 116.9 168.3 178.7 189.8 225.8 241.4 278.5 285.1 328.4 
370.0 399.5 404.1 436.0 475.6 536.7 572.8 632.9 665.8 707.6 810.9 841.5 885.6 918.5 
937.3 969.8 986.8 995.7 1007.5 1017.8 1022.5 1050.0 1072.1 1078.6 1095.3 1117.2 1125.3 
1134.6 1169.0 1179.0 1204.0 1224.6 1258.1 1268.8 1281.3 1285.6 1286.6 1291.6 1296.5 
1300.9 1303.7 1304.5 1319.5 1340.1 1350.9 1361.0 1401.7 1404.5 1485.2 1593.0 1839.9 
1969.9 2647.3 2656.4 2665.3 2670.7 2675.3 2675.6 2679.4 2698.7 2712.9 2719.7 2740.3 
2761.1 2778.7 2781.7 2785.1  
 
 
name= TS58 
energy (in kcal/mol)= -14.902863 
ZPE (in kcal/mol)= 141.373 
G (in kcal/mol)= 115.157 
Geometry 
C 0.00520398 1.45523161 4.72605564 
C 0.89074239 0.65018257 3.97327165 
C 3.91890371 -1.52920683 0.26604389 
C 3.00042083 -0.40648233 0.68249350 
C 3.49449210 0.26415916 1.95089272 
C 3.10224815 -0.45996047 3.26801473 
C 2.33782220 0.79414344 3.76417966 
C 2.72116575 1.54872227 2.42300890 
C 1.53812962 1.97327983 1.57638909 
C 3.64554449 2.72738916 2.67758496 
H 0.34153785 1.93595736 5.62676469 
H -0.95403011 0.45107539 4.80152249 
H -0.73113505 2.06809725 4.21073363 
H 3.46897795 -2.35698862 -0.29674699 
H 1.96166791 -0.77377514 0.80165836 
H 2.95848644 0.33608088 -0.14560402 
H 4.58708610 0.44398843 1.87708592 
H 3.95670769 -0.73714030 3.89519621 
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H 2.49726751 -1.36097174 3.13675914 
H 2.80760526 1.26154011 4.65394090 
H 0.84190546 1.15015031 1.37285721 
H 1.86371160 2.37106400 0.60674812 
H 0.96019392 2.76724259 2.06979915 
H 3.12310754 3.54537145 3.18925892 
H 4.04108748 3.13101877 1.73646486 
H 4.50854815 2.45297233 3.29655508 
O -0.97657182 -0.49833734 3.79427771 
O 5.09750042 -1.52455108 0.51630039 
O 0.34591064 -0.44139953 3.45523011 
Vibrational frequencies (in cm-1) 
-1529.2  29.0  39.0  51.8 109.2 117.7 158.4 179.3 191.5 221.3 243.8 255.9 276.4 328.5 
375.2 398.8 416.9 450.5 467.4 543.0 607.9 657.8 667.3 727.1 802.8 826.0 880.8 933.1 
938.3 970.1 986.1 996.2 1005.3 1016.8 1023.7 1054.6 1068.9 1074.2 1081.3 1106.9 1119.4 
1133.2 1159.5 1185.1 1198.4 1218.0 1256.0 1272.4 1281.1 1284.5 1288.5 1291.5 1294.7 
1300.2 1304.1 1307.5 1322.7 1341.1 1351.3 1362.3 1401.9 1404.6 1483.2 1592.1 1843.1 
1970.3 2648.9 2657.7 2667.8 2671.6 2674.6 2676.5 2678.8 2700.7 2706.5 2716.5 2738.7 
2762.4 2779.0 2781.5 2785.4  
 
 
name= TS59 
energy (in kcal/mol)= -17.085008 
ZPE (in kcal/mol)= 143.679 
G (in kcal/mol)= 120.245 
Geometry 
C 0.97411649 1.90545654 4.76303916 
C 2.41740936 1.90435592 4.41042482 
C 0.32095267 -0.76346214 3.24284608 
C 0.90375321 -0.66911772 1.84443512 
C 2.17452895 0.13869700 1.63053096 
C 3.20309113 0.15680464 2.78877605 
C 2.93931840 1.67494861 3.01891843 
C 2.06391349 1.70819643 1.71692390 
C 0.67306936 2.30478756 1.72991732 
C 2.85862602 2.37067111 0.58545865 
H 0.21843734 0.78479047 5.07441588 
H 0.32830180 2.46847554 4.09984994 
H 0.81529726 2.20469801 5.81009564 
H -0.77821448 -0.82891461 3.26995504 
H 0.12783074 -0.29672806 1.14306189 
H 1.10817464 -1.72039824 1.52593928 
H 2.63033165 -0.17978098 0.67252550 
H 4.22819928 -0.06791329 2.47945694 
H 2.97749620 -0.49782073 3.63844064 
H 3.85418232 2.29450947 2.90173944 
H 0.23866926 2.30712355 0.72058940 
H 0.69294795 3.34816076 2.07040451 
H -0.02420833 1.74669223 2.36259621 
H 2.93444163 3.45337819 0.73896687 
H 2.38017821 2.20728396 -0.38615766 
H 3.87967272 1.97828800 0.51406605 
O 0.83588915 0.09043904 4.31504520 
O 0.98176766 -1.49617742 4.14513577 
O 3.22967042 2.07832837 5.29385783 
Vibrational frequencies (in cm-1) 
-1199.8  64.3  86.2 155.6 190.7 207.9 219.7 256.8 275.0 290.5 302.7 335.8 365.5 394.2 
409.4 415.0 450.9 503.5 526.2 569.3 618.5 680.3 720.9 798.1 807.5 822.6 904.3 927.5 
949.4 954.9 982.2 996.6 1009.9 1019.0 1033.7 1042.9 1054.2 1080.3 1087.9 1099.2 1119.2 
1158.3 1194.9 1207.5 1215.6 1228.3 1239.4 1284.2 1288.2 1291.6 1299.2 1302.7 1304.4 
1308.4 1323.1 1335.7 1339.6 1357.3 1370.8 1372.9 1390.9 1408.2 1413.3 1549.4 1809.3 
2199.5 2650.8 2666.7 2670.7 2672.2 2674.0 2674.8 2677.3 2679.5 2708.3 2716.0 2731.8 
2741.2 2759.6 2779.6 2781.8  
 
 
984 
 
name= TS60 
energy (in kcal/mol)= -14.552019 
ZPE (in kcal/mol)= 141.295 
G (in kcal/mol)= 114.992 
Geometry 
C -0.34492575 1.51425626 3.59823289 
C 0.75194986 1.73996540 2.73532254 
C 1.09073566 -3.21471503 1.08058340 
C 1.10189022 -1.78544230 0.60395355 
C 2.14869019 -0.96018564 1.32199818 
C 1.80359306 -0.58895624 2.78982619 
C 1.94574016 0.92109893 2.46963779 
C 2.22424688 0.56899101 0.95259034 
C 1.17204044 1.06813816 -0.01589515 
C 3.61098164 0.99737698 0.50374612 
H -0.20956543 0.97161712 4.51649251 
H -1.32959904 1.32675055 3.17501553 
H -0.67419076 2.86342136 3.65049937 
H 1.62622460 -3.44968587 2.00815017 
H 0.08328942 -1.35834575 0.73445932 
H 1.26956981 -1.75937691 -0.49533708 
H 3.14048613 -1.44219365 1.23096828 
H 2.51199394 -0.95948374 3.53514596 
H 0.79812379 -0.88630853 3.10936534 
H 2.83448722 1.37585875 2.95762684 
H 1.22070947 2.15959769 -0.14175298 
H 0.15071558 0.83006350 0.30635121 
H 1.30849415 0.63060424 -1.01391844 
H 3.84869379 0.59199649 -0.48868033 
H 4.39659138 0.65674338 1.18802062 
H 3.69234860 2.08978584 0.43277994 
O -0.30956931 3.66031871 2.57893556 
O 0.50567537 -4.07281190 0.46855358 
O 0.77256415 2.93802724 2.16704298 
Vibrational frequencies (in cm-1) 
-1535.5  27.9  34.2  60.9  94.4 119.2 153.9 176.1 194.3 243.6 255.4 282.8 290.5 325.3 
370.0 392.8 398.3 425.0 472.3 532.6 552.8 651.2 672.1 732.1 783.4 826.0 877.7 938.3 
940.9 974.3 981.6 994.2 1005.6 1016.2 1020.9 1050.7 1075.5 1080.6 1098.9 1115.0 1122.1 
1140.7 1169.3 1185.5 1203.7 1226.7 1258.9 1259.8 1282.5 1284.6 1286.3 1293.0 1297.8 
1302.2 1303.0 1306.2 1320.3 1341.0 1347.7 1358.0 1400.7 1404.4 1466.9 1590.1 1837.9 
1970.8 2648.7 2654.1 2664.2 2670.8 2674.1 2675.8 2680.3 2699.8 2706.5 2719.3 2740.9 
2761.4 2778.0 2781.8 2784.1  
 
 
name= TS61 
energy (in kcal/mol)= -13.547019 
ZPE (in kcal/mol)= 141.495 
G (in kcal/mol)= 115.729 
Geometry 
C 1.94873770 1.35029947 3.77284120 
C 1.33002418 0.42401491 2.90254400 
C -1.76996180 -1.93775128 2.75304548 
C -2.22404360 -1.26502542 1.48213010 
C -1.28653310 -0.21675264 0.91964110 
C 0.21710310 -0.58706057 0.80752096 
C 0.61324544 0.65821959 1.64242711 
C -0.91842976 1.02758156 1.81204728 
C -1.42443671 1.01910337 3.23850716 
C -1.26506781 2.34668860 1.13949070 
H 2.40282195 2.24311388 3.38334998 
H 2.74606400 0.37728764 4.35938266 
H 1.51419260 1.53340974 4.75443939 
H -0.69515506 -2.09649914 2.90289055 
H -3.22938659 -0.81397168 1.64595829 
H -2.39621407 -2.06036792 0.72123040 
985 
 
H -1.69037470 0.11702305 -0.05991242 
H 0.60461532 -0.57481430 -0.21691470 
H 0.49286110 -1.55445579 1.23485861 
H 1.15561368 1.41940555 1.04191656 
H -1.09156692 0.14743137 3.81557882 
H -1.08186311 1.90592096 3.79015945 
H -2.52281161 1.02281992 3.27217745 
H -2.35060224 2.50991542 1.12533819 
H -0.91655381 2.39311017 0.10162753 
H -0.81764480 3.19683694 1.67046004 
O 2.28276392 -0.93113572 4.34962277 
O -2.57198818 -2.31293207 3.57145419 
O 1.51887562 -0.84859994 3.22156668 
Vibrational frequencies (in cm-1) 
-1534.5  36.0  40.5  55.5 111.9 129.7 166.0 200.6 211.8 231.3 263.6 274.5 289.1 335.1 
376.7 396.0 414.8 445.5 454.1 533.9 598.9 656.5 671.7 728.4 763.7 828.3 856.0 924.0 
932.0 980.1 991.7 997.0 1007.2 1018.7 1036.0 1051.9 1055.6 1071.7 1081.0 1109.5 1124.0 
1137.0 1164.8 1193.7 1207.9 1236.7 1255.5 1265.0 1279.6 1284.5 1287.5 1290.6 1296.8 
1297.5 1301.5 1308.8 1327.5 1337.6 1354.4 1384.6 1404.4 1408.1 1481.3 1591.3 1834.1 
1971.8 2644.3 2654.2 2664.3 2669.7 2675.2 2675.8 2676.4 2698.0 2707.7 2714.4 2736.6 
2761.6 2778.6 2781.8 2785.1  
 
 
name= TS62 
energy (in kcal/mol)= -13.204258 
ZPE (in kcal/mol)= 141.43 
G (in kcal/mol)= 115.654 
Geometry 
C 1.40684722 2.66352620 4.66207730 
C 1.98510699 1.37297102 4.68151161 
C 3.56735660 2.66597044 1.33949641 
C 3.48801764 1.27728759 0.76190001 
C 2.79836654 0.24173127 1.62578459 
C 1.44750247 0.64127725 2.27823223 
C 1.99307637 0.28985985 3.68564437 
C 3.39561802 -0.07509422 3.04855259 
C 4.55211267 0.78451026 3.50981742 
C 3.73599984 -1.54798294 3.21694960 
H 2.21311105 3.12325726 5.69544859 
H 0.54331421 2.86234759 5.29636879 
H 1.34817334 3.23358878 3.75441454 
H 2.83350091 2.95639522 2.10151977 
H 4.51509866 0.92823286 0.50802724 
H 2.97124106 1.34844721 -0.22282490 
H 2.69680644 -0.69151040 1.03247333 
H 0.59759012 0.02761682 1.96328100 
H 1.15190161 1.68572702 2.14506241 
H 1.49411285 -0.60699790 4.11511777 
H 4.31428293 1.85475059 3.54167405 
H 5.42399252 0.66750235 2.85186420 
H 4.87979400 0.51278086 4.52431979 
H 4.62188529 -1.81786629 2.62711166 
H 2.92107715 -2.20660132 2.89617302 
H 3.96001249 -1.79294065 4.26323784 
O 2.70594329 2.19254324 6.59329421 
O 4.40403460 3.44718217 0.95957856 
O 2.70678354 1.11088110 5.76358565 
Vibrational frequencies (in cm-1) 
-1530.6  28.3  49.4  55.7 110.7 135.1 167.3 200.4 217.1 238.0 267.0 283.4 293.5 324.7 
374.7 389.1 410.9 434.8 467.4 555.5 603.5 629.1 670.7 706.4 755.2 836.1 854.7 930.3 
937.5 982.1 995.2 1002.1 1007.1 1019.6 1028.3 1050.0 1057.2 1066.3 1085.9 1109.9 1117.9 
1138.4 1165.1 1195.7 1205.8 1237.4 1255.4 1260.3 1280.9 1284.1 1287.6 1291.6 1297.1 
1298.9 1303.5 1305.9 1326.4 1337.3 1353.9 1384.0 1403.8 1407.7 1463.2 1591.7 1833.8 
1967.3 2641.7 2651.1 2662.5 2669.6 2674.1 2675.7 2677.0 2696.5 2703.3 2713.1 2736.5 
2762.1 2778.3 2781.8 2783.6  
986 
 
 
 
name= TS63 
energy (in kcal/mol)= -12.577989 
ZPE (in kcal/mol)= 140.942 
G (in kcal/mol)= 114.344 
Geometry 
C 1.75101584 1.56592572 4.51119958 
C 2.47815288 1.04507942 3.34331994 
C -0.38607457 -3.15928214 1.29709417 
C -0.51584226 -1.68283418 1.56319756 
C 0.69230939 -0.91212778 1.07752063 
C 1.98043954 -1.08943143 1.93717741 
C 2.03971373 0.42747210 2.14919026 
C 0.73186975 0.64087552 1.38991112 
C -0.44162399 1.17180092 2.19704486 
C 0.92583234 1.47955784 0.13181328 
H 1.11837091 0.78314903 4.96715817 
H 1.07081704 2.38858073 4.22157119 
H 2.41072181 1.95873304 5.30262994 
H 0.51500424 -3.51259429 0.78104879 
H -0.69066807 -1.52335325 2.64867762 
H -1.44181014 -1.30217362 1.07939738 
H 0.87149668 -1.10707860 0.00540177 
H 2.83358120 -1.52071528 1.40421948 
H 1.83487671 -1.66081115 2.85883132 
H 3.24833324 0.73826712 1.48736178 
H -0.56023622 0.64155894 3.14742827 
H -1.38199477 1.06759174 1.64120199 
H -0.32015217 2.23793902 2.41981683 
H 0.03075836 1.46607096 -0.49979266 
H 1.76430149 1.11633013 -0.47470344 
H 1.14224676 2.52453262 0.38154822 
O 4.37544445 0.88893515 2.22785781 
O -1.24484871 -3.93299422 1.64166777 
O 3.77873899 1.29482938 3.38517484 
Vibrational frequencies (in cm-1) 
-1484.6  27.3  46.1  67.9  85.0 116.9 131.4 157.0 181.6 195.8 238.8 242.6 271.1 292.7 
305.5 323.2 353.6 416.4 469.3 548.0 565.0 610.3 670.5 694.8 764.2 807.9 866.3 925.8 
956.3 986.7 997.6 1004.2 1012.0 1019.6 1034.7 1044.2 1070.9 1095.4 1111.3 1120.1 1143.8 
1167.6 1192.3 1213.0 1232.0 1241.9 1253.4 1257.4 1262.0 1272.0 1291.6 1299.2 1304.1 
1305.1 1316.1 1333.0 1343.9 1345.5 1356.8 1376.5 1396.9 1404.9 1472.6 1621.7 1835.1 
1958.2 2646.5 2652.8 2653.5 2658.2 2675.2 2675.8 2680.9 2681.4 2684.8 2722.0 2744.2 
2760.6 2767.0 2780.9 2782.7  
 
 
name= TS64 
energy (in kcal/mol)= -12.485663 
ZPE (in kcal/mol)= 141.253 
G (in kcal/mol)= 115.421 
Geometry 
C 2.63224444 -1.23180147 3.60633170 
C 2.56657786 0.06768928 4.29406951 
C 0.61631934 0.82617142 0.73889517 
C 0.82363435 2.29664522 0.97215332 
C 1.66131165 2.64085938 2.18720573 
C 2.96463819 1.81503226 2.41734080 
C 2.46416513 1.37995401 3.77925142 
C 1.14753434 2.18107986 3.61195165 
C -0.10853879 1.32736052 3.64100261 
C 1.00098086 3.35319615 4.57264272 
H 1.68914734 -1.44565583 3.07053930 
H 2.82008915 -2.08152377 4.28341446 
H 3.43526993 -1.24036668 2.84708813 
H 1.39469398 0.13359464 1.08277016 
987 
 
H -0.16499753 2.80450196 1.04413796 
H 1.29263327 2.72667982 0.05806417 
H 1.86762761 3.72907714 2.17957907 
H 3.87189978 2.42991793 2.45757837 
H 3.14653424 1.01518561 1.69689704 
H 2.98593294 1.93437507 4.97053147 
H -0.00598163 0.39767960 3.07430017 
H -0.96800561 1.87088917 3.22777608 
H -0.36834928 1.04821491 4.67138252 
H 0.90402578 2.99880576 5.61012423 
H 0.11439218 3.95336410 4.34161903 
H 1.87039700 4.01983499 4.54767757 
O 2.82005808 1.25243581 6.13299379 
O -0.36389105 0.40835580 0.17227864 
O 2.76564511 -0.00487444 5.60120205 
Vibrational frequencies (in cm-1) 
-1510.5  37.3  53.0  76.0 110.2 119.6 147.4 167.2 206.2 214.9 238.1 262.3 265.7 279.0 
335.4 341.2 394.6 436.8 452.7 514.4 596.0 607.9 690.7 701.1 754.7 802.1 843.0 920.1 
966.3 989.1 992.7 1007.0 1017.0 1022.8 1030.4 1042.2 1055.1 1082.0 1106.4 1124.0 1147.3 
1183.8 1193.9 1236.1 1242.9 1245.4 1254.1 1258.0 1267.3 1277.5 1284.8 1297.6 1298.1 
1308.4 1312.1 1321.3 1332.5 1359.8 1376.6 1381.0 1401.0 1405.9 1477.4 1619.9 1834.6 
1955.7 2644.5 2648.3 2654.2 2657.5 2666.2 2673.3 2676.7 2681.0 2685.1 2716.7 2737.3 
2763.4 2767.6 2779.2 2781.6  
 
 
name= TS65 
energy (in kcal/mol)= -10.409621 
ZPE (in kcal/mol)= 139.603 
G (in kcal/mol)= 112.805 
Geometry 
C 2.08588457 2.90461838 2.53006778 
C 2.40562651 1.42316036 2.46844547 
C 1.96315007 -2.35989599 2.85905080 
C 2.81880663 -2.56486702 1.85014066 
C 3.48802095 -1.45127988 1.12399513 
C 4.10860428 -0.36050018 2.18249175 
C 3.65782777 1.02060804 2.02129575 
C 2.61242195 -0.70334950 0.22578524 
C 1.17237004 -0.76977271 0.31289588 
C 3.21413613 0.18088567 -0.77312516 
H 2.71600904 3.39560291 3.27971297 
H 1.03902017 3.06189914 2.81699181 
H 2.25909377 3.39046157 1.56826287 
H 1.64598092 -1.37816746 3.27092230 
H 3.07405389 -3.56658576 1.51773375 
H 2.05461847 -4.98030627 3.88378436 
H 4.38798218 -1.84123992 0.58509836 
H 5.20464707 -0.44741086 2.08050041 
H 3.84248676 -0.74782193 3.18700522 
H 4.38448149 1.74983778 1.72557911 
H 0.86681592 -0.20103617 1.27976854 
H 0.76071581 -1.77492673 0.51765385 
H 0.60326402 -0.30243445 -0.49660040 
H 3.50813872 1.13228844 -0.22173516 
H 2.55066494 0.49505086 -1.58830611 
H 4.15746655 -0.18000097 -1.20587913 
O 1.61098278 -4.60932675 3.08262127 
O 1.30639364 -3.29796514 3.57471729 
O 1.48509705 0.63854546 2.77527155 
Vibrational frequencies (in cm-1) 
-338.5  50.7  57.9  69.5  83.4  96.8 123.4 146.6 163.7 169.4 200.7 240.9 254.4 270.1 
282.3 297.8 328.2 373.9 412.9 433.0 496.9 517.8 590.2 602.1 627.0 710.2 780.2 839.1 
887.6 906.8 943.1 947.9 976.7 984.7 1018.5 1024.5 1049.4 1058.0 1068.3 1121.3 1130.1 
1165.7 1175.2 1197.0 1197.9 1213.4 1233.6 1265.8 1278.4 1283.5 1291.4 1294.2 1305.7 
1320.9 1333.8 1346.2 1356.9 1363.1 1375.7 1389.8 1426.4 1463.2 1548.3 1722.6 1843.6 
988 
 
2310.8 2518.5 2593.8 2653.0 2657.1 2670.1 2684.3 2691.3 2692.0 2728.8 2744.1 2759.4 
2763.2 2786.5 2805.5 2866.7  
 
 
name= TS66 
energy (in kcal/mol)= -11.650714 
ZPE (in kcal/mol)= 141.19 
G (in kcal/mol)= 115.133 
Geometry 
C 1.10593898 0.67288709 4.39728174 
C 2.19535588 -0.22119922 3.97619447 
C -0.33455702 -0.95537230 0.70138267 
C 0.89031650 -1.23948191 -0.12362406 
C 2.19664944 -1.19990215 0.64409168 
C 2.23884916 -1.93776452 2.01578057 
C 2.65046760 -0.62942432 2.70079121 
C 2.60249542 0.14263935 1.38327251 
C 1.61058525 1.28723838 1.28393071 
C 3.98788871 0.62499972 0.96100726 
H 1.26488769 1.69932186 4.01489779 
H 0.99887394 0.75295482 5.49177339 
H 0.13293555 0.33827267 3.99528247 
H -0.34797407 -1.30359639 1.74183947 
H 0.93805439 -0.52742150 -0.97813626 
H 0.76306200 -2.23964073 -0.59669337 
H 3.01193782 -1.53894407 -0.02449234 
H 2.98071272 -2.74260702 2.07005126 
H 1.28779540 -2.35057499 2.35939987 
H 3.91490086 -0.98908779 3.21391129 
H 0.63163958 1.03824807 1.70452205 
H 1.44655394 1.57588492 0.23678501 
H 1.97636502 2.17874882 1.80689216 
H 4.73133325 -0.17965624 1.00426169 
H 4.34542663 1.42538484 1.61904979 
H 3.97975238 1.01382150 -0.06318038 
O 4.00419774 -1.36118024 4.51886884 
O -1.28898939 -0.38012240 0.23812396 
O 2.94910130 -0.63445665 4.98467675 
Vibrational frequencies (in cm-1) 
-1484.8  30.3  51.3  65.3 103.3 127.2 155.0 179.3 185.9 217.3 239.5 247.1 274.8 298.6 
326.1 330.3 372.5 430.4 465.0 538.9 596.2 603.5 678.5 695.3 758.0 809.4 846.8 916.7 
982.1 985.8 1001.0 1005.9 1015.8 1018.4 1036.0 1040.8 1060.4 1068.5 1105.4 1123.2 
1139.8 1174.6 1185.2 1211.9 1240.3 1247.5 1251.4 1256.7 1269.2 1275.9 1289.4 1300.3 
1300.8 1305.8 1318.0 1321.8 1343.1 1359.5 1376.3 1381.1 1400.7 1407.8 1472.1 1621.3 
1834.1 1957.8 2644.2 2644.7 2655.4 2657.8 2673.2 2675.2 2678.8 2680.3 2681.2 2716.7 
2737.5 2760.0 2766.7 2781.1 2782.7  
 
 
name= TS67 
energy (in kcal/mol)= -11.985172 
ZPE (in kcal/mol)= 141.572 
G (in kcal/mol)= 114.967 
Geometry 
C 0.70083963 1.86263306 2.99288357 
C 0.78855573 0.64445725 2.27937807 
C 2.97098601 -2.50770465 1.33321035 
C 2.53679508 -2.34546562 -0.10093802 
C 1.72412960 -1.11002841 -0.42705917 
C 2.17176727 0.23126482 0.21206449 
C 0.75570231 0.43750161 0.82487732 
C 0.29538223 -0.94470814 0.21784368 
C -0.14880064 -2.01041161 1.19444961 
C -0.78539629 -0.74394877 -0.83893522 
H 1.58259870 2.25206392 3.49874143 
H 0.36539401 1.22616422 4.18230624 
989 
 
H 0.08322251 2.66311775 2.62924642 
H 2.89365687 -1.64656425 2.00758977 
H 1.97139246 -3.25477854 -0.41014919 
H 3.45357342 -2.36782803 -0.73500844 
H 1.65857564 -1.02351837 -1.53280509 
H 2.45810944 1.00183350 -0.51072798 
H 2.98430110 0.15838330 0.93979313 
H 0.21130372 1.28340792 0.34971256 
H -0.45164174 -2.92813147 0.66958358 
H -1.01672480 -1.68016883 1.78308377 
H 0.62447708 -2.31667944 1.90858749 
H -0.52346207 0.03369343 -1.56492746 
H -1.74062073 -0.45528608 -0.38246173 
H -0.96301910 -1.66697305 -1.40524418 
O 0.79597018 -0.07818569 4.35498875 
O 3.40694320 -3.56181395 1.72454822 
O 0.83533926 -0.43765042 3.03976079 
Vibrational frequencies (in cm-1) 
-1542.6   9.0  36.9  44.7 117.8 158.5 165.9 194.7 212.3 230.1 252.8 300.0 312.1 325.1 
380.4 388.7 399.4 421.3 486.4 551.8 614.4 653.4 672.7 720.7 746.8 835.5 847.7 930.8 
938.0 986.5 988.9 995.1 1009.2 1019.9 1034.9 1046.6 1055.8 1060.6 1080.8 1113.9 1128.3 
1135.0 1166.4 1200.7 1207.9 1241.3 1242.6 1255.2 1281.7 1282.0 1292.1 1293.0 1299.3 
1300.5 1307.9 1318.5 1330.6 1343.3 1353.4 1385.6 1407.3 1410.5 1499.7 1587.0 1832.9 
1971.7 2644.8 2649.1 2663.3 2668.2 2675.3 2675.6 2677.6 2698.6 2706.8 2713.7 2735.6 
2761.6 2778.9 2782.0 2785.5  
 
 
name= TS68 
energy (in kcal/mol)= -11.630989 
ZPE (in kcal/mol)= 141.565 
G (in kcal/mol)= 116.417 
Geometry 
C 0.57706484 1.65042490 3.22960766 
C 1.40709135 0.57403724 2.67303303 
C -1.47253271 0.61759704 -0.04778560 
C -0.44498232 0.63552033 -1.14927205 
C 0.91249716 0.12618804 -0.68405779 
C 0.92431529 -0.82731080 0.55097175 
C 1.72465126 0.21224079 1.34182940 
C 1.83813812 1.12939317 0.12711467 
C 1.33987914 2.55389503 0.27004674 
C 3.26354019 1.13829594 -0.42517045 
H -0.41241131 1.69136735 2.72679658 
H 1.03771407 2.64164463 3.05967289 
H 0.39523695 1.55842484 4.31179250 
H -2.01425573 -0.32371462 0.11912404 
H -0.33324229 1.66604723 -1.55177857 
H -0.80319628 0.02314771 -2.00190921 
H 1.45203290 -0.30387306 -1.54682548 
H 1.45426001 -1.77065015 0.37230602 
H -0.04542339 -1.07985789 0.98160512 
H 2.85276493 -0.53996455 1.76613653 
H 0.30945050 2.59949053 0.64732386 
H 1.34961610 3.07763047 -0.69346137 
H 1.97237926 3.12852747 0.95566894 
H 3.31003773 1.62699250 -1.40371599 
H 3.66241881 0.12374383 -0.53911580 
H 3.94071461 1.67499187 0.24962891 
O 2.86747212 -1.05076251 3.00571802 
O -1.71863491 1.58392423 0.63166193 
O 2.03903257 -0.13517767 3.59634622 
Vibrational frequencies (in cm-1) 
-1453.1  57.0  64.7  81.5 114.8 154.8 164.6 187.8 198.7 238.4 247.7 262.1 283.8 303.5 
326.0 340.7 376.0 451.5 499.3 513.3 564.4 599.5 690.3 697.1 778.4 817.8 905.4 954.9 
980.4 986.0 997.6 1004.3 1009.6 1017.6 1022.6 1042.1 1058.5 1063.7 1098.1 1117.6 1134.7 
990 
 
1169.5 1177.3 1210.9 1231.8 1236.1 1242.4 1252.5 1274.4 1289.9 1291.8 1299.7 1302.9 
1309.4 1313.9 1324.1 1345.8 1366.0 1375.3 1376.3 1399.5 1407.2 1472.2 1617.9 1838.1 
1960.7 2629.9 2643.6 2657.1 2664.5 2668.7 2676.7 2678.9 2682.2 2682.9 2720.0 2739.9 
2762.1 2763.2 2781.0 2783.1  
 
 
name= TS69 
energy (in kcal/mol)= -11.069014 
ZPE (in kcal/mol)= 141.269 
G (in kcal/mol)= 114.645 
Geometry 
C 4.31284777 -0.95035653 3.21337132 
C 2.92641550 -1.50323146 3.01968729 
C -1.70378697 -1.76340463 0.43091202 
C -0.50223246 -1.00909679 0.44564115 
C 0.81667989 -1.70499981 0.34730376 
C 1.23711966 -2.69509325 1.47088309 
C 2.59358171 -1.96739960 1.63289918 
C 2.10072610 -0.83898577 0.65169737 
C 1.82945434 0.49348968 1.32545975 
C 3.00449966 -0.66006071 -0.55730791 
H 4.65624047 -0.37418456 2.34735312 
H 5.02972072 -1.76575042 3.38036918 
H 4.35854101 -0.29820548 4.09771292 
H -2.35583000 -2.02633877 -0.38966651 
H -0.61573898 -0.83076445 1.89180640 
H -0.51628883 -0.07427794 -0.11500239 
H 0.89858612 -2.18148036 -0.65197285 
H 1.30706886 -3.73876576 1.16479871 
H 0.61000101 -2.65208917 2.37615739 
H 3.43568072 -2.54685200 1.21423125 
H 2.75610318 0.98743341 1.63848189 
H 1.20176480 0.37457250 2.22133503 
H 1.30198170 1.18000212 0.65268504 
H 3.22297505 -1.61195109 -1.05432757 
H 3.96310779 -0.20812360 -0.27780695 
H 2.53724684 -0.00462884 -1.30262598 
O -1.39267200 -1.62291220 2.60852868 
O -2.18880309 -2.08734854 1.60429724 
O 2.15269588 -1.58031951 3.93959149 
Vibrational frequencies (in cm-1) 
-1522.7  20.5  44.1  46.9  88.9 131.0 136.1 153.3 173.1 192.7 218.0 267.5 272.6 318.6 
355.1 385.8 432.3 458.9 514.8 564.9 594.1 644.3 661.1 748.5 816.6 821.7 872.4 924.1 
937.8 947.1 984.6 995.8 1004.1 1013.8 1033.0 1045.8 1050.8 1083.6 1106.7 1118.7 1137.9 
1150.2 1163.5 1201.8 1232.6 1235.1 1246.4 1264.0 1273.9 1275.4 1287.6 1290.7 1297.9 
1302.0 1304.2 1308.9 1322.2 1346.1 1362.8 1381.5 1402.5 1404.4 1416.0 1544.3 1857.7 
1921.5 2664.7 2666.2 2670.7 2676.8 2677.5 2678.7 2681.3 2706.7 2708.8 2727.3 2749.3 
2757.4 2778.5 2781.3 2782.8  
 
 
name= TS70 
energy (in kcal/mol)= -10.920823 
ZPE (in kcal/mol)= 141.375 
G (in kcal/mol)= 115.904 
Geometry 
C -1.57436983 1.30341048 3.40692152 
C -0.27787042 1.02224429 4.03976888 
C -0.12224507 -1.28424673 0.66294214 
C 1.36707059 -1.41783556 0.83600768 
C 1.94928648 -0.63758202 2.00447777 
C 1.30429549 -0.90496427 3.39569163 
C 0.96104711 0.58409502 3.51709395 
C 1.59947888 0.90001891 2.16961201 
C 0.71412409 1.51930137 1.10120519 
C 2.86351176 1.74371920 2.33273944 
991 
 
H -1.91313997 0.41987227 2.82357263 
H -1.50353504 2.14231627 2.69292359 
H -2.37520499 1.54968758 4.12219204 
H -0.47859677 -0.95586072 -0.32406825 
H 1.89007607 -1.11998562 -0.09532392 
H 1.60219770 -2.49767907 0.98506165 
H 3.04463302 -0.79503879 2.02060635 
H 1.99683430 -1.28648643 4.15151818 
H 0.42970349 -1.56664640 3.37372631 
H 1.65032280 0.96457330 4.70951090 
H 0.57380770 2.59265797 1.28216400 
H -0.28181370 1.06834068 1.06973249 
H 1.16636898 1.41649118 0.10813229 
H 3.41832533 1.81994534 1.39245661 
H 3.53863361 1.31974483 3.08587857 
H 2.61799677 2.75972681 2.66291603 
O 0.98874347 1.06523259 5.85526284 
O -0.92159499 -1.54348347 1.52884977 
O -0.26405958 1.27532222 5.33931001 
Vibrational frequencies (in cm-1) 
-1437.8  47.1  60.9  70.8 118.8 157.6 161.4 180.3 186.7 203.4 222.7 250.1 275.5 310.4 
323.1 333.6 377.7 430.3 484.2 529.7 598.1 619.2 686.5 696.0 786.8 816.0 891.7 902.6 
978.7 986.8 999.6 1002.4 1015.4 1017.1 1024.5 1039.3 1057.4 1065.6 1077.7 1110.9 1138.4 
1166.2 1191.1 1209.8 1235.0 1239.8 1247.0 1257.1 1275.3 1290.7 1291.4 1301.5 1301.9 
1305.4 1321.8 1333.2 1345.4 1362.0 1376.9 1382.4 1400.6 1407.4 1469.6 1620.8 1840.8 
1959.3 2633.0 2643.1 2658.6 2662.5 2673.3 2677.0 2678.9 2679.8 2683.5 2716.3 2736.9 
2757.3 2763.1 2780.8 2782.4  
 
 
name= TS71 
energy (in kcal/mol)= -11.55079 
ZPE (in kcal/mol)= 142.419 
G (in kcal/mol)= 116.282 
Geometry 
C -4.56193871 -0.22821632 3.41939474 
C -3.34988225 -0.36645778 2.54885659 
C 0.07315178 -1.72555848 2.72444373 
C -0.22206210 -2.86114150 1.81590525 
C -1.61882887 -2.86609894 1.21543355 
C -2.12259935 -1.52650576 0.61865749 
C -3.33254380 -1.52022395 1.58594851 
C -2.85667999 -2.89336606 2.19298520 
C -2.55920434 -2.89904855 3.67606540 
C -3.81831673 -4.02617962 1.85300156 
H -4.30499974 0.25072039 4.37851176 
H -5.03967389 -1.18937348 3.63991042 
H -5.31002939 0.41769293 2.93719452 
H -0.50573740 -0.79587813 2.71378893 
H -0.05464567 -3.82823627 2.34928012 
H 0.53052759 -2.86213880 0.98938958 
H -1.67970751 -3.69316813 0.48013696 
H -2.39376670 -1.57854119 -0.43911142 
H -1.44494327 -0.67245305 0.73742705 
H -4.30417266 -1.59660172 1.06848619 
H -1.98562707 -3.78845936 3.96832798 
H -3.47757020 -2.89973576 4.27584470 
H -1.97107886 -2.02975158 4.01153814 
H -3.39439254 -5.00011558 2.12737808 
H -4.05687035 -4.06312870 0.78436617 
H -4.76630289 -3.92142517 2.39414273 
O 0.30347049 -1.45097962 4.61618718 
O 1.08578116 -1.88315549 3.55177016 
O -2.44385400 0.42909321 2.59891819 
Vibrational frequencies (in cm-1) 
992 
 
-581.6  32.2  53.1  68.7  79.2  99.0 155.6 174.0 187.3 210.8 222.0 270.6 293.7 328.1 
347.8 373.6 391.1 410.2 438.2 562.0 583.7 605.3 684.6 780.2 817.9 823.2 899.5 917.0 
936.7 984.0 994.0 1008.3 1014.7 1033.0 1044.1 1052.1 1080.2 1099.9 1124.8 1134.1 1159.6 
1189.5 1206.3 1232.8 1238.9 1253.0 1255.7 1266.0 1269.4 1278.7 1284.3 1288.0 1291.4 
1295.8 1301.2 1305.8 1324.2 1334.8 1356.7 1378.3 1382.8 1404.4 1407.4 1523.9 1848.6 
2632.6 2639.9 2647.5 2663.9 2673.4 2675.2 2677.1 2677.2 2678.6 2713.5 2724.4 2728.4 
2760.5 2778.0 2779.1 2782.6  
 
 
name= TS72 
energy (in kcal/mol)= -11.281429 
ZPE (in kcal/mol)= 142.588 
G (in kcal/mol)= 116.543 
Geometry 
C 2.33948710 3.38150989 2.81941858 
C 2.16341253 1.91947232 3.10097874 
C -0.03274286 -0.91741719 4.14905728 
C -0.06823915 -1.49175346 2.78211713 
C 0.83575301 -0.81734301 1.76510694 
C 2.28196629 -0.48869766 2.22061323 
C 2.06731667 1.01297760 1.90698883 
C 0.59301532 0.70648149 1.44311188 
C -0.49860470 1.40211269 2.23080293 
C 0.39911548 0.95275391 -0.04696963 
H 1.68085550 3.73080550 2.01547738 
H 3.37432833 3.60007329 2.52061283 
H 2.13098682 3.98862021 3.71462651 
H 0.85646025 -0.43432323 4.56584723 
H -1.11239556 -1.51496936 2.39168260 
H 0.21913617 -2.57294188 2.86728081 
H 0.82731374 -1.42116999 0.83504089 
H 3.06231841 -0.96615756 1.62184706 
H 2.50362990 -0.70326595 3.27359605 
H 2.70473986 1.37889714 1.08503427 
H -1.48283633 0.96496513 2.01960946 
H -0.56102782 2.46790634 1.97567789 
H -0.34363604 1.35004982 3.31733840 
H 0.42912208 2.02275399 -0.28433757 
H -0.57114840 0.57156148 -0.38908418 
H 1.17165380 0.46545575 -0.65284659 
O -0.40369285 -1.56862038 5.92532558 
O -1.13162346 -1.05048253 4.86127833 
O 2.10632670 1.49669558 4.22943575 
Vibrational frequencies (in cm-1) 
-564.6  36.1  53.7  61.3 102.0 105.3 141.1 172.4 188.4 211.1 224.8 272.4 292.9 320.7 
361.7 374.8 399.5 411.6 441.6 569.1 589.4 608.3 683.5 761.9 825.7 831.6 905.8 915.1 
927.5 987.4 999.4 1007.9 1016.8 1034.1 1044.6 1050.2 1079.9 1101.5 1127.3 1137.0 1159.5 
1187.2 1208.8 1238.0 1239.3 1256.5 1260.8 1268.2 1271.5 1277.9 1286.3 1287.7 1293.7 
1298.3 1301.9 1311.3 1326.3 1337.6 1354.7 1378.7 1384.6 1406.2 1407.9 1526.7 1851.8 
2632.2 2638.9 2661.8 2667.2 2673.1 2674.7 2674.8 2676.4 2678.4 2712.9 2724.2 2730.6 
2758.8 2778.5 2780.3 2782.9  
 
 
name= TS73 
energy (in kcal/mol)= -10.901584 
ZPE (in kcal/mol)= 142.597 
G (in kcal/mol)= 116.58 
Geometry 
C 2.12756934 2.31510617 3.88126128 
C 2.25548906 2.64949021 2.42881458 
C -0.57384965 0.21748530 1.74437367 
C 0.08483413 -0.34614519 0.54030267 
C 1.57396076 -0.01518144 0.47505508 
C 2.31573332 0.11623932 1.83139896 
C 2.72993436 1.56870087 1.49592224 
993 
 
C 2.00209681 1.45705054 0.10517701 
C 0.89128834 2.45268731 -0.15047730 
C 2.98994518 1.47926432 -1.05611019 
H 2.93782020 1.67102806 4.24142574 
H 1.17894295 1.78203371 4.07966124 
H 2.10937313 3.22358493 4.50192845 
H -0.67818843 1.29506586 1.88551700 
H -0.41380203 0.03590570 -0.38118988 
H -0.03952804 -1.45296833 0.50559245 
H 2.06288502 -0.74913600 -0.19497129 
H 3.15631387 -0.57403931 1.94932644 
H 1.68725893 -0.00009778 2.72499054 
H 3.82632003 1.68859666 1.37954217 
H 1.30637987 3.46856569 -0.27350586 
H 0.18302125 2.53355908 0.68002391 
H 0.33230292 2.21483014 -1.06110958 
H 3.81517179 0.77287141 -0.91497851 
H 3.43344766 2.47699456 -1.17441814 
H 2.49886586 1.22768415 -2.00298197 
O -0.40516404 0.09129306 3.63999009 
O -1.04624236 -0.63047531 2.63373690 
O 2.02669067 3.76369294 2.02310755 
Vibrational frequencies (in cm-1) 
-592.4  25.3  43.4  77.5  83.9 147.8 160.5 179.7 198.8 205.9 234.9 264.7 297.4 328.2 
363.1 381.9 411.5 417.6 485.4 501.8 580.3 606.0 679.9 794.1 813.7 848.7 908.5 924.6 
934.3 969.1 988.4 1008.4 1016.7 1023.4 1043.7 1058.0 1080.8 1096.4 1114.9 1132.4 1144.9 
1189.2 1208.9 1221.3 1248.0 1252.4 1262.6 1271.8 1272.7 1282.5 1290.2 1293.6 1296.1 
1296.9 1301.1 1308.0 1318.9 1338.0 1354.5 1377.1 1382.1 1404.1 1407.5 1530.9 1840.3 
2642.0 2644.9 2655.9 2658.2 2663.2 2674.3 2676.7 2677.9 2682.2 2711.6 2715.9 2729.5 
2754.4 2776.3 2778.3 2781.9  
 
 
name= TS74 
energy (in kcal/mol)= -10.593094 
ZPE (in kcal/mol)= 142.435 
G (in kcal/mol)= 115.526 
Geometry 
C 3.52234603 2.55110484 0.67024939 
C 3.40093348 1.72026664 -0.57317453 
C 0.81532292 -1.89389155 2.13244220 
C 0.91255043 -1.36635547 0.75237404 
C 2.33232968 -1.41296285 0.21051238 
C 3.32790267 -0.43691840 0.89350871 
C 3.63553856 0.24115738 -0.46170585 
C 2.58561578 -0.69532108 -1.16963312 
C 1.39387263 0.01752166 -1.77551242 
C 3.22651203 -1.61957102 -2.19420176 
H 4.35999854 2.23431961 1.30397716 
H 2.60586953 2.49167288 1.27455107 
H 3.67070550 3.61373651 0.42202667 
H -0.14867137 -2.16883972 2.56083722 
H 0.53092675 -0.31370214 0.74987399 
H 0.22657675 -1.91213803 0.06632186 
H 2.69955525 -2.45500062 0.20084391 
H 4.18837353 -0.92393937 1.36243943 
H 2.87375463 0.21017460 1.65147279 
H 4.66778342 0.03891715 -0.81568412 
H 1.70315367 0.61119557 -2.65293205 
H 0.92706367 0.72864867 -1.08549109 
H 0.62694017 -0.68678442 -2.11359750 
H 3.57479366 -1.05407296 -3.06933666 
H 2.51454888 -2.37075132 -2.55538701 
H 4.09227125 -2.15493804 -1.78882045 
O 1.31646511 -1.33262900 3.89226156 
O 1.92084111 -2.00449718 2.83722308 
994 
 
O 3.16442769 2.23495795 -1.63911372 
Vibrational frequencies (in cm-1) 
-591.0  21.9  35.1  38.8  70.0 133.5 140.4 175.7 191.6 209.8 235.6 261.8 282.8 320.1 
353.3 369.0 408.2 418.5 491.8 513.4 573.2 621.0 668.4 790.5 811.9 868.2 885.3 926.9 
935.5 955.6 993.3 1007.9 1018.6 1026.9 1043.1 1056.1 1075.6 1106.6 1114.5 1129.6 1160.6 
1177.1 1207.7 1222.3 1254.7 1257.2 1262.2 1266.2 1274.1 1282.8 1286.7 1290.4 1293.1 
1299.7 1301.3 1305.0 1321.0 1338.2 1343.4 1355.7 1380.0 1401.6 1405.6 1544.9 1841.8 
2632.7 2659.2 2666.1 2673.3 2674.0 2674.6 2677.8 2678.4 2682.5 2712.4 2720.0 2728.9 
2761.9 2778.8 2779.1 2782.1  
 
 
name= TS75 
energy (in kcal/mol)= -8.651034 
ZPE (in kcal/mol)= 141.147 
G (in kcal/mol)= 114.998 
Geometry 
C 3.31991794 2.85025398 5.04561423 
C 3.30834489 1.89737233 3.88826454 
C 2.74023868 -0.79665480 0.14952949 
C 3.71694678 0.23693202 -0.35497798 
C 4.20647943 1.25056509 0.67679680 
C 4.59910008 0.69335595 2.05824330 
C 4.33377816 1.86722763 2.95789565 
C 3.20272882 2.30669093 1.12495653 
C 1.85037753 1.99193216 1.32640964 
C 3.60515260 3.73629578 0.98548499 
H 2.33724832 2.88697262 5.53987279 
H 4.05033342 2.52734147 5.80095696 
H 3.58451479 3.86837510 4.74018490 
H 2.66435344 -0.95982118 1.23340529 
H 3.27034553 0.77459470 -1.22131830 
H 4.59886624 -0.29702331 -0.77872604 
H 5.09950915 1.75883028 0.22860534 
H 5.65117000 0.36635347 2.09870269 
H 3.99764866 -0.18484876 2.35758523 
H 5.15384525 2.56421420 3.05241745 
H 1.40073238 1.12842258 0.84621540 
H 1.13015903 2.79600194 1.43957689 
H 1.77619761 1.41345860 2.55269170 
H 3.31375197 4.11840162 -0.00740163 
H 4.68650025 3.89878372 1.09218024 
H 3.11218066 4.38026111 1.72970367 
O 1.54607773 -0.92844783 -0.57217584 
O 2.59809135 -1.93797376 -0.65055932 
O 2.25297751 1.18802728 3.75326867 
Vibrational frequencies (in cm-1) 
-1460.5  34.2  47.8  51.5  82.2  99.7 143.4 163.3 200.3 250.5 264.1 277.4 333.5 343.5 
368.1 381.0 405.4 447.8 457.3 550.6 592.5 624.6 632.7 676.3 811.9 876.9 897.8 913.6 
923.2 946.6 978.7 996.8 1021.3 1026.0 1038.9 1043.8 1059.0 1065.2 1096.9 1123.5 1132.3 
1157.5 1203.6 1208.1 1215.6 1242.9 1258.2 1266.1 1268.4 1278.0 1278.2 1287.3 1289.9 
1305.0 1315.3 1334.5 1340.9 1348.8 1378.3 1381.0 1393.7 1445.6 1535.3 1560.5 1636.1 
1790.4 2648.7 2658.1 2659.8 2666.5 2667.8 2671.7 2679.3 2695.8 2702.1 2734.1 2746.5 
2770.8 2774.4 2776.8 2782.4  
 
 
name= TS76 
energy (in kcal/mol)= -9.598317 
ZPE (in kcal/mol)= 142.409 
G (in kcal/mol)= 116.409 
Geometry 
C 0.75335000 2.81528350 4.23936025 
C 1.57951243 1.60414907 4.06000428 
C 1.06540053 -2.19385493 3.52205124 
C 1.62544135 -2.07611308 2.12276166 
C 2.10876438 -0.70457117 1.70169128 
995 
 
C 3.06641526 0.03336473 2.67442016 
C 2.11804425 1.25860346 2.72649575 
C 1.10535548 0.50737335 1.76131148 
C -0.26665875 0.22517338 2.33155174 
C 0.98008104 1.21532574 0.41912066 
H 0.56065640 3.02537777 5.31077798 
H -0.24658200 2.69981260 3.78289748 
H 1.21707639 3.70434970 3.78939709 
H 1.31119233 -1.42075859 4.26192377 
H 0.86084534 -2.44136425 1.40048187 
H 2.46046621 -2.80825206 2.03385343 
H 2.55272031 -0.79054923 0.68753028 
H 4.05355335 0.25021794 2.25568012 
H 3.22746839 -0.47499592 3.63084471 
H 2.55249281 2.15406837 2.24031492 
H -0.93113827 1.09426234 2.25667875 
H -0.24545512 -0.05661917 3.39850713 
H -0.75834227 -0.59901949 1.79709943 
H 1.95374295 1.42187945 -0.03871652 
H 0.45490769 2.17288961 0.51529230 
H 0.41008635 0.60464030 -0.29373455 
O 0.61871039 0.63049517 5.44510224 
O 0.37414633 -3.13964336 3.81003336 
O 1.94568418 0.83146252 5.06737030 
Vibrational frequencies (in cm-1) 
-532.1  21.4  53.7  68.0 122.0 132.3 159.7 170.1 193.0 222.1 237.3 270.6 287.3 325.8 
341.1 369.4 378.1 415.2 435.6 515.6 561.9 613.6 674.3 751.2 810.9 839.8 899.7 908.0 
937.1 998.3 1004.1 1011.6 1015.0 1032.3 1035.2 1053.8 1070.8 1089.5 1119.2 1121.2 
1163.5 1199.0 1204.2 1235.2 1243.3 1243.6 1253.6 1257.9 1280.2 1283.5 1287.5 1289.6 
1296.0 1298.9 1305.4 1308.0 1336.7 1349.7 1362.2 1381.7 1390.7 1405.7 1410.2 1552.1 
1828.0 2636.6 2640.5 2641.6 2652.1 2662.7 2671.7 2675.2 2677.1 2677.6 2710.3 2718.1 
2737.0 2760.7 2766.8 2774.1 2782.2  
 
 
name= TS77 
energy (in kcal/mol)= -9.795362 
ZPE (in kcal/mol)= 142.632 
G (in kcal/mol)= 115.87 
Geometry 
C -0.27302515 3.25454608 2.17230476 
C 0.42249368 2.02565630 2.68079524 
C 1.80483209 -0.60356834 5.00383153 
C 2.97406721 -0.81394559 4.11099795 
C 3.26866103 0.39826888 3.23255984 
C 2.73355697 1.77048366 3.72651332 
C 1.90159233 1.94406727 2.42953577 
C 2.44786399 0.56646905 1.89698066 
C 1.41227859 -0.49307755 1.58701767 
C 3.36413603 0.75907424 0.69278106 
H -1.34905243 3.22864355 2.40630673 
H -0.17433417 3.35405312 1.08450405 
H 0.13780223 4.16418524 2.63148392 
H 0.82789554 -0.29319277 4.61749457 
H 2.80230011 -1.70876136 3.46892599 
H 3.88188689 -1.05979447 4.70855275 
H 4.35771699 0.43053529 3.03365559 
H 3.50960838 2.52854937 3.86641843 
H 2.14371000 1.74744750 4.65502408 
H 2.24537333 2.79035104 1.81006760 
H 0.75391202 -0.70630636 2.44101886 
H 1.87957016 -1.43786952 1.28586066 
H 0.75617238 -0.17887974 0.76494222 
H 4.12091303 1.53264569 0.86539938 
H 2.79500727 1.05283386 -0.19712972 
H 3.89620197 -0.16767597 0.44689856 
996 
 
O 1.40634078 0.42917167 6.57556035 
O 2.00186197 -0.79412395 6.29144746 
O -0.18756379 1.16661539 3.26814252 
Vibrational frequencies (in cm-1) 
-588.5  10.8  46.3  71.4  88.8  94.9 162.0 169.3 181.4 207.0 239.7 274.9 287.3 316.3 
356.5 381.3 406.3 414.1 456.9 572.8 590.4 600.2 684.2 797.5 828.6 851.1 906.3 917.7 
932.8 980.1 994.3 1006.4 1017.0 1034.2 1044.0 1049.1 1079.0 1097.5 1119.4 1132.7 1146.0 
1191.6 1210.0 1226.2 1233.8 1256.8 1263.5 1267.8 1273.5 1284.2 1287.9 1290.5 1297.6 
1299.6 1300.7 1314.4 1332.4 1347.3 1357.2 1376.6 1382.3 1406.0 1408.8 1524.2 1853.4 
2631.0 2649.1 2657.5 2662.8 2668.6 2673.9 2675.3 2676.9 2679.7 2713.8 2726.6 2730.0 
2752.2 2779.8 2779.8 2782.8  
 
 
name= TS78 
energy (in kcal/mol)= -10.065274 
ZPE (in kcal/mol)= 142.922 
G (in kcal/mol)= 117.253 
Geometry 
C 0.91727654 1.15367121 3.94573663 
C 1.14370329 2.04488507 2.76908768 
C 3.32230284 -1.61133951 1.58640429 
C 3.83124764 -0.66516235 0.56423588 
C 3.84981828 0.78441808 1.04732510 
C 3.58570746 1.08481561 2.54857847 
C 2.52200597 2.14221543 2.17121606 
C 2.62970992 1.71029068 0.66145355 
C 1.39988581 0.99590187 0.13818980 
C 3.02133375 2.85200031 -0.26158633 
H 0.91727837 0.09051188 3.63304060 
H -0.06215028 1.34224411 4.41049827 
H 1.68739263 1.26460875 4.71648390 
H 3.97400866 -1.98716561 2.37693005 
H 3.23219707 -0.72618768 -0.37449851 
H 4.86147951 -0.96466582 0.26374650 
H 4.80042333 1.24857855 0.71536286 
H 4.44880154 1.47922493 3.09023536 
H 3.18829979 0.24322466 3.12995675 
H 2.88547921 3.17860987 2.32811160 
H 0.53522665 1.68055359 0.11060021 
H 1.10596461 0.15250831 0.77779969 
H 1.54148439 0.62048822 -0.87995941 
H 3.90262006 3.39557262 0.09510875 
H 2.20318313 3.58260953 -0.34368782 
H 3.24055101 2.49307723 -1.27341723 
O 1.90312441 -1.74387139 2.84406064 
O 2.07587898 -2.02051062 1.48649106 
O 0.24669295 2.71049705 2.30699895 
Vibrational frequencies (in cm-1) 
-584.7  34.7  41.6  80.4  89.6 159.1 164.9 191.1 194.3 207.8 274.3 280.6 291.0 323.5 
363.4 396.9 424.0 429.7 485.5 501.4 578.2 603.2 660.0 785.1 811.3 866.2 913.7 929.2 
933.5 974.5 998.2 1007.5 1013.4 1019.7 1044.2 1051.3 1087.1 1096.3 1123.9 1142.7 1168.3 
1184.1 1205.5 1218.6 1254.0 1266.2 1269.3 1276.7 1284.1 1285.4 1293.1 1296.4 1300.5 
1302.9 1303.7 1309.8 1324.7 1337.5 1352.1 1377.4 1381.3 1403.8 1406.4 1539.4 1833.9 
2635.1 2640.4 2656.4 2669.2 2671.8 2673.4 2676.3 2678.1 2680.7 2711.0 2717.4 2728.2 
2756.3 2774.7 2776.1 2781.7  
 
 
name= TS79 
energy (in kcal/mol)= -8.737183 
ZPE (in kcal/mol)= 142.308 
G (in kcal/mol)= 116.005 
Geometry 
C 1.82695666 1.98492111 4.15530204 
C 2.10004587 1.13486345 2.97311917 
C 0.12573728 0.63274197 -0.26800839 
997 
 
C 1.12877157 1.42332755 -1.06887432 
C 2.35656228 1.85956774 -0.29184778 
C 3.04493577 0.78315728 0.58444104 
C 2.89423881 1.66750257 1.84872975 
C 2.15826693 2.77005569 0.97801529 
C 0.72491336 3.07377378 1.36280971 
C 2.96407983 4.05825646 0.89717526 
H 0.79449179 1.87010254 4.52587910 
H 2.00560192 3.05443063 3.97654142 
H 2.48606400 1.68076258 4.99281185 
H 0.50448451 -0.11784356 0.43899436 
H 0.63288253 2.31122573 -1.51881107 
H 1.44063862 0.80008405 -1.93751255 
H 3.06980660 2.32773282 -1.00066234 
H 4.08398894 0.56762696 0.31688510 
H 2.53814884 -0.18921975 0.63798063 
H 3.87950383 2.02009248 2.22135170 
H 0.66399239 3.76193299 2.21412867 
H 0.14952985 2.17872948 1.62878284 
H 0.18815562 3.55372375 0.53094596 
H 4.00437219 3.87978747 0.59976812 
H 2.98646056 4.58282166 1.85922423 
H 2.53175176 4.74806849 0.16088496 
O 2.79653357 -0.68488239 2.79475484 
O -1.05978999 0.80497481 -0.41143264 
O 1.56937898 -0.07414076 3.01869953 
Vibrational frequencies (in cm-1) 
-533.8  25.3  36.8  62.0  98.5 113.4 162.5 186.5 194.3 228.2 247.4 268.0 280.1 303.6 
323.0 367.7 397.0 408.1 444.2 499.5 547.3 589.9 673.0 769.1 803.9 860.7 903.8 911.0 
932.0 994.1 1003.4 1012.9 1014.6 1024.1 1041.1 1049.0 1075.7 1094.4 1118.5 1124.7 
1156.9 1188.1 1200.1 1230.2 1236.9 1247.7 1259.3 1271.7 1278.8 1286.1 1290.1 1292.8 
1296.6 1299.1 1304.2 1312.6 1333.7 1335.8 1360.0 1376.8 1387.9 1405.8 1408.9 1556.7 
1832.7 2636.8 2643.0 2656.4 2664.8 2665.8 2666.4 2671.8 2674.9 2677.8 2707.2 2714.9 
2738.2 2759.1 2768.7 2779.3 2782.3  
 
 
name= TS80 
energy (in kcal/mol)= -8.463586 
ZPE (in kcal/mol)= 142.597 
G (in kcal/mol)= 117.265 
Geometry 
C 1.39424285 1.50893271 4.26525253 
C 2.33295472 0.77853213 3.37935428 
C 2.07872999 -0.84738515 -0.48499621 
C 2.84632709 0.36400330 -0.96429771 
C 3.27991326 1.32986880 0.11914993 
C 4.00017135 0.75318696 1.36664911 
C 3.02989116 1.51054396 2.30792646 
C 2.18551133 1.97722618 1.04929740 
C 0.79498488 1.38967329 0.95999057 
C 2.13067358 3.49297792 0.91863460 
H 1.43004350 2.59979990 4.14466649 
H 1.55786032 1.27695625 5.33053289 
H 0.35402034 1.19433087 4.04311443 
H 2.46720249 -1.40405305 0.37730503 
H 2.23665343 0.90794181 -1.71993535 
H 3.74034587 0.00041428 -1.51750160 
H 3.89313783 2.12418027 -0.35817387 
H 5.04744273 1.04646565 1.46642900 
H 3.95483365 -0.34208662 1.45804690 
H 3.53732450 2.38579286 2.77913099 
H 0.08039749 1.91878051 1.59842888 
H 0.76882588 0.32757067 1.25999626 
H 0.40724066 1.43097881 -0.06773164 
H 1.68435954 3.78362105 -0.04197884 
998 
 
H 3.12298832 3.95431952 0.96605030 
H 1.51953472 3.94445735 1.70803303 
O 2.18339039 -0.95453516 2.47994264 
O 1.08712706 -1.20654181 -1.07155401 
O 2.55163624 -0.47835762 3.72938459 
Vibrational frequencies (in cm-1) 
-526.7  51.5  57.5  82.3 104.2 132.7 165.6 184.9 204.7 237.5 244.4 284.2 302.2 315.4 
328.9 369.7 388.6 418.1 449.9 525.2 539.3 591.3 662.6 772.2 783.9 877.2 913.2 920.8 
938.0 996.6 1004.7 1008.0 1016.0 1025.8 1042.1 1051.1 1075.0 1090.9 1119.5 1128.9 
1160.3 1191.0 1199.8 1234.3 1237.5 1255.3 1258.3 1264.1 1281.8 1286.1 1288.0 1290.2 
1295.4 1300.0 1305.6 1308.1 1340.7 1347.7 1361.8 1379.5 1391.0 1404.9 1412.3 1557.4 
1828.1 2636.1 2640.9 2644.0 2659.5 2662.0 2667.9 2673.7 2676.1 2679.4 2695.2 2709.9 
2737.9 2754.0 2769.5 2775.5 2782.3  
 
 
name= TS81 
energy (in kcal/mol)= -8.330784 
ZPE (in kcal/mol)= 142.644 
G (in kcal/mol)= 117.135 
Geometry 
C 0.31676610 -0.06934204 2.88151633 
C 1.54013034 -0.07398879 2.06012170 
C 0.61118257 3.62879574 1.15817645 
C 0.81286321 3.35409516 -0.31006788 
C 1.16680525 1.91457277 -0.64924167 
C 0.27143681 0.80731187 -0.03312220 
C 1.50759599 0.11854281 0.59129418 
C 2.43595261 1.25752164 0.01489764 
C 3.16319326 2.08322106 1.05680953 
C 3.42095592 0.73187559 -1.01842310 
H 0.53624642 -0.24259832 3.95381290 
H -0.38997534 -0.86127934 2.58408081 
H -0.21786928 0.89640955 2.80183184 
H 1.26120220 4.38346694 1.62139534 
H 1.58998140 4.02700923 -0.72618260 
H -0.13082201 3.61925263 -0.84155574 
H 1.21739150 1.82649846 -1.75434417 
H -0.26156628 0.19701112 -0.76757297 
H -0.47440570 1.17239748 0.68428876 
H 1.72577721 -0.86876435 0.11953543 
H 2.53713207 2.32847063 1.92258516 
H 3.53631578 3.02254736 0.63149442 
H 4.03896686 1.54435822 1.45147546 
H 4.17845755 0.08550685 -0.55366619 
H 3.95349621 1.55192815 -1.51466392 
H 2.93037197 0.14054021 -1.80009302 
O 2.39924529 -1.42851214 3.17206047 
O -0.24161745 3.08216536 1.81298803 
O 2.75133036 -0.22356418 2.57293569 
Vibrational frequencies (in cm-1) 
-519.3  38.7  52.9  79.1 123.5 144.7 163.9 176.9 190.6 213.0 240.0 290.6 306.6 327.2 
342.2 358.7 396.8 418.3 467.0 484.7 547.9 601.1 673.3 791.1 803.9 898.9 905.4 912.5 
926.2 990.7 998.5 1006.9 1017.4 1028.7 1036.0 1056.3 1066.4 1081.6 1115.1 1120.7 1159.0 
1194.5 1201.5 1226.8 1243.9 1251.3 1255.0 1275.5 1285.2 1287.0 1291.7 1297.8 1299.6 
1303.8 1311.3 1321.3 1333.5 1351.6 1362.6 1380.6 1391.4 1404.3 1410.2 1535.8 1839.8 
2640.5 2644.5 2650.4 2660.6 2662.8 2668.3 2671.3 2674.9 2678.2 2693.3 2711.7 2737.4 
2757.6 2762.5 2776.8 2781.2  
 
 
name= TS82 
energy (in kcal/mol)= -6.224778 
ZPE (in kcal/mol)= 141.07 
G (in kcal/mol)= 115.648 
Geometry 
C 1.53064742 2.76700656 0.55858341 
999 
 
C 2.31917261 1.63928511 0.89007254 
C 2.24823723 -2.54311797 1.42910911 
C 2.95174844 -2.44176255 0.29267433 
C 3.62878838 -1.24098842 -0.24437450 
C 4.15453116 -0.16960125 0.75381150 
C 3.31138217 0.93420513 0.06556570 
C 2.70789689 -0.14900931 -0.92003627 
C 1.21733424 -0.37457472 -0.77972263 
C 3.07850016 0.12317555 -2.36884481 
H 1.73807096 3.72075981 1.03517069 
H 0.61427016 2.50151842 1.58555893 
H 1.17884670 2.90324348 -0.44639896 
H 1.76114999 -3.44016863 1.79200156 
H 3.05043690 -3.32617246 -0.33971183 
H 1.50322009 -1.60049189 2.98087911 
H 4.43645986 -1.55652920 -0.93875255 
H 5.23432486 -0.00418176 0.69847319 
H 3.91415096 -0.36290146 1.80446507 
H 3.93993157 1.67414350 -0.47283764 
H 0.89526501 -1.25645158 -1.34654960 
H 0.64048729 0.48472899 -1.14294731 
H 0.92498877 -0.54498129 0.26730877 
H 2.55983005 1.01060281 -2.75279388 
H 2.79911495 -0.72136636 -3.01118085 
H 4.15362925 0.28995078 -2.49981443 
O 1.03921039 1.79470340 2.67249450 
O 2.12179380 -1.44838759 2.22942517 
O 2.05422859 1.10038604 2.06887855 
Vibrational frequencies (in cm-1) 
-1538.8  29.9  53.7  92.7 117.7 149.7 175.4 182.2 210.6 234.5 256.3 259.1 281.8 325.7 
360.8 388.0 400.1 418.5 445.0 491.2 564.1 631.3 657.4 709.6 729.6 784.7 843.5 861.5 
923.4 936.3 963.9 986.7 998.2 1004.7 1007.4 1016.5 1048.6 1057.4 1075.1 1088.7 1121.7 
1129.6 1137.0 1161.7 1204.3 1216.0 1255.9 1265.0 1279.5 1280.3 1284.1 1292.5 1297.5 
1299.5 1305.3 1315.9 1329.7 1362.9 1378.1 1402.9 1404.8 1407.5 1490.9 1586.8 1853.5 
1967.1 2665.1 2675.1 2675.3 2677.2 2680.1 2706.5 2711.2 2717.1 2725.2 2754.1 2760.4 
2779.5 2781.9 2789.1 2791.0  
 
 
name= TS83 
energy (in kcal/mol)= -6.866928 
ZPE (in kcal/mol)= 143.362 
G (in kcal/mol)= 119.106 
Geometry 
C 5.37081951 -1.72458405 0.64288804 
C 3.97127704 -2.04381751 1.03192639 
C 1.13539667 -1.04037591 2.53205468 
C 0.27005595 -1.54189448 1.34008152 
C 0.90842366 -2.31846987 0.21135885 
C 1.86945606 -3.45934209 0.64564619 
C 3.08275491 -2.68941304 0.06324215 
C 2.07349114 -1.64686029 -0.59905621 
C 2.35440320 -0.18045926 -0.35795729 
C 1.94829130 -1.90707845 -2.09559082 
H 5.96432702 -2.64609583 0.50577701 
H 5.90496679 -1.11328225 1.39111243 
H 5.41054557 -1.17581360 -0.31345616 
H 1.52906575 -0.01890349 2.39689468 
H -0.26639116 -0.66360957 0.93516528 
H -0.51701894 -2.18663599 1.79835760 
H 0.10742843 -2.68020400 -0.46455016 
H 1.68174954 -4.41349998 0.14473869 
H 1.89005983 -3.65898229 1.72640930 
H 3.64358458 -3.27250927 -0.68932695 
H 2.49866512 0.06538481 0.70169231 
H 1.50395034 0.43238341 -0.69433179 
1000 
 
H 3.23636650 0.16585739 -0.90731251 
H 1.11877024 -1.32865742 -2.52417051 
H 1.75019015 -2.96234914 -2.31852561 
H 2.85628579 -1.62152268 -2.63712389 
O 2.40656391 -1.91547420 2.73408027 
O 0.70727267 -1.38543045 3.67142574 
O 3.69375127 -1.65020510 2.21378593 
Vibrational frequencies (in cm-1) 
-417.7  70.1  88.1 105.9 145.6 167.6 184.8 200.5 208.4 245.6 272.9 303.1 320.0 351.8 
391.7 401.0 436.5 456.8 482.3 577.6 587.2 676.5 700.4 761.0 800.5 831.3 878.5 905.4 
966.6 987.4 995.6 1006.6 1014.3 1034.7 1039.4 1043.0 1085.6 1101.0 1113.6 1125.9 1162.5 
1194.8 1216.6 1226.5 1232.1 1243.9 1254.5 1261.3 1276.6 1280.1 1284.4 1294.0 1295.9 
1298.3 1302.2 1310.4 1343.3 1353.8 1365.2 1387.0 1396.3 1405.4 1412.3 1593.1 1639.7 
2627.0 2647.8 2652.5 2656.9 2660.8 2663.7 2672.8 2675.4 2679.3 2712.5 2723.5 2736.9 
2752.9 2766.4 2778.0 2782.1  
 
 
name= TS84 
energy (in kcal/mol)= -4.066861 
ZPE (in kcal/mol)= 141.668 
G (in kcal/mol)= 118.109 
Geometry 
C 0.43173334 1.63174796 2.98486607 
C 1.53428131 0.64542598 3.15537914 
C 0.81911420 -2.14337665 2.02939478 
C 2.23809402 -2.22652158 2.08141362 
C 3.19196697 -1.22854430 1.51617313 
C 3.84051211 -0.31651242 2.62179742 
C 2.74878331 0.74746741 2.33264800 
C 2.61396926 0.09374295 0.86948424 
C 1.29892888 0.08674686 0.13003893 
C 3.66203100 0.73445468 -0.05237223 
H 0.14686842 2.13264623 3.92298687 
H -0.48638281 1.11161854 2.61897302 
H 0.66814582 2.40782736 2.24201627 
H 0.23227237 -3.07217931 1.94258879 
H 2.65026134 -3.23203349 2.08414277 
H 2.24397752 -1.83870122 3.55205300 
H 3.92902517 -1.72454368 0.86376014 
H 4.84921409 0.02473154 2.36581955 
H 3.91417357 -0.72334187 3.62956584 
H 3.11611055 1.78802789 2.30254897 
H 0.44046631 0.38384355 0.74385204 
H 1.06858454 -0.92453651 -0.23837431 
H 1.29600761 0.75291625 -0.74082910 
H 3.73113786 0.17340679 -0.99364730 
H 4.66703638 0.74980532 0.38065107 
H 3.39662843 1.76745697 -0.30041942 
O 2.14660987 -1.11062416 4.50578557 
O 0.17074626 -1.10446205 2.18438638 
O 1.24692983 -0.13203541 4.15519804 
Vibrational frequencies (in cm-1) 
-785.5  82.7 108.0 159.4 180.7 190.3 193.4 219.4 241.1 250.0 270.4 284.2 329.3 345.9 
381.6 404.6 428.3 482.9 500.0 546.1 596.5 644.2 705.0 718.5 776.2 850.6 861.3 895.7 
920.5 958.4 991.8 994.3 1009.2 1022.7 1026.2 1034.2 1057.0 1071.0 1087.7 1094.4 1105.4 
1157.5 1172.4 1208.5 1231.1 1246.7 1247.5 1253.0 1272.3 1284.2 1292.3 1298.9 1301.4 
1303.1 1328.4 1333.2 1347.7 1351.4 1382.2 1395.1 1404.3 1411.2 1427.4 1484.4 1586.8 
1780.0 2613.5 2660.3 2662.0 2664.6 2668.9 2669.8 2672.7 2677.8 2716.5 2724.7 2758.7 
2760.6 2767.0 2779.6 2781.6  
 
 
name= TS85 
energy (in kcal/mol)= -2.833226 
ZPE (in kcal/mol)= 140.899 
G (in kcal/mol)= 114.467 
1001 
 
Geometry 
C 2.96903692 2.33715533 3.78366199 
C 2.79239698 1.01592904 3.33094356 
C -0.07763761 -1.31489980 2.52821008 
C 0.32587093 -1.38895276 1.07562945 
C 1.60650012 -0.66648027 0.71071042 
C 2.83604995 -0.90858019 1.62706653 
C 2.95835674 0.61072149 1.90862138 
C 1.70379414 0.88144969 0.98730568 
C 0.52063406 1.52910324 1.67449159 
C 2.07577856 1.66556993 -0.26362026 
H 3.83083518 2.92822269 3.54462081 
H 2.15952585 2.88156913 4.24672532 
H 2.80138421 0.95243457 6.08135332 
H 0.70424808 -1.16381796 3.28423284 
H -0.51000925 -1.01048278 0.44547094 
H 0.41410923 -2.46569175 0.80490072 
H 1.84178726 -0.88837750 -0.35060951 
H 3.70045598 -1.33975653 1.11422596 
H 2.64474599 -1.52588704 2.51113272 
H 3.88716358 1.05178929 1.49981416 
H 0.30304481 1.09627373 2.66074238 
H -0.39331469 1.42865452 1.07373677 
H 0.68536003 2.60225707 1.83642416 
H 2.33699073 2.70345898 -0.02470558 
H 1.23786312 1.69739110 -0.97195022 
H 2.93020874 1.22785420 -0.79175999 
O 2.06616405 1.31040469 5.57381538 
O -1.23494701 -1.44066917 2.84513243 
O 2.49092939 0.17073744 4.20525584 
Vibrational frequencies (in cm-1) 
-1287.7  28.2  44.8  49.0  90.7 122.5 161.8 184.3 195.2 212.4 229.7 242.9 266.5 287.7 
331.2 364.9 400.9 425.0 439.8 444.3 540.8 582.4 606.7 647.6 683.4 755.8 823.1 846.9 
923.1 933.5 945.1 986.4 996.2 1004.6 1007.7 1017.7 1032.3 1054.7 1069.7 1110.5 1122.1 
1138.4 1164.5 1194.6 1206.3 1236.8 1252.5 1263.0 1282.0 1286.0 1287.2 1291.9 1297.0 
1299.9 1308.5 1315.8 1335.5 1344.6 1355.3 1383.9 1405.2 1406.6 1444.4 1538.6 1829.9 
2638.6 2653.7 2660.9 2672.2 2676.4 2677.5 2678.1 2695.7 2712.5 2720.8 2737.5 2752.2 
2761.0 2778.3 2782.4 2881.1  
 
 
name= TS86 
energy (in kcal/mol)= -5.05145 
ZPE (in kcal/mol)= 143.44 
G (in kcal/mol)= 120.134 
Geometry 
C 1.12059258 0.76004852 5.03128378 
C 1.62534929 0.67437083 3.67320566 
C 0.96422136 -0.24749591 2.76448315 
C 1.23745145 -0.37698576 1.27906940 
C 2.54749544 0.21506552 0.78663310 
C 3.72570857 -0.07936585 1.76112000 
C 3.53019015 1.33176300 2.35478400 
C 2.71366881 1.75574153 1.08551631 
C 1.48124746 2.60425174 1.29201613 
C 3.62697359 2.42330221 0.06242787 
H 0.06990848 1.04670151 5.12825019 
H 1.73024689 1.33741056 5.73196415 
H 1.11400130 -0.38039047 5.42075076 
H -0.12394444 -0.36353996 2.96319369 
H 0.39783037 0.07655379 0.70918483 
H 1.21080080 -1.46265412 1.02154981 
H 2.73716041 -0.05446549 -0.26151970 
H 4.69010345 -0.22782842 1.26617968 
H 3.59581210 -0.91404870 2.45432261 
H 4.40497773 1.92759127 2.64028042 
1002 
 
H 0.93598389 2.74444663 0.34922257 
H 1.74909868 3.60110036 1.66885647 
H 0.76844565 2.18236743 2.00791364 
H 3.91928064 3.43000783 0.38516955 
H 3.12309214 2.52599552 -0.90667491 
H 4.54785174 1.85502942 -0.11154475 
O 1.12172714 -1.75967878 4.54419264 
O 1.68990668 -1.38492839 3.46978148 
O 2.78538777 1.31604153 3.55659821 
Vibrational frequencies (in cm-1) 
-506.1  90.7 106.4 132.9 175.8 193.9 207.2 244.0 274.2 290.6 322.0 351.3 365.8 380.8 
419.9 426.3 448.8 471.2 527.4 588.3 680.2 717.3 723.3 806.8 819.5 869.7 893.4 924.5 
946.2 977.2 1001.2 1008.4 1016.4 1017.4 1029.6 1075.2 1095.1 1107.7 1119.4 1132.9 
1152.1 1163.8 1194.0 1204.5 1215.1 1229.4 1244.1 1249.8 1270.2 1283.7 1284.8 1289.6 
1294.4 1297.9 1300.0 1308.5 1323.0 1331.4 1363.5 1373.4 1396.8 1405.2 1418.0 1442.8 
1540.9 2104.6 2650.8 2671.9 2673.6 2676.3 2678.1 2681.9 2683.6 2694.2 2713.1 2730.2 
2736.2 2756.8 2765.5 2781.2 2784.5  
 
 
name= TS87 
energy (in kcal/mol)= -6.634924 
ZPE (in kcal/mol)= 145.942 
G (in kcal/mol)= 122.92 
Geometry 
C 0.00000000 0.00000000 0.00000000 
C 1.52257352 0.00000000 0.00000000 
C 2.16250647 1.43599709 0.00000000 
C 3.31971301 1.65826714 0.99373781 
C 3.60229274 0.43463134 1.86492242 
C 3.68214379 -0.81833033 0.94162587 
C 2.12834466 -0.90214773 1.07275151 
C 2.26687011 -0.15877858 2.46360724 
C 1.20248333 0.81673505 2.91720593 
C 2.54591898 -1.15969144 3.59056079 
H -0.41481160 0.28226644 0.97221153 
H -0.38765439 -0.99991007 -0.24254825 
H -0.39971476 0.68546082 -0.75940923 
H 1.39334733 2.23015748 0.09204004 
H 3.10765797 2.53501140 1.63236524 
H 4.23401841 1.92026743 0.42007539 
H 4.42037326 0.59020786 2.56871721 
H 4.21076097 -1.66812287 1.37838947 
H 4.08102592 -0.65819939 -0.06026704 
H 1.68372723 -1.89726588 1.09462825 
H 1.53704391 1.36124333 3.81124037 
H 0.27340035 0.29368567 3.17897140 
H 0.94945630 1.57459376 2.17101376 
H 2.35594947 -2.19245061 3.27757088 
H 1.91948688 -0.97931401 4.47092957 
H 3.58658397 -1.11212048 3.92981550 
O 2.94097042 0.27331936 -1.76267952 
O 2.62918597 1.59024111 -1.33875912 
O 1.85804993 -0.51610031 -1.30182478 
Vibrational frequencies (in cm-1) 
-130.4  93.6 127.6 175.4 190.1 218.6 231.4 268.4 283.3 324.9 350.1 382.5 417.0 445.5 
468.7 494.5 523.7 595.1 656.6 705.0 722.5 796.2 845.9 870.5 892.7 915.3 938.7 956.5 
972.7 995.4 1001.6 1006.5 1023.6 1028.5 1047.1 1059.3 1087.7 1091.1 1099.9 1140.9 
1155.4 1172.9 1188.5 1195.3 1212.7 1225.9 1246.0 1259.5 1271.3 1280.1 1282.0 1285.6 
1287.4 1295.7 1297.2 1300.1 1305.1 1309.3 1321.4 1326.9 1374.3 1384.3 1398.4 1413.0 
1427.5 2658.7 2669.7 2671.3 2673.2 2674.5 2676.6 2677.8 2686.2 2691.3 2739.6 2745.7 
2749.2 2768.8 2780.2 2781.4 2783.3  
 
 
name= TS88 
energy (in kcal/mol)= -0.88579 
1003 
 
ZPE (in kcal/mol)= 140.343 
G (in kcal/mol)= 115.021 
Geometry 
C 2.81790313 2.63731982 3.34449450 
C 2.60056741 1.35385433 2.60994613 
C 1.57261374 -2.13345559 -0.21170489 
C 2.90181025 -1.72022557 -0.80399444 
C 3.60187590 -0.55673097 -0.11988219 
C 3.72273806 -0.62412713 1.41761546 
C 3.56088750 0.84440918 1.74190630 
C 2.89701850 0.80649777 -0.16292891 
C 1.47320003 0.87026510 -0.19889843 
C 3.66957059 1.95585295 -0.73412363 
H 3.70136140 2.57177994 3.99997069 
H 1.96366827 2.92392673 3.97900196 
H 2.99407409 3.46913099 2.64399813 
H 1.42365881 -2.03294228 0.87176169 
H 2.76438728 -1.49274082 -1.88416805 
H 3.56573644 -2.61383807 -0.78337005 
H 4.62067293 -0.47104860 -0.57136118 
H 4.68697413 -1.02767369 1.75964193 
H 2.93918636 -1.24618661 1.89037857 
H 4.49301929 1.40422058 1.67039708 
H 1.03374790 0.32118668 0.92551597 
H 0.94061644 0.16593977 -0.83362832 
H 1.00122407 1.84037598 -0.24532778 
H 3.50450569 2.00264479 -1.82485252 
H 4.75206989 1.88973410 -0.57242168 
H 3.33388789 2.92065383 -0.32874498 
O 1.01289579 -0.19187150 2.15109543 
O 0.71460717 -2.59236715 -0.92503611 
O 1.39755775 0.90227342 2.89071897 
Vibrational frequencies (in cm-1) 
-1608.0  45.8  64.2  89.7  95.0 139.2 161.0 182.6 209.7 222.9 263.1 272.8 296.4 316.7 
331.0 379.1 398.9 459.8 464.7 529.9 558.8 590.7 623.2 660.9 694.9 774.0 862.6 918.8 
942.1 951.5 984.5 988.3 1026.2 1028.1 1037.1 1051.4 1057.3 1088.9 1109.3 1122.9 1140.1 
1161.6 1185.8 1203.1 1207.2 1235.3 1250.2 1259.4 1262.9 1264.9 1272.4 1282.3 1282.6 
1288.0 1297.7 1305.4 1327.8 1340.3 1371.4 1376.1 1381.2 1391.1 1459.7 1560.9 1689.9 
1827.7 2631.1 2654.7 2655.0 2658.7 2659.5 2660.2 2673.4 2697.3 2699.9 2736.6 2743.8 
2755.1 2771.3 2775.2 2780.6  
 
 
name= TS89 
energy (in kcal/mol)= -0.735153 
ZPE (in kcal/mol)= 140.444 
G (in kcal/mol)= 115.407 
Geometry 
C 1.01058796 3.26084931 4.45561209 
C 1.72347216 3.90251193 3.32462485 
C 0.48625514 0.86007468 1.60908541 
C 1.80064173 0.56730329 0.93897900 
C 2.89365061 1.58525833 1.25148588 
C 3.14685161 1.89425195 2.74472373 
C 2.85364886 3.37851903 2.66350142 
C 2.62582522 3.05302467 0.82426395 
C 1.37902370 3.57780045 0.39146968 
C 3.83138591 3.67144024 0.14399218 
H 1.71403862 2.88209812 5.21593053 
H 0.42917631 2.37623977 4.11451479 
H 0.29359783 3.92610520 4.96215018 
H -0.33903060 1.22440929 0.98215957 
H 1.66499847 0.51591564 -0.16186800 
H 2.14928372 -0.44010423 1.25842413 
H 3.82669389 1.21582695 0.76583958 
H 4.17421113 1.66828543 3.06187261 
1004 
 
H 2.48453693 1.33151807 3.42072498 
H 3.70861326 4.06154679 2.61310082 
H 1.41859950 4.88527745 1.04806059 
H 0.45235775 3.15894683 0.71181850 
H 1.30137624 4.02803560 -0.58201462 
H 4.78436150 3.37345716 0.59272494 
H 3.78384357 4.77073100 0.17676769 
H 3.85614108 3.38415152 -0.91627320 
O 1.69478621 5.67692298 1.91990741 
O 0.31476915 0.68069366 2.79147077 
O 1.13837480 5.04076770 3.03198631 
Vibrational frequencies (in cm-1) 
-1539.0  41.1  70.2 104.0 116.1 145.3 173.2 197.3 202.8 224.0 235.2 256.3 305.1 317.5 
353.6 403.3 450.8 477.4 505.5 523.1 565.2 581.1 624.1 649.0 673.5 812.9 888.5 902.1 
927.5 933.6 961.8 966.3 1004.5 1024.0 1034.5 1041.9 1057.1 1079.2 1083.3 1109.3 1122.5 
1157.1 1178.8 1188.0 1197.7 1218.8 1230.3 1249.1 1250.7 1276.9 1285.5 1291.4 1299.3 
1304.0 1312.3 1321.0 1351.4 1361.7 1369.7 1380.9 1392.0 1405.5 1436.4 1577.3 1630.2 
1832.3 2617.4 2643.6 2660.2 2666.0 2666.6 2669.6 2676.3 2700.5 2724.2 2735.9 2737.6 
2755.1 2763.4 2778.0 2805.7  
 
 
name= TS90 
energy (in kcal/mol)= -0.748015 
ZPE (in kcal/mol)= 140.819 
G (in kcal/mol)= 113.489 
Geometry 
C 2.10397111 3.04457972 -0.71729897 
C 1.51454540 2.29687013 0.44128081 
C -0.07356138 -0.90005016 3.85023439 
C 0.54362992 -0.75044191 2.54303972 
C 1.92683209 -0.11716182 2.58801314 
C 1.89759976 1.42052818 2.80809459 
C 2.48587955 1.65965975 1.39540754 
C 2.63195756 0.10295977 1.19729577 
C 1.93486698 -0.47286039 -0.01907480 
C 4.08978680 -0.33552273 1.22414194 
H 1.33339140 3.30572376 -1.45901202 
H 2.87878606 2.46126640 -1.22968261 
H 2.56174907 3.98668593 -0.38384253 
H -1.13188797 -1.33859367 4.57220870 
H -0.13549501 -0.13729795 1.88814152 
H 0.58522115 -1.74179881 2.03131108 
H 2.57604826 -0.65104216 3.30288581 
H 2.53472832 1.77280072 3.62412150 
H 0.89671865 1.84467951 2.95775883 
H 3.45204250 2.18811339 1.40170684 
H 0.88508118 -0.15789572 -0.09476372 
H 1.94567775 -1.56978713 -0.00346104 
H 2.42872417 -0.16014403 -0.94784578 
H 4.62831654 0.07163300 2.08852524 
H 4.62399943 -0.00800362 0.32439481 
H 4.17500739 -1.42822125 1.27352625 
O -0.57168185 -0.91528862 5.81817219 
O 0.47227745 -0.49589750 4.94151277 
O 0.32056319 2.21085904 0.59456637 
Vibrational frequencies (in cm-1) 
-1753.8  21.6  40.5  41.7  84.1  89.0  99.4 159.0 174.3 196.0 208.1 244.3 248.2 281.8 
325.0 361.3 374.0 398.0 462.4 510.9 570.0 598.4 681.9 744.3 831.0 846.4 872.8 914.4 
922.8 945.1 988.4 996.7 1005.8 1015.5 1034.8 1047.0 1050.2 1090.7 1104.1 1122.7 1144.9 
1166.8 1181.3 1209.4 1219.6 1235.2 1246.7 1259.6 1263.3 1272.7 1285.3 1286.3 1295.1 
1297.8 1306.0 1310.5 1314.9 1347.1 1354.8 1355.5 1379.0 1402.6 1405.7 1596.0 1849.8 
2209.1 2620.6 2665.2 2668.2 2673.5 2674.5 2675.6 2678.7 2679.4 2714.3 2725.8 2732.2 
2758.4 2779.0 2779.8 2782.4  
 
 
1005 
 
name= TS91 
energy (in kcal/mol)= 0.970151 
ZPE (in kcal/mol)= 139.558 
G (in kcal/mol)= 113.212 
Geometry 
C 2.81333616 1.45003152 4.81679193 
C 2.31254418 0.36887949 4.20738223 
C -0.04791224 -2.69722620 1.24528543 
C 1.24953868 -3.02648136 1.16358444 
C 2.41722638 -2.25301901 1.62100446 
C 2.23445826 -2.00194453 3.40772125 
C 2.96655297 -0.89258705 3.93437941 
C 2.68498081 -0.96386307 1.07103729 
C 1.66821080 -0.13814219 0.38542528 
C 3.93758745 -0.38157807 1.39096229 
H 2.27624274 2.36972350 4.94536413 
H 3.80658840 1.48777259 5.22083115 
H -0.04647917 1.69356910 4.38769248 
H -0.88452274 -3.29605541 0.88484730 
H 0.90045239 -0.73509997 -0.13214746 
H 1.51115089 -3.98396977 0.70742025 
H 3.32265708 -2.89958876 1.66866298 
H 2.57858097 -2.98945332 3.74101670 
H 1.14322532 -1.95930318 3.48705782 
H 3.87896443 -1.08706620 4.48710107 
H 1.13893077 0.51775824 1.10714011 
H 0.08432358 -0.96887310 2.19758285 
H 2.11012650 0.53516507 -0.36449280 
H 3.82144811 -0.28428363 2.66709957 
H 4.16168948 0.61732762 1.02354517 
H 4.83262688 -1.00436141 1.38135690 
O 0.46587983 1.59401292 3.54625256 
O -0.57726692 -1.57688910 1.77212004 
O 1.01482104 0.29620457 3.72901249 
Vibrational frequencies (in cm-1) 
-1311.3  28.9  48.0  70.4  93.9 113.2 149.0 161.8 179.1 218.6 230.7 243.0 260.1 301.0 
328.6 400.4 408.8 429.6 453.0 464.4 505.9 529.7 566.9 568.0 590.1 623.1 651.7 760.1 
836.6 888.3 916.1 944.9 969.3 986.0 991.0 1001.7 1031.2 1033.2 1046.8 1058.9 1088.6 
1102.8 1128.5 1148.3 1170.6 1198.0 1243.9 1252.9 1270.6 1274.5 1293.4 1323.9 1336.0 
1354.7 1374.6 1377.3 1386.9 1391.9 1399.1 1420.5 1446.8 1495.6 1562.7 1777.6 1847.7 
1859.8 2633.0 2662.5 2664.6 2691.9 2702.3 2716.0 2734.6 2739.4 2749.0 2756.0 2761.4 
2764.8 2767.4 2806.8 2863.4  
 
 
name= TS92 
energy (in kcal/mol)= 0.602035 
ZPE (in kcal/mol)= 140.813 
G (in kcal/mol)= 113.455 
Geometry 
C 2.84443666 4.32479648 2.32382786 
C 3.26242336 3.45604885 1.17262425 
C 0.04881336 -0.46586453 2.56349561 
C 0.71233216 0.11742085 1.40790049 
C 2.22000260 0.23455350 1.56561053 
C 2.69440985 1.32676803 2.56162921 
C 3.53435653 2.00685398 1.45424345 
C 3.00336096 0.95893584 0.40566340 
C 2.15095373 1.53433315 -0.70651596 
C 4.11558675 0.09662458 -0.17151640 
H 3.34037107 4.04784486 3.26168095 
H 1.75926054 4.26510954 2.48489278 
H 3.07488037 5.38274515 2.12074440 
H -1.11303461 -0.85636859 3.13998840 
H 0.25685119 1.11546715 1.18925654 
H 0.47214861 -0.48459646 0.49579992 
1006 
 
H 2.65551848 -0.75735185 1.78751356 
H 3.28109520 0.94736469 3.40408414 
H 1.88901083 1.94141578 2.97297863 
H 4.62699730 1.89841218 1.61995938 
H 1.36272231 2.19936643 -0.33812928 
H 1.68311682 0.74867144 -1.30891917 
H 2.76516486 2.14761846 -1.38830420 
H 3.71147431 -0.73021083 -0.76771323 
H 4.75236785 -0.33985525 0.60613873 
H 4.76649608 0.68567787 -0.83228158 
O -0.47326929 -1.28649228 4.34487156 
O 0.67158512 -0.83823433 3.62361689 
O 3.41668434 3.92428068 0.07152992 
Vibrational frequencies (in cm-1) 
-1758.8  23.1  25.9  48.3  81.2  94.0 110.2 166.9 181.6 203.8 232.3 234.2 260.8 283.2 
321.6 367.0 369.4 399.7 484.1 503.7 522.1 607.2 664.2 743.7 808.9 847.5 864.1 919.7 
935.0 935.9 986.0 993.8 1007.8 1016.5 1026.0 1043.1 1054.7 1078.6 1104.2 1128.9 1153.2 
1162.8 1178.6 1210.7 1224.6 1244.6 1256.0 1262.3 1263.4 1273.6 1285.8 1288.8 1290.6 
1297.9 1301.2 1304.9 1319.4 1345.4 1351.1 1356.8 1380.4 1401.9 1405.5 1598.7 1844.6 
2209.3 2633.0 2659.4 2666.7 2673.6 2675.1 2676.9 2681.9 2682.7 2710.1 2717.5 2729.2 
2762.8 2779.1 2779.6 2781.7  
 
 
name= TS93 
energy (in kcal/mol)= 2.625517 
ZPE (in kcal/mol)= 139.332 
G (in kcal/mol)= 111.598 
Geometry 
C 4.88339232 1.76842850 4.46140437 
C 3.72610028 0.89235791 4.09123608 
C -0.90034818 0.34831774 1.36572070 
C 0.17092674 0.66986848 2.09624520 
C 1.54364931 0.57147019 1.56202232 
C 2.48305624 -0.42306554 2.23601759 
C 3.47432064 0.65918972 2.63832253 
C 2.54948668 1.73757638 1.93915062 
C 1.99829091 2.80709219 2.86158820 
C 3.20289192 2.36401456 0.71870977 
H 4.97140789 2.63932002 3.79995418 
H 5.82771957 1.20790221 4.39841462 
H 4.79640994 2.13329057 5.49650107 
H -0.92006449 -0.00368931 0.33640278 
H 0.06855930 1.00340548 3.12813924 
H -2.68898569 1.64021302 3.06688268 
H 1.54235253 0.38737452 0.46579841 
H 2.01680515 -1.35943640 3.18152710 
H 1.71556193 -0.69089350 3.59286472 
H 4.43111959 0.50901044 2.09791452 
H 2.75849654 3.55489528 3.11584434 
H 1.61900732 2.39361848 3.80537718 
H 1.16296830 3.33861627 2.38588859 
H 2.48098092 2.96278594 0.14941734 
H 3.60512300 1.60498858 0.03566439 
H 4.03149843 3.02406801 0.99843307 
O -2.27784125 0.74454029 3.15095205 
O -2.20171113 0.38768992 1.76973506 
O 3.03008224 0.37921087 4.93812983 
Vibrational frequencies (in cm-1) 
-1176.2  22.4  32.9  53.0  73.5  85.2 132.4 158.5 159.3 177.3 195.5 215.8 230.3 261.8 
291.4 315.7 335.7 392.8 396.7 444.6 466.6 553.7 595.1 609.4 619.8 672.4 748.6 781.5 
819.2 867.9 902.9 950.2 964.2 982.4 994.6 1001.3 1014.2 1041.0 1045.7 1058.2 1094.2 
1120.0 1140.4 1166.1 1202.9 1229.8 1248.9 1259.1 1260.7 1268.9 1277.7 1284.3 1288.5 
1297.1 1299.8 1305.2 1307.2 1332.8 1338.9 1347.3 1371.4 1380.2 1401.9 1405.7 1838.2 
1858.1 2666.5 2667.6 2673.5 2675.2 2675.6 2680.5 2713.3 2721.2 2722.9 2755.1 2778.7 
2779.0 2781.9 2867.3 4317.3  
1007 
 
 
 
name= TS94 
energy (in kcal/mol)= 1.07419 
ZPE (in kcal/mol)= 140.993 
G (in kcal/mol)= 114.568 
Geometry 
C -2.54994232 0.93167475 2.34708138 
C -1.07734130 0.69265328 2.50481667 
C 1.42824540 -1.95270764 2.47115708 
C 2.05430027 -1.58091317 1.20486048 
C 1.45706060 -0.31700020 0.59819299 
C 1.30093309 0.88441976 1.56668201 
C -0.22252030 0.94048530 1.29382588 
C -0.09313210 -0.28407974 0.31192889 
C -0.88318854 -1.51854049 0.69628347 
C -0.39705068 0.10237837 -1.12963193 
H -3.12548992 0.36311984 3.09505183 
H -2.91756971 0.65141417 1.35364871 
H -2.78766329 1.99297600 2.50539298 
H 0.78040153 -1.57669308 3.61455222 
H 2.01675354 -2.40464993 0.45646928 
H 3.14620185 -1.40833489 1.38636612 
H 2.03468659 -0.05129327 -0.30781530 
H 1.84829982 1.78193797 1.27146751 
H 1.55809299 0.66577172 2.61255606 
H -0.53942205 1.86497307 0.78268637 
H -1.94877750 -1.40584569 0.45781614 
H -0.83238267 -1.74553574 1.77215722 
H -0.52806932 -2.40513726 0.15705888 
H 0.16280201 0.98892805 -1.44854712 
H -1.46172754 0.32428134 -1.26935593 
H -0.14098835 -0.71051794 -1.82030550 
O 0.65556960 -2.93338502 4.07361532 
O 1.33842573 -3.18024859 2.84599052 
O -0.60677506 0.34011519 3.55776459 
Vibrational frequencies (in cm-1) 
-1717.3  32.1  46.9  61.7  83.7 106.4 125.3 161.6 181.1 199.6 216.1 263.0 289.4 292.1 
314.5 353.8 375.6 404.5 439.7 563.8 576.9 598.0 664.2 698.3 790.1 822.3 884.8 916.1 
920.2 947.5 996.4 1005.6 1015.2 1021.0 1036.8 1047.1 1051.6 1086.8 1103.3 1128.4 1142.6 
1165.6 1184.6 1210.4 1238.3 1241.4 1259.3 1264.6 1270.2 1271.5 1284.6 1288.4 1290.9 
1298.5 1301.0 1316.5 1323.1 1331.1 1353.6 1377.6 1381.8 1405.9 1406.7 1578.9 1850.7 
2153.3 2643.0 2652.5 2666.3 2673.6 2675.6 2676.8 2677.0 2678.8 2715.6 2726.0 2730.0 
2759.5 2776.3 2780.1 2782.7  
 
 
name= TS95 
energy (in kcal/mol)= 0.870554 
ZPE (in kcal/mol)= 141.763 
G (in kcal/mol)= 117.624 
Geometry 
C 2.56109189 0.28324471 2.93242073 
C 1.57779589 0.09334211 2.05229948 
C 0.79452230 -1.18302396 1.99506196 
C -0.33823893 -1.31142059 0.98601939 
C -0.46188555 -0.02938770 0.16306163 
C 0.96899832 0.37001113 -0.31977101 
C 1.13158322 1.10862324 1.05014420 
C -0.44740479 1.23980525 1.10550288 
C -1.12388658 1.14920692 2.45677222 
C -0.93920581 2.48997124 0.38435551 
H 3.13371821 1.19552448 2.99971783 
H 2.45537719 -3.26278511 2.73433889 
H 2.86040575 -0.46468427 3.65353200 
H 1.59619699 -3.10096673 2.89534922 
1008 
 
H -1.28310411 -1.53524384 1.52039019 
H -0.15814287 -2.18272148 0.32388491 
H -1.25133341 -0.06451162 -0.58668649 
H 0.98692890 1.03036972 -1.18804335 
H 1.66388868 -0.44814702 -0.51327255 
H 1.69526182 2.04127583 1.05168652 
H -2.20488627 0.99981096 2.34644725 
H -0.97107152 2.06925950 3.03575122 
H -0.75176748 0.33042969 3.08433366 
H -0.49717175 2.60204813 -0.61154280 
H -0.69239478 3.39502198 0.95184038 
H -2.02775692 2.46673402 0.25585982 
O 2.28197928 -3.23070474 1.46594475 
O 0.77487458 -1.93063535 3.00877135 
O 2.16250625 -2.09344925 0.98973921 
Vibrational frequencies (in cm-1) 
-1327.2  69.6  82.9 124.2 142.2 159.4 179.2 194.3 198.3 294.3 305.1 335.2 362.3 372.5 
392.9 404.1 441.4 447.9 469.9 518.9 524.6 601.6 623.6 669.5 722.6 764.0 803.9 819.8 
882.6 921.9 945.5 962.0 1002.4 1013.5 1015.8 1020.0 1043.1 1048.2 1080.7 1083.5 1091.1 
1123.8 1133.1 1177.4 1184.9 1191.1 1226.8 1244.1 1273.4 1287.7 1288.4 1290.1 1298.9 
1302.2 1303.8 1304.9 1314.5 1328.5 1359.4 1385.4 1389.2 1407.5 1421.9 1625.0 1656.8 
1862.8 2659.1 2666.6 2676.7 2677.1 2681.3 2690.3 2717.9 2740.0 2749.6 2753.7 2767.9 
2781.4 2781.6 2783.7 3521.7  
 
 
name= TS96 
energy (in kcal/mol)= 2.812678 
ZPE (in kcal/mol)= 139.884 
G (in kcal/mol)= 113.521 
Geometry 
C 0.03361501 3.27450022 2.53086309 
C 1.22215533 2.36832849 2.68192737 
C 1.87465316 -2.62899743 1.46192265 
C 2.48924423 -1.38473669 1.60522131 
C 2.53389134 -0.15048754 0.89766242 
C 3.17349455 1.06181814 1.63165220 
C 1.89034165 1.90382028 1.41779527 
C 1.21593151 0.70117725 0.66160697 
C -0.04007324 0.12531863 1.27807214 
C 0.98676547 1.00844754 -0.81091669 
H -0.50327176 3.39289921 3.48595519 
H -0.68440167 2.88937870 1.79514697 
H 0.33825333 4.27912556 2.20671649 
H 2.12035294 -3.18156243 0.53341897 
H 2.44491411 -1.09082036 3.35996085 
H 1.69341031 -0.91125156 3.19775584 
H 3.05483757 -0.35772107 -0.07552630 
H 4.06671433 1.46412445 1.14684553 
H 3.43016409 0.87754419 2.68262249 
H 2.05780266 2.77272089 0.75323929 
H 0.04457409 -0.03402978 2.36074986 
H -0.28395514 -0.85393900 0.84056880 
H -0.90955853 0.77373401 1.11625747 
H 1.88467072 1.40347262 -1.29934148 
H 0.19249371 1.75361114 -0.94376179 
H 0.68137408 0.11061458 -1.36269309 
O 1.19516478 1.47851548 3.76495565 
O 1.20405597 -3.17725656 2.32708988 
O 2.06941346 2.64977374 3.76519565 
Vibrational frequencies (in cm-1) 
-483.9  39.5  49.1  69.5  77.1 112.6 162.8 170.9 188.4 201.0 246.5 254.5 285.5 306.4 
316.9 355.2 370.0 375.6 394.0 429.6 468.3 492.8 536.0 575.7 639.1 687.4 777.9 802.5 
825.0 874.1 917.5 920.2 928.3 947.6 991.2 1006.1 1014.9 1034.0 1053.5 1085.7 1093.8 
1098.3 1111.4 1136.3 1164.5 1194.3 1215.6 1252.8 1263.8 1269.3 1273.5 1280.9 1283.8 
1285.1 1293.7 1297.1 1302.2 1311.8 1341.6 1351.6 1386.5 1400.6 1404.4 1568.0 1596.5 
1009 
 
1772.4 2640.9 2662.2 2666.8 2670.0 2670.9 2672.4 2676.4 2676.7 2687.1 2722.3 2759.8 
2778.4 2779.1 2782.1 5072.4  
 
 
name= TS97 
energy (in kcal/mol)= 1.319435 
ZPE (in kcal/mol)= 141.385 
G (in kcal/mol)= 115.798 
Geometry 
C 1.64682905 1.29596564 6.04021780 
C 2.05933896 2.28287111 4.99703488 
C 0.58267830 -0.44308040 2.83636070 
C 1.59991694 -0.34715209 1.79389044 
C 2.79506484 0.50743352 2.22021332 
C 3.28387934 0.36385094 3.68667217 
C 3.05188369 1.87166556 3.94076402 
C 2.56279828 2.04987056 2.45441515 
C 1.14715698 2.55981575 2.29253119 
C 3.52143813 2.89951842 1.63085278 
H 2.48387109 0.70220868 6.42234526 
H 0.88719639 0.58980142 5.64949146 
H 1.17163650 1.79897447 6.89758497 
H -0.55948126 0.03281226 3.40093012 
H 1.15638603 0.09651243 0.86995357 
H 1.96810057 -1.35444058 1.48987534 
H 3.61442130 0.33664044 1.49443590 
H 4.33186138 0.05689319 3.77466875 
H 2.70466520 -0.31274946 4.31852266 
H 3.99483186 2.42192213 4.13599337 
H 0.81413461 2.51312153 1.25039339 
H 1.07586388 3.61267197 2.61560597 
H 0.42173629 2.01248029 2.90459588 
H 3.48907826 3.94957822 1.95337653 
H 3.26069466 2.87876750 0.56644591 
H 4.56064513 2.56582104 1.72298740 
O -0.50352301 -0.87425924 4.49694849 
O 0.66208110 -1.30125316 3.79228053 
O 1.63403221 3.41379408 5.00746758 
Vibrational frequencies (in cm-1) 
-1732.8  39.2  49.4  90.7 106.7 116.9 173.0 193.1 197.5 212.7 229.8 279.0 286.1 323.8 
332.7 352.4 378.7 422.9 480.7 487.6 561.6 604.2 669.3 705.9 798.0 815.3 900.5 915.3 
924.8 967.1 995.6 1002.1 1009.1 1019.5 1026.3 1044.7 1053.7 1078.8 1111.8 1124.9 1131.5 
1153.7 1192.9 1216.0 1230.9 1254.5 1258.8 1262.4 1272.3 1281.8 1286.5 1293.3 1295.3 
1296.8 1301.6 1307.0 1322.4 1330.9 1358.1 1378.6 1386.5 1406.4 1407.8 1582.1 1835.3 
2198.8 2628.1 2649.3 2658.6 2673.0 2675.3 2677.6 2678.0 2681.0 2710.9 2717.0 2730.4 
2763.3 2773.3 2778.6 2782.0  
 
 
name= TS98 
energy (in kcal/mol)= 1.325207 
ZPE (in kcal/mol)= 141.57 
G (in kcal/mol)= 116.287 
Geometry 
C 1.51739939 3.15560846 3.43831241 
C 1.61802820 1.82485512 3.43175365 
C -0.41712405 -1.02433533 0.95925993 
C 0.95015841 -1.06013752 0.73253192 
C 2.21733583 -0.53605438 1.12124303 
C 2.35781306 -0.51613168 2.68223080 
C 2.60354614 1.01499128 2.66566354 
C 2.43377443 1.03304464 1.09708674 
C 1.25287030 1.82328448 0.57511021 
C 3.71318407 1.43341671 0.37960584 
H 2.16225969 3.81069795 2.88135621 
H 0.75681594 3.67045465 4.00878286 
1010 
 
H -0.68932209 0.55947893 3.21993613 
H -1.10935720 -1.43856582 0.20748633 
H 1.17766833 -1.92645103 -0.67132576 
H 1.06957770 -1.18264694 -0.95632899 
H 3.07049908 -1.06791813 0.65416846 
H 3.18987335 -1.11271601 3.05995095 
H 1.44780103 -0.83329601 3.21441022 
H 3.63236297 1.28328487 2.97438252 
H 0.32590809 1.57324860 1.11658919 
H 1.07757999 1.63922228 -0.48847104 
H 1.40407386 2.90306998 0.70501648 
H 4.58050079 0.85968767 0.72516983 
H 3.94134743 2.49445040 0.54628683 
H 3.62983280 1.28752514 -0.70281465 
O -0.54353043 1.30348420 3.86527475 
O -0.90757334 -0.62116711 2.01452866 
O 0.81135393 1.03747831 4.23425327 
Vibrational frequencies (in cm-1) 
-756.6  33.5  55.4  99.1 140.3 163.6 168.3 184.6 214.9 226.6 266.1 272.0 279.9 312.7 
328.5 361.2 408.0 469.3 481.9 543.5 566.0 583.0 615.6 639.6 654.6 693.0 703.3 761.1 
805.5 843.9 924.3 929.8 945.3 978.2 995.4 996.4 1002.2 1006.3 1015.1 1035.8 1062.3 
1074.1 1107.6 1119.5 1130.8 1157.2 1206.6 1252.0 1281.4 1286.4 1288.2 1291.4 1299.0 
1301.2 1303.9 1324.8 1338.9 1345.3 1358.8 1376.4 1401.9 1403.6 1443.6 1654.2 1749.2 
1850.3 2658.7 2658.9 2666.1 2674.8 2679.4 2682.7 2715.3 2720.4 2726.8 2753.3 2770.1 
2778.8 2782.5 2790.7 4858.1  
 
 
name= TS99 
energy (in kcal/mol)= 1.833493 
ZPE (in kcal/mol)= 141.227 
G (in kcal/mol)= 115.011 
Geometry 
C 1.11784037 2.14299271 4.44431628 
C 1.41018550 2.85331722 3.16181506 
C 2.18798828 -0.93391264 2.68667448 
C 3.04387021 -0.65570543 1.53975730 
C 3.55939496 0.78379476 1.56026557 
C 3.65328298 1.48995407 2.94169105 
C 2.72156345 2.62342713 2.45644959 
C 2.59346818 1.92277224 1.05168676 
C 1.18700054 1.51132265 0.67026274 
C 3.21878473 2.74458856 -0.06638458 
H 1.95695492 2.17197183 5.14700077 
H 0.85664762 1.08210260 4.26891027 
H 0.24309896 2.58428500 4.94994438 
H 2.08629742 -1.10782841 4.03041642 
H 2.54581498 -0.85000264 0.56294982 
H 3.91604652 -1.35472014 1.56606025 
H 4.52438927 0.81572372 1.01797297 
H 4.66391561 1.82564159 3.19711006 
H 3.28828216 0.91285370 3.79408352 
H 3.24256553 3.60010860 2.38607215 
H 0.56361618 2.40280623 0.47915583 
H 0.67261504 0.95462338 1.46009569 
H 1.17050269 0.90611515 -0.24236874 
H 2.62835367 3.65088860 -0.26327568 
H 3.26518699 2.17702683 -1.00306156 
H 4.23683242 3.07001680 0.17338578 
O 0.67427246 -1.26475359 3.99553517 
O 0.91592530 -1.09442901 2.59825666 
O 0.61529046 3.63021726 2.68788997 
Vibrational frequencies (in cm-1) 
-1749.5  21.4  48.5  72.9  84.8 125.1 163.8 176.5 186.1 205.8 231.7 271.2 282.7 325.9 
328.5 356.4 373.3 427.5 471.1 491.4 561.8 601.0 667.5 706.8 785.2 814.1 905.1 912.4 
927.4 961.7 991.1 1006.8 1008.7 1016.4 1020.1 1042.7 1047.2 1078.2 1107.9 1124.7 1129.7 
1011 
 
1171.2 1186.6 1216.8 1235.2 1257.1 1261.2 1264.5 1274.9 1282.2 1289.3 1292.9 1294.7 
1297.8 1300.3 1307.3 1322.9 1331.2 1358.4 1377.7 1382.1 1403.2 1406.6 1590.8 1834.1 
2208.0 2635.1 2646.6 2657.6 2672.0 2674.5 2678.0 2678.4 2683.0 2711.9 2717.9 2728.8 
2762.7 2773.7 2779.9 2782.0  
 
 
name= TS100 
energy (in kcal/mol)= 4.087747 
ZPE (in kcal/mol)= 139.725 
G (in kcal/mol)= 112.857 
Geometry 
C 0.30758949 3.57599424 2.94758075 
C 1.28975249 2.46283346 3.17987648 
C 2.37133445 -2.51316034 1.55569146 
C 2.13206689 -1.16365642 1.43776169 
C 2.62284795 0.12764791 1.16737142 
C 3.21326913 0.97568462 2.33403500 
C 2.20957368 2.11955336 2.04139535 
C 1.58941610 1.28903810 0.85829445 
C 0.13663813 0.88395976 0.98105133 
C 1.84457698 1.93994247 -0.49346154 
H -0.45008180 3.61352448 3.74649111 
H -0.22475212 3.45868641 1.99461689 
H 0.80906748 4.55305294 2.93234153 
H 2.86860372 -2.96120435 0.66511732 
H 1.48080533 -0.99297108 3.33781506 
H 0.82840686 -0.96389658 2.91943636 
H 3.35938126 0.02357511 0.32235245 
H 4.26365250 1.25003740 2.21043386 
H 3.10631408 0.52155398 3.32801544 
H 2.70817459 3.04188901 1.68665750 
H -0.12910187 0.55194920 1.99291625 
H -0.08416524 0.03681969 0.31311904 
H -0.54496172 1.69823055 0.71348367 
H 1.57652986 1.26305895 -1.31487865 
H 2.89328159 2.22477240 -0.63100764 
H 1.24358771 2.84913140 -0.61688071 
O 0.86361118 1.41487558 4.00660211 
O 2.00001510 -3.24439416 2.46548763 
O 1.84454739 2.39630732 4.46699679 
Vibrational frequencies (in cm-1) 
-150.5  23.3  48.9  69.2  97.2 151.8 162.0 185.0 200.0 201.6 247.2 253.9 275.5 295.9 
315.6 325.1 329.3 344.9 393.3 423.8 442.4 468.2 528.7 552.7 608.2 684.4 706.0 778.5 
813.9 871.4 888.9 920.1 927.5 938.8 994.0 1006.5 1016.4 1019.9 1052.8 1080.9 1082.9 
1094.6 1110.1 1128.9 1155.4 1184.5 1210.5 1248.4 1264.7 1269.1 1273.3 1277.3 1281.5 
1284.6 1294.4 1297.2 1302.6 1311.7 1341.6 1350.1 1387.8 1401.5 1405.3 1569.6 1660.7 
1796.0 2621.3 2662.2 2662.5 2667.7 2672.3 2673.6 2676.9 2678.0 2680.7 2721.3 2756.7 
2778.6 2779.8 2782.6 5297.1  
 
 
name= TS101 
energy (in kcal/mol)= 2.692482 
ZPE (in kcal/mol)= 141.198 
G (in kcal/mol)= 114.881 
Geometry 
C 4.56419162 3.51196188 4.53472728 
C 4.80445307 2.12371305 4.02023482 
C 2.72268338 -1.30148327 3.28991302 
C 2.75395533 -0.91602565 1.88856896 
C 3.54470765 0.31322931 1.47119406 
C 4.97384263 0.48750355 2.04376377 
C 4.62347637 1.91165419 2.54344060 
C 3.13969543 1.72030426 2.05656416 
C 2.08904014 1.71802949 3.14880875 
C 2.75510644 2.70950850 0.96463148 
1012 
 
H 3.81917128 4.06012613 3.94836374 
H 5.49867996 4.09218632 4.51935972 
H 4.22568384 3.49002981 5.58295564 
H 2.06509095 -2.07044839 4.18899939 
H 1.69850085 -0.79631633 1.53249774 
H 3.13512598 -1.79990837 1.30956453 
H 3.55483100 0.35109208 0.36120636 
H 5.77082644 0.45265832 1.29614164 
H 5.25364460 -0.21007292 2.84272796 
H 5.15215688 2.70422686 1.98381844 
H 1.14816901 1.27643434 2.79835527 
H 1.85753760 2.73616715 3.48776889 
H 2.39985482 1.15809414 4.04153074 
H 2.67537100 3.72983917 1.35897864 
H 1.78420571 2.45456900 0.52279900 
H 3.48745510 2.73456027 0.14948496 
O 2.92386011 -1.69159931 5.26586802 
O 3.52387672 -0.93475578 4.22052476 
O 5.15553170 1.23059534 4.74887851 
Vibrational frequencies (in cm-1) 
-1757.7  36.5  48.5  64.1  92.0 101.4 120.4 160.9 186.6 199.4 207.2 252.9 263.7 287.6 
316.5 352.9 381.2 407.8 440.5 562.2 575.8 595.4 670.3 738.5 793.5 819.3 872.6 919.3 
926.4 952.1 996.2 1006.8 1016.4 1019.6 1036.5 1048.1 1055.1 1085.5 1102.7 1130.9 1134.8 
1157.9 1194.8 1204.1 1233.8 1242.6 1252.2 1257.8 1265.6 1271.2 1286.3 1287.2 1292.5 
1297.3 1302.0 1307.7 1327.7 1340.8 1360.8 1380.6 1394.6 1406.4 1414.4 1636.1 1855.6 
2218.0 2633.9 2662.6 2665.0 2673.9 2675.2 2675.6 2677.4 2679.1 2709.3 2721.5 2725.9 
2760.7 2779.8 2780.0 2782.9  
 
 
name= TS102 
energy (in kcal/mol)= 3.353208 
ZPE (in kcal/mol)= 141.293 
G (in kcal/mol)= 115.155 
Geometry 
C 0.10248421 1.74926834 4.82973138 
C 1.22845691 2.11924590 3.91193344 
C -2.25581130 -0.30625503 2.06821516 
C -1.43305879 0.25523136 0.96702733 
C -0.04208871 0.33866616 1.08312523 
C 0.68924526 0.07872103 2.38354105 
C 1.36689747 1.44388021 2.56238752 
C 0.68073454 2.22217498 1.44010718 
C -0.36492840 3.12084722 1.69423168 
C 1.53276965 2.49213454 0.23163810 
H -0.02665697 2.50676607 5.61931126 
H 0.30572127 0.79541425 5.33621306 
H -0.85592051 1.65259859 4.30341621 
H -2.04601775 -1.34264880 2.36832914 
H -1.93275752 1.70531375 1.02229360 
H -1.86881189 0.10663660 -0.02613278 
H 0.55173008 0.18803086 0.18133001 
H 1.41090250 -0.75037130 2.30062427 
H 0.02008487 -0.18901797 3.21451966 
H 2.46449536 1.36452352 2.35480892 
H -1.63645348 2.48010191 1.27730275 
H -0.50521438 3.97851576 1.04414127 
H -0.69793820 3.31594501 2.70727762 
H 2.16151343 3.38135554 0.39803026 
H 0.92686768 2.68406495 -0.66293464 
H 2.21348128 1.66585023 -0.00677656 
O -3.60545094 0.07212388 2.11380421 
O -2.64925819 0.54993412 3.10750306 
O 2.04027987 2.95041644 4.23968770 
Vibrational frequencies (in cm-1) 
1013 
 
-1791.2  31.5  38.6  53.0  78.5 141.5 144.6 169.9 183.2 206.9 280.6 311.4 339.3 344.4 
380.4 428.7 449.3 457.8 487.5 518.6 559.4 603.9 616.9 636.0 799.5 825.6 892.8 914.5 
935.6 964.8 972.6 978.8 995.8 1009.0 1018.0 1037.7 1043.4 1051.6 1061.3 1072.6 1091.8 
1113.8 1125.0 1150.6 1163.1 1216.8 1260.9 1262.3 1266.5 1275.6 1282.9 1283.4 1292.5 
1297.0 1325.0 1332.8 1346.0 1365.5 1374.7 1383.4 1396.3 1442.9 1540.4 1559.6 1621.6 
1838.6 2666.0 2667.0 2668.7 2671.4 2676.5 2683.5 2697.8 2699.6 2730.2 2741.1 2754.9 
2759.0 2778.0 2778.8 3218.7  
 
 
name= TS103 
energy (in kcal/mol)= 5.108035 
ZPE (in kcal/mol)= 140.178 
G (in kcal/mol)= 113.747 
Geometry 
C -0.72370770 0.82364729 -1.38913092 
C 0.73122819 1.17215271 -1.25103212 
C -0.46968665 -3.08909110 -1.21170629 
C 0.73316086 -2.89780201 -0.55108327 
C 1.71076951 -1.92689124 -0.19457412 
C 1.05309969 -0.70584229 0.53654057 
C 1.66861789 0.27051702 -0.49288157 
C 2.28895750 -0.93511399 -1.29042546 
C 1.76341473 -1.14185456 -2.69390432 
C 3.80879602 -0.90260448 -1.29283757 
H -1.26199765 0.97403593 -0.44314765 
H -0.87434691 -0.21382182 -1.71219338 
H -1.21264964 1.47039889 -2.13752231 
H -1.28771331 -2.39284487 -0.93775627 
H 1.73460911 -4.09575588 -1.47005274 
H 1.55191847 -4.44243866 -0.78259849 
H 2.53131012 -2.36720821 0.41329490 
H 1.41244059 -0.56863490 1.56164586 
H -0.03900683 -0.72642192 0.57486030 
H 2.46559801 0.90020036 -0.03846553 
H 2.05010110 -0.31026617 -3.35374360 
H 0.67077181 -1.22251030 -2.73261074 
H 2.16393358 -2.05985330 -3.14333124 
H 4.18282413 -0.07096613 -1.90674908 
H 4.23099552 -1.82533947 -1.70815018 
H 4.22707726 -0.77241633 -0.28844903 
O 0.99792022 2.54609691 -1.11141909 
O -0.70483881 -4.02188949 -1.97210664 
O 1.30801835 1.83217854 -2.34670631 
Vibrational frequencies (in cm-1) 
-524.4  33.3  39.7  73.3  87.9 128.4 149.1 173.6 183.8 211.2 231.6 274.4 279.4 307.0 
320.4 351.0 371.6 390.9 397.4 407.4 459.2 507.7 543.7 550.9 673.1 701.1 782.9 815.0 
862.8 877.5 908.2 914.9 932.4 936.9 991.8 1006.8 1013.4 1017.0 1052.7 1066.5 1089.1 
1097.5 1119.8 1131.9 1169.8 1210.6 1252.6 1255.3 1272.5 1274.6 1277.3 1281.4 1284.1 
1294.1 1298.5 1300.6 1310.7 1331.1 1351.7 1363.6 1387.1 1403.2 1405.5 1551.8 1635.1 
1775.1 2637.8 2662.4 2667.3 2670.5 2671.6 2672.9 2677.5 2678.3 2704.8 2713.4 2760.9 
2776.4 2779.4 2781.5 5051.0  
 
 
name= TS104 
energy (in kcal/mol)= 4.905012 
ZPE (in kcal/mol)= 141.234 
G (in kcal/mol)= 117.642 
Geometry 
C 1.25211534 1.55380270 5.11998736 
C 1.91604774 1.83642162 3.84624749 
C 2.08818539 -0.46554051 3.18362865 
C 1.83820935 -0.46952585 1.68880748 
C 1.25418646 0.82187236 1.12934775 
C 2.17313189 2.05198044 1.38848253 
C 1.28957898 2.41194239 2.63000596 
1014 
 
C 0.13662495 1.52499991 1.99189761 
C -0.76410791 0.69381854 2.86943675 
C -0.74783412 2.41018329 1.10763310 
H 1.86256504 1.91194843 5.97319707 
H 1.13842084 0.46235760 5.32692188 
H 0.24596345 1.99027724 5.19077583 
H 3.26806872 -0.00653749 3.89397437 
H 1.15724857 -1.31377295 1.44428898 
H 2.79336866 -0.69849636 1.17486463 
H 0.96524935 0.68347274 0.07635433 
H 2.14078832 2.80640739 0.59734659 
H 3.22470907 1.82013670 1.56797284 
H 1.02318435 3.47150305 2.74842635 
H -1.42508448 1.31862769 3.48149455 
H -0.23612418 0.01832028 3.55313834 
H -1.40363235 0.04007070 2.25793633 
H -1.38426941 3.06682445 1.71153281 
H -1.41092138 1.79741984 0.48385551 
H -0.16900964 3.04697207 0.43075732 
O 3.80603834 0.91284609 4.49744416 
O 1.50200969 -1.23922910 3.89624864 
O 3.23981911 1.90611541 3.74822939 
Vibrational frequencies (in cm-1) 
-1432.5 103.2 119.9 144.2 162.4 181.6 195.5 206.9 243.2 254.5 259.3 282.7 317.4 369.9 
370.2 394.7 431.5 466.3 486.0 529.2 552.5 602.8 656.0 706.9 802.2 855.9 891.6 917.0 
935.6 980.9 992.7 1003.8 1012.9 1018.4 1028.6 1029.7 1045.2 1067.9 1077.9 1090.8 1100.4 
1137.6 1183.8 1189.8 1205.3 1208.3 1217.5 1243.8 1273.5 1277.1 1279.3 1287.0 1292.4 
1298.9 1303.4 1304.9 1332.7 1366.8 1370.7 1384.0 1389.0 1405.7 1415.2 1485.8 1674.1 
1819.5 2586.7 2661.2 2662.4 2663.9 2674.1 2675.7 2679.5 2680.6 2722.9 2728.2 2739.1 
2755.9 2761.3 2781.4 2787.5  
 
 
name= TS105 
energy (in kcal/mol)= 4.929342 
ZPE (in kcal/mol)= 141.998 
G (in kcal/mol)= 117.445 
Geometry 
C 0.34317173 2.90904978 1.64998827 
C 1.14440539 2.80758059 0.39038169 
C -0.11971294 -1.14553395 -0.88095476 
C 1.32766138 -1.45778212 -0.67060745 
C 2.30041578 -0.35769703 -0.22380989 
C 2.05957521 0.45967881 1.08008845 
C 2.24575528 1.78448004 0.32142114 
C 2.37552529 0.98966396 -1.03556908 
C 1.26200115 1.22932121 -2.03325750 
C 3.73124601 1.19296603 -1.70139489 
H -0.20834086 3.85766449 1.70072454 
H 0.95205413 2.80957331 2.55243635 
H -0.41076183 2.09361002 1.66682612 
H -0.63834327 -1.57017024 -1.74442095 
H 1.74691733 -1.92443389 -1.58848894 
H 1.35293609 -2.24313705 0.13055333 
H 3.30534879 -0.83510854 -0.18294724 
H 2.75161592 0.24739805 1.89605523 
H 1.05206986 0.38191810 1.81824345 
H 3.19329101 2.29835126 0.58548873 
H 0.27544535 1.22171086 -1.55056671 
H 1.27011479 0.49094910 -2.83867478 
H 1.35469033 2.22911479 -2.48869030 
H 3.85964910 0.51701342 -2.55380873 
H 4.56477501 1.02163392 -1.01291541 
H 3.82715074 2.21959646 -2.08053546 
O 0.18461665 0.07849635 0.89166800 
O -0.83397060 -0.48216526 -0.09613320 
1015 
 
O 0.95463923 3.56988565 -0.52809150 
Vibrational frequencies (in cm-1) 
-1117.5  36.6  74.2 111.3 158.8 181.4 198.2 198.8 214.9 236.8 262.7 309.6 325.3 350.3 
389.1 400.2 431.7 444.5 480.6 508.4 559.3 598.6 659.3 711.3 765.9 812.2 845.6 870.9 
902.5 948.3 989.8 996.9 1008.6 1018.2 1025.8 1043.1 1053.1 1062.6 1100.2 1118.5 1164.1 
1187.0 1208.4 1220.5 1230.8 1255.2 1262.5 1267.7 1270.7 1275.8 1277.8 1288.7 1294.7 
1301.2 1302.8 1318.6 1323.8 1342.0 1380.1 1388.4 1403.5 1409.3 1444.1 1705.1 1834.7 
2064.1 2631.6 2643.4 2659.7 2674.7 2675.1 2680.8 2684.0 2686.3 2692.9 2705.1 2712.6 
2720.6 2774.6 2779.0 2782.1  
 
 
name= TS106 
energy (in kcal/mol)= 7.060566 
ZPE (in kcal/mol)= 140.267 
G (in kcal/mol)= 114.383 
Geometry 
C 0.12204465 0.91688868 5.10178088 
C 0.19483044 0.52075255 3.88428506 
C -1.17194559 -1.73259840 -0.62305426 
C -1.31246119 -0.46777216 0.17511331 
C 0.03717157 0.09581931 0.56955214 
C 0.76984732 -0.68478720 1.69646978 
C 0.82230905 0.58732268 2.58348827 
C 0.02026799 1.38509441 1.47223519 
C -1.34285334 1.87751609 1.90989120 
C 0.83793028 2.52402719 0.88224286 
H -1.47401775 -2.10707789 3.59497657 
H -1.14974464 -0.01140544 5.31754510 
H 0.29758948 1.38790982 6.00059020 
H -0.29514589 -2.36259355 -0.42868952 
H -1.93051177 -0.68721956 1.08205275 
H -1.90530990 0.28384398 -0.38658285 
H 0.66854029 0.23866620 -0.32651604 
H 1.75057588 -1.07659809 1.41890984 
H 0.18418829 -1.50442548 2.12616677 
H 1.85951423 0.97535764 2.69161788 
H -1.93579874 1.07857002 2.38489701 
H -1.92599568 2.25687195 1.06287163 
H -1.26062751 2.68795685 2.64399273 
H 1.83404269 2.19995100 0.56122365 
H 0.97528146 3.33416505 1.60854673 
H 0.33681003 2.95443236 0.00566838 
O -1.79959686 -1.22603084 3.33572696 
O -1.99476916 -2.05963587 -1.44250452 
O -0.98143591 -0.37710560 4.17366028 
Vibrational frequencies (in cm-1) 
-1187.8  40.3  49.5  88.5 103.1 143.1 167.9 174.4 191.7 205.2 216.1 247.6 275.2 295.2 
316.2 356.9 381.6 402.7 435.9 486.5 544.7 555.7 602.4 624.8 665.8 719.0 805.9 831.9 
839.8 882.1 922.8 940.0 945.2 991.9 992.9 1003.2 1013.5 1019.1 1071.4 1096.5 1125.0 
1129.7 1165.6 1179.5 1198.8 1225.7 1233.4 1258.6 1264.9 1275.0 1283.3 1286.2 1295.4 
1299.5 1303.8 1307.8 1310.7 1325.2 1342.2 1354.4 1367.4 1404.0 1405.4 1836.2 2107.0 
2333.4 2632.7 2654.4 2658.7 2675.2 2677.5 2680.5 2685.1 2711.7 2721.3 2735.2 2763.6 
2778.4 2782.5 2832.1 2866.5  
 
 
name= TS107 
energy (in kcal/mol)= 7.742884 
ZPE (in kcal/mol)= 140.589 
G (in kcal/mol)= 116.228 
Geometry 
C 0.57611459 2.99387305 3.96837494 
C 1.27615035 2.51534084 2.77703188 
C 0.71271290 -1.56303422 1.68378550 
C 1.47760408 -0.39838428 1.43451094 
C 0.90536536 0.65478562 0.56104080 
1016 
 
C 1.78755622 1.94400303 0.40710305 
C 0.90801961 2.74021337 1.40123537 
C -0.26206118 1.52068816 1.14200901 
C -1.01500430 1.01178399 2.33296017 
C -1.21140354 2.05174987 0.08646164 
H -0.39134400 3.47711689 3.75526448 
H 1.19730852 3.73084766 4.51714070 
H 0.38503145 2.17988433 4.70329864 
H 1.22753238 -2.45174865 2.08718139 
H 2.55175655 -0.48350893 1.41343096 
H 1.72661133 -0.03617828 3.10249763 
H 0.61900881 0.21319341 -0.41635456 
H 1.76364200 2.35619743 -0.60777544 
H 2.84008453 1.82060779 0.66868795 
H 0.56791313 3.72783151 1.09896826 
H -1.68412738 1.74568143 2.78343448 
H -0.37545286 0.56276547 3.10387597 
H -1.63979068 0.14280010 2.00923906 
H -1.85106774 1.22992962 -0.28043170 
H -0.69402686 2.45870523 -0.78976034 
H -1.87824451 2.82776724 0.47648452 
O 2.09926481 0.72899010 3.85171579 
O -0.50388059 -1.65171021 1.53443774 
O 2.30738649 1.69367519 2.84625121 
Vibrational frequencies (in cm-1) 
-484.1  67.9 105.6 111.5 139.7 146.5 196.8 209.9 221.3 254.9 263.3 295.6 298.1 320.0 
334.6 368.5 420.0 426.7 455.5 488.9 535.5 574.9 639.6 693.3 717.6 787.3 846.1 898.0 
923.8 948.5 984.4 994.5 997.6 1002.2 1012.9 1018.7 1026.2 1045.9 1068.7 1082.0 1102.3 
1136.5 1153.8 1193.8 1207.6 1231.1 1241.3 1245.6 1252.9 1261.8 1274.6 1279.2 1285.5 
1292.8 1304.5 1341.9 1357.5 1367.4 1370.7 1394.9 1402.1 1443.4 1464.3 1526.4 1766.3 
1980.1 2610.9 2619.3 2650.0 2655.8 2660.6 2678.4 2680.8 2684.6 2707.7 2745.5 2758.0 
2762.4 2771.0 2778.4 2778.8  
 
 
name= TS108 
energy (in kcal/mol)= 10.334496 
ZPE (in kcal/mol)= 138.061 
G (in kcal/mol)= 109.693 
Geometry 
C 1.94594282 3.11299393 6.97061456 
C 2.73283731 2.11651610 6.11369596 
C 1.05303291 -2.07809851 8.00278625 
C 0.77063698 -1.15803220 6.84354133 
C 1.42937473 0.16976896 6.99796741 
C 2.06602749 0.77216109 5.99111019 
C 3.06891012 2.72266349 4.78184001 
C 2.21647024 2.79770316 3.73702386 
C 0.96623129 2.15204943 3.75017902 
C 2.65682261 3.45587572 2.46343197 
H 1.91016858 2.79021287 8.01877293 
H 0.92222646 3.23445649 6.60894311 
H 2.43083803 4.09747904 6.95783741 
H 1.65329766 -1.68964562 8.83441902 
H -0.33218370 -1.02544623 6.73908338 
H 1.06300661 -1.66372642 5.89480361 
H 1.33818837 0.62819639 7.98328847 
H 2.16114399 0.31005876 5.00528571 
H 4.12419260 0.44318000 7.79947120 
H 4.08249072 3.11048285 4.71152466 
H 0.22537948 2.16231368 4.50362432 
H 0.15888285 2.35092300 2.33415319 
H -0.01408107 3.06213130 2.66255106 
H 3.71294968 3.76466816 2.50102899 
H 2.07524987 4.36162522 2.25136248 
H 2.56570596 2.77075011 1.60820476 
1017 
 
O 3.89280279 1.38597298 7.98453108 
O 0.63309602 -3.20824805 8.01794286 
O 4.04199275 1.92847387 6.68270637 
Vibrational frequencies (in cm-1) 
-832.8  27.8  46.6  60.4  88.8  92.1  95.7 120.1 128.7 137.3 166.6 177.6 200.6 243.9 
248.2 283.8 300.3 336.1 347.6 401.8 428.2 445.7 459.9 494.3 514.0 566.1 638.0 682.2 
704.9 758.1 881.6 902.0 933.2 958.6 965.4 992.5 1002.6 1021.9 1040.9 1048.9 1059.9 
1070.7 1110.4 1130.2 1157.6 1185.0 1206.5 1208.2 1243.9 1280.7 1281.6 1287.2 1293.1 
1293.9 1301.9 1334.8 1335.7 1342.1 1360.5 1373.2 1386.1 1400.8 1498.6 1801.7 1830.6 
1861.5 2644.4 2652.1 2665.1 2672.4 2674.0 2685.6 2725.5 2731.6 2733.4 2752.8 2755.2 
2777.6 2781.9 2868.1 4876.4  
 
 
name= TS109 
energy (in kcal/mol)= 6.996114 
ZPE (in kcal/mol)= 141.64 
G (in kcal/mol)= 115.429 
Geometry 
C 1.03597920 5.75409058 -0.84745899 
C 0.99089421 4.71541382 0.23889284 
C 1.23066664 0.70650833 1.72570487 
C 2.59235045 1.13628950 1.62656498 
C 3.07349355 2.53029890 1.71128324 
C 2.13980926 3.64118635 2.27099450 
C 2.27821956 4.46256233 0.96641578 
C 3.15985551 3.32065070 0.33878902 
C 2.53321178 2.61448905 -0.84839624 
C 4.56950927 3.78434372 0.00628511 
H 1.94414773 5.67380813 -1.45590309 
H 1.00872694 6.76428321 -0.41670703 
H 0.16834503 5.66594388 -1.51783107 
H 0.69021736 0.05832131 1.04500700 
H 3.25616796 0.49204917 1.05940758 
H 2.46610299 0.66356795 3.20024932 
H 4.05877826 2.54750279 2.22345757 
H 2.52047920 4.13999232 3.16433643 
H 1.10941717 3.33249058 2.47957202 
H 2.83830014 5.40220163 1.10713418 
H 1.51058837 2.27945754 -0.62517624 
H 3.10828206 1.72147575 -1.12220429 
H 2.48646434 3.26169992 -1.73042230 
H 5.21176073 2.93209997 -0.24796060 
H 5.04057161 4.30634443 0.84676765 
H 4.57571852 4.46724112 -0.85058735 
O 1.30060781 0.16697771 3.18809547 
O 0.48654462 1.30412187 2.73895585 
O -0.03265422 4.13466739 0.50311900 
Vibrational frequencies (in cm-1) 
-1696.7  24.8  39.1  52.2 105.5 136.3 154.8 180.7 186.4 207.0 228.9 272.4 280.4 316.8 
360.2 385.4 423.5 454.5 539.1 568.6 596.1 615.8 663.0 698.9 808.8 823.7 840.9 918.9 
926.5 969.1 995.5 1003.4 1007.9 1015.7 1030.2 1044.5 1050.3 1085.8 1106.5 1114.7 1135.7 
1141.5 1165.1 1206.2 1233.8 1243.8 1259.0 1264.2 1268.4 1274.7 1290.6 1295.5 1300.8 
1302.4 1308.1 1311.2 1321.4 1347.0 1372.1 1381.9 1402.8 1405.0 1409.2 1515.7 1852.7 
2069.3 2670.9 2671.3 2676.8 2677.7 2679.0 2680.8 2682.3 2711.0 2713.8 2730.9 2763.2 
2765.2 2780.6 2780.8 2783.1  
 
 
name= TS110 
energy (in kcal/mol)= 8.305225 
ZPE (in kcal/mol)= 140.641 
G (in kcal/mol)= 115.634 
Geometry 
C 3.77270611 2.73101887 4.74802643 
C 3.01610213 2.01804796 3.66149455 
C 0.56251950 0.14806877 3.03862408 
1018 
 
C 1.05157105 -0.86016926 2.17131614 
C 2.74228084 -0.71805163 2.06377985 
C 3.39483280 -0.38098497 3.30268387 
C 3.77747208 1.01001526 2.86655461 
C 3.24301211 0.63112713 1.41929106 
C 2.26016604 1.55557215 0.73972326 
C 4.41050340 0.34851659 0.47465460 
H 3.10566981 3.34862805 5.36542500 
H 4.54120721 3.39023088 4.32531721 
H 4.27641986 2.01323457 5.41002828 
H 0.07372850 1.08247414 2.71473498 
H 0.69822468 -0.81732645 1.13343376 
H 0.94877290 -1.89165962 2.55743199 
H 2.98579505 -1.64001533 1.52738047 
H 3.88406575 -0.98046579 4.01007131 
H 2.22606367 -0.91043101 4.63337082 
H 4.85950577 1.21961848 2.87201632 
H 1.81206218 1.08158024 -0.14073489 
H 2.75879355 2.47456878 0.40220177 
H 1.44781874 1.88355738 1.39670543 
H 4.94226194 1.27018880 0.21488543 
H 4.06540430 -0.11319304 -0.45622377 
H 5.14056355 -0.33269267 0.93091008 
O 1.21310853 -1.04985271 4.86219302 
O 0.66770354 0.15887265 4.33569661 
O 1.83219736 2.24500066 3.50826172 
Vibrational frequencies (in cm-1) 
-626.0  48.3  90.9 108.4 115.1 143.0 163.1 197.9 203.4 211.4 228.5 239.4 295.7 306.0 
320.8 366.6 403.5 441.7 462.0 511.3 570.5 593.0 617.2 637.8 671.9 735.6 808.3 875.4 
907.6 947.5 972.8 982.4 992.3 1009.0 1019.7 1035.2 1041.6 1067.6 1081.9 1089.8 1111.4 
1147.9 1200.3 1203.3 1211.3 1223.3 1237.8 1248.7 1263.6 1269.1 1277.1 1287.3 1290.9 
1299.7 1300.6 1305.0 1310.4 1336.1 1371.3 1378.0 1400.0 1402.5 1415.1 1563.4 1816.3 
2272.6 2637.9 2667.8 2673.2 2675.2 2676.2 2676.3 2679.5 2683.2 2715.3 2729.3 2745.8 
2780.4 2781.2 2783.2 2819.3  
 
 
name= TS111 
energy (in kcal/mol)= 9.091488 
ZPE (in kcal/mol)= 140.823 
G (in kcal/mol)= 114.781 
Geometry 
C 3.51297192 4.47500186 5.70231366 
C 2.30175931 4.22050487 4.85510460 
C -1.09883419 1.68513895 1.25327082 
C -0.31050960 2.92030380 1.36833357 
C 0.98042015 2.63457837 2.14940150 
C 0.79582507 2.54180530 3.67448792 
C 2.12736343 3.02647754 4.17530454 
C 1.99998499 3.76399815 2.10863399 
C 1.57548164 5.10428921 2.12795553 
C 3.38315601 3.42883539 1.67233729 
H 3.47309411 3.87275874 6.62062234 
H 3.56944516 5.53079937 6.00682549 
H 4.44139686 4.22319969 5.17770663 
H -2.02398966 1.52146500 1.78481459 
H -0.88754341 3.73983663 1.84357327 
H -0.03709437 3.28123862 0.34363394 
H 1.43350579 1.69135884 1.74916128 
H 0.56909700 1.51993679 4.01732006 
H -0.03112342 3.18208527 4.03441587 
H 2.89332068 2.26624546 4.23673020 
H 0.55783335 5.36239998 1.85263412 
H 2.27706715 5.88656251 1.85903980 
H 1.34793404 5.41146703 3.42649330 
H 4.13099181 4.13274212 2.06558654 
1019 
 
H 3.44987254 3.46621846 0.57015963 
H 3.69958957 2.41861458 1.97175021 
O 0.31477257 0.75888068 -0.14743300 
O -0.75379437 0.67886857 0.51259886 
O 1.49608649 5.20277008 4.71653128 
Vibrational frequencies (in cm-1) 
-1410.8  37.4  49.5  78.2  80.4 101.8 141.9 150.4 174.1 230.7 258.2 288.8 301.2 341.1 
362.6 383.7 424.3 449.3 498.4 516.2 562.4 600.4 627.7 677.7 721.0 817.9 888.4 911.1 
932.4 938.2 968.1 998.2 1028.0 1036.9 1041.7 1049.3 1058.8 1065.5 1085.4 1128.3 1139.4 
1150.8 1176.0 1204.8 1213.8 1222.4 1235.3 1256.1 1266.3 1273.6 1279.4 1290.1 1297.6 
1309.9 1323.2 1336.2 1339.7 1344.8 1362.2 1379.0 1386.7 1445.9 1559.8 1601.8 1629.7 
1796.2 2644.3 2655.7 2666.8 2669.2 2673.2 2679.1 2688.1 2703.3 2721.5 2729.0 2750.3 
2768.9 2773.1 2775.9 2782.3  
 
 
name= TS112 
energy (in kcal/mol)= 8.496496 
ZPE (in kcal/mol)= 141.912 
G (in kcal/mol)= 116.532 
Geometry 
C 4.46511039 1.08709773 3.64692077 
C 3.65788281 -0.06346885 3.80135504 
C 1.66391540 -1.84993426 6.42329091 
C 0.47315068 -1.97246722 5.50356128 
C 0.70169350 -1.51502093 4.07421179 
C 2.01384902 -1.98178500 3.38873867 
C 2.43285014 -0.51354977 3.12504418 
C 1.09520509 -0.01342427 3.80800506 
C 1.28248173 0.87868257 5.01649459 
C 0.16517010 0.65453519 2.80474190 
H 4.49503742 1.85108326 4.39804541 
H 4.77238992 1.45411251 2.69586702 
H 5.22940414 0.11132237 4.65796749 
H 2.67126491 -1.83584966 5.98055934 
H -0.38669854 -1.41334522 5.93738346 
H 0.14614463 -3.03748422 5.49662417 
H -0.19060055 -1.79441234 3.47644377 
H 1.86110224 -2.57329524 2.48175176 
H 2.70471856 -2.54256448 4.02902985 
H 2.47706085 -0.25514491 2.04844227 
H 1.58898632 1.89181537 4.72201550 
H 2.04821735 0.50884485 5.71009961 
H 0.35126565 0.97253518 5.59067946 
H 0.00194813 0.03899863 1.91302197 
H 0.56947334 1.61691518 2.46594009 
H -0.81794057 0.85349887 3.24982656 
O 1.54494150 -2.51058551 7.65389060 
O 1.48765697 -1.05453203 7.56402365 
O 4.25034448 -0.78785384 4.68621326 
Vibrational frequencies (in cm-1) 
-1917.6  39.7  50.4  72.1 102.3 147.8 161.3 201.1 212.9 223.1 275.2 289.9 330.5 357.2 
369.2 383.6 405.1 434.4 444.2 549.7 588.5 671.4 726.7 788.7 818.8 875.8 884.5 906.4 
929.5 946.9 985.5 1001.0 1006.9 1013.5 1018.2 1039.4 1054.2 1070.8 1087.8 1114.0 1122.6 
1138.3 1172.8 1207.5 1216.5 1234.1 1251.9 1268.2 1279.9 1286.0 1287.6 1291.9 1293.8 
1299.5 1302.7 1314.5 1325.3 1341.9 1355.8 1386.2 1405.8 1407.7 1532.9 1557.7 1577.8 
2123.6 2650.5 2658.4 2666.1 2672.1 2676.3 2676.7 2677.3 2711.3 2720.1 2731.5 2735.8 
2760.0 2779.7 2782.3 2809.8  
 
 
name= TS113 
energy (in kcal/mol)= 9.733792 
ZPE (in kcal/mol)= 140.851 
G (in kcal/mol)= 115.729 
Geometry 
C 3.12097501 1.67357311 4.10107471 
1020 
 
C 2.56373048 0.56601993 3.61025786 
C 0.02457647 -2.39523769 1.68588745 
C 1.27182850 -2.62532555 1.08720364 
C 2.57673671 -2.22478885 1.64197555 
C 2.66567741 -1.98124129 3.17833111 
C 3.27221643 -0.56986485 2.95627170 
C 3.06646634 -0.71475654 1.40809803 
C 1.95081254 0.12888974 0.81458527 
C 4.34449686 -0.58754005 0.61025518 
H 2.55421382 2.46722395 4.56154600 
H 4.17779820 1.86540411 4.09114882 
H -0.37708874 0.99144328 4.12528811 
H -0.79274358 -3.12182401 1.61541946 
H 1.03606790 -0.89109176 0.52266690 
H 1.32603332 -3.41759821 0.35485221 
H 3.36429491 -2.92657458 1.30265119 
H 3.31521279 -2.67698090 3.71168333 
H 1.69146745 -1.98956102 3.68260424 
H 4.34815837 -0.53701369 3.22427452 
H 1.79897263 1.09418617 1.33558090 
H 0.78177113 -0.28461832 1.30585456 
H 2.08837567 0.35881350 -0.25138995 
H 5.15093852 -1.20096887 1.03467114 
H 4.70690638 0.44787944 0.58831763 
H 4.21059120 -0.92159133 -0.42630228 
O 0.50391908 1.43945529 4.04344432 
O -0.25784298 -1.29240246 2.20919657 
O 1.22577822 0.27946531 3.60276113 
Vibrational frequencies (in cm-1) 
-1371.9  41.3  56.9  76.3 129.0 159.6 174.8 193.6 210.0 238.5 244.7 282.7 313.9 327.1 
377.2 400.1 415.6 470.4 489.9 512.2 591.4 613.1 621.7 658.1 728.3 768.7 833.2 873.0 
926.7 934.2 956.3 980.3 988.9 1002.4 1003.3 1026.6 1048.5 1061.0 1086.5 1098.9 1114.0 
1125.5 1147.0 1157.9 1161.9 1196.3 1252.2 1262.5 1284.2 1290.0 1292.4 1297.2 1307.6 
1316.1 1327.2 1337.4 1355.0 1362.9 1367.7 1380.2 1400.3 1410.2 1511.6 1572.0 1723.4 
1879.1 2569.7 2625.0 2672.0 2677.4 2678.9 2685.4 2715.8 2721.7 2727.6 2729.1 2762.4 
2781.0 2784.1 2797.5 2852.8  
 
 
name= TS114 
energy (in kcal/mol)= 9.942461 
ZPE (in kcal/mol)= 140.833 
G (in kcal/mol)= 115.015 
Geometry 
C 0.67854871 2.89738401 2.28892690 
C 1.36038637 1.59397520 2.57581963 
C 2.24042188 -2.35383041 3.17220894 
C 3.55430425 -2.08148843 2.57549518 
C 3.83195637 -0.62159866 2.21711634 
C 3.45610299 0.37352708 3.33157732 
C 2.73698043 1.48528027 2.62517005 
C 3.01752162 -0.05772306 1.06123124 
C 1.78676551 -0.62070420 0.69540395 
C 3.72196072 0.84732556 0.10829884 
H 0.75561503 3.57040386 3.15471272 
H -0.39333418 2.74925765 2.08779999 
H 1.11704012 3.41231696 1.42691532 
H 1.52469024 -1.58140788 3.44309402 
H 3.69790025 -2.74123994 1.68049803 
H 4.34604764 -2.45201874 3.27899458 
H 4.92194177 -0.53575820 1.98149218 
H 4.34888747 0.74514390 3.86509780 
H 2.81853741 -0.07991548 4.11319926 
H 3.34008305 2.35814266 2.41583780 
H 1.30299992 -0.29241337 -0.21836728 
H 0.91179084 -0.21267767 1.65657581 
1021 
 
H 1.56884475 -1.66571208 0.89964597 
H 4.55264989 1.40333535 0.56550789 
H 3.04504918 1.59348984 -0.33491412 
H 4.14139425 0.26392987 -0.72934803 
O 2.60802238 -4.51129893 3.14271161 
O 1.83222350 -3.55628747 3.43119124 
O 0.59601893 0.56553943 2.66001883 
Vibrational frequencies (in cm-1) 
-1444.8  33.2  40.4  79.5 105.7 138.8 152.8 176.6 187.3 216.5 254.6 292.0 303.3 335.4 
368.9 379.5 442.5 454.4 481.1 539.9 585.8 615.6 632.2 676.3 734.9 781.3 856.5 896.6 
924.6 951.1 965.6 995.7 1028.9 1040.1 1046.4 1047.3 1061.3 1069.7 1077.3 1135.2 1144.2 
1162.1 1181.8 1203.0 1209.3 1231.8 1245.9 1253.0 1257.3 1266.2 1278.4 1278.5 1292.6 
1302.4 1312.0 1331.4 1345.5 1358.7 1377.0 1378.8 1390.5 1449.0 1557.3 1592.1 1639.4 
1788.7 2618.9 2658.1 2662.0 2667.3 2668.3 2671.8 2678.7 2696.3 2698.7 2717.9 2747.1 
2767.6 2772.1 2775.5 2781.8  
 
 
name= TS115 
energy (in kcal/mol)= 12.78548 
ZPE (in kcal/mol)= 140.215 
G (in kcal/mol)= 113.553 
Geometry 
C 3.23695830 0.92044566 4.15737307 
C 2.82707009 0.27447734 2.88860617 
C 0.07352972 -0.59180261 -0.30869164 
C 0.91520461 0.36645042 -1.10497077 
C 2.14224959 0.90163377 -0.38304281 
C 3.03727802 0.02434511 0.43167900 
C 3.08324148 0.90420382 1.59169936 
C 1.93847916 1.80119577 0.91051755 
C 0.59799457 1.70478221 1.59846761 
C 2.35989707 3.24520615 0.71380457 
H 3.01077165 2.00096945 4.14054196 
H 4.31833361 0.81649741 4.34395404 
H 2.72024064 0.49336072 5.03335474 
H 0.54573295 -1.51746949 0.04069968 
H 0.29042693 1.22575329 -1.43499454 
H 1.24005057 -0.14584725 -2.03687729 
H 2.73980778 1.46311639 -1.14306283 
H 3.60622095 -0.80767983 0.15826992 
H 2.05893749 -1.56513340 1.25918269 
H 4.02843692 1.49545533 1.70195037 
H -0.21440029 2.05015426 0.94319154 
H 0.56288578 2.30399151 2.51425517 
H 0.34904063 0.67001532 1.88013321 
H 3.33741597 3.32944093 0.22513563 
H 2.41920650 3.78316738 1.66641761 
H 1.63525309 3.77692798 0.08258629 
O 1.48999504 -1.43460779 2.07526280 
O -1.09737674 -0.38221135 -0.10431191 
O 2.46315118 -0.95942072 3.05157095 
Vibrational frequencies (in cm-1) 
-332.4  29.5  45.9  64.6  73.6 111.4 134.8 165.1 195.0 213.8 218.9 239.5 261.8 297.9 
309.3 347.8 374.7 412.4 431.0 458.4 510.0 536.8 575.7 624.8 718.1 739.8 803.8 820.6 
900.7 966.3 984.9 998.5 1003.6 1010.3 1017.9 1028.5 1037.7 1046.4 1100.5 1131.7 1151.6 
1165.1 1187.3 1206.6 1242.6 1255.5 1257.8 1259.6 1272.9 1281.5 1282.3 1289.9 1295.2 
1298.1 1302.2 1306.5 1311.1 1332.0 1371.6 1378.3 1396.9 1404.2 1416.0 1444.6 1831.8 
2637.3 2648.5 2653.2 2657.8 2660.6 2664.5 2671.9 2676.0 2677.6 2680.6 2686.9 2737.9 
2766.8 2779.1 2781.9 2817.6  
 
 
name= TS116 
energy (in kcal/mol)= 13.545314 
ZPE (in kcal/mol)= 139.515 
G (in kcal/mol)= 113.084 
1022 
 
Geometry 
C 3.57885846 0.91220652 3.25688755 
C 2.42791453 0.11374748 2.72747229 
C -1.56482905 -1.22100082 -0.18942543 
C -0.39382859 -1.11048794 0.45153268 
C 0.98099153 -1.37478346 0.28039267 
C 1.76330311 -1.99443461 1.46651011 
C 2.68884278 -0.75100851 1.52891131 
C 2.02608152 -0.19995100 0.20552366 
C 1.46149191 1.20397022 0.26061451 
C 2.95166637 -0.34964439 -0.99216182 
H 4.06822878 1.49426668 2.46474867 
H 4.34022866 0.25984961 3.70725287 
H 3.25472337 1.61747021 4.03794489 
H -2.54101571 -0.88712408 0.12696972 
H -0.65352609 -0.68853420 2.08602079 
H -0.57652337 0.01674786 1.71377702 
H 0.99539649 -2.02319262 -0.68509368 
H 2.28211064 -2.92603490 1.22021409 
H 1.16735193 -2.17305883 2.36766804 
H 3.75800321 -0.98351042 1.41245699 
H 0.83010206 1.39819072 -0.61952960 
H 2.25714134 1.95893016 0.26104001 
H 0.84239711 1.38812748 1.14552387 
H 3.38979692 -1.35328074 -1.05512740 
H 3.77542821 0.37125962 -0.96363310 
H 2.40174743 -0.18750250 -1.93159728 
O -0.53411138 -2.28566127 -1.88279790 
O -1.63146918 -1.84137427 -1.38532926 
O 1.33409603 0.17091800 3.24070195 
Vibrational frequencies (in cm-1) 
-723.4  32.8  50.6  76.9 104.2 106.9 114.7 157.0 177.7 199.7 217.6 261.3 289.7 310.4 
326.7 358.7 387.3 391.8 427.0 441.7 462.4 485.8 576.4 599.6 644.7 696.1 776.9 829.8 
846.9 859.4 881.9 903.8 942.1 988.4 998.2 1007.4 1017.1 1034.9 1035.6 1047.7 1067.5 
1089.2 1107.9 1125.2 1152.1 1183.3 1209.8 1226.9 1241.2 1259.5 1268.4 1271.7 1278.3 
1281.9 1293.3 1294.7 1303.4 1305.5 1329.9 1352.7 1378.2 1393.2 1402.7 1412.1 1805.2 
1840.6 2463.0 2665.5 2668.2 2669.1 2671.5 2673.8 2679.6 2683.8 2733.2 2744.6 2760.5 
2778.6 2779.2 2781.2 4898.3  
 
 
name= TS117 
energy (in kcal/mol)= 14.405961 
ZPE (in kcal/mol)= 138.757 
G (in kcal/mol)= 111.578 
Geometry 
C 1.03252206 4.14278751 5.24545385 
C 1.14463978 2.66023470 5.10797896 
C 0.69895051 -1.22552281 1.61716845 
C 0.88649938 -0.85680201 3.05432521 
C 2.14591946 -0.01450538 3.27188624 
C 2.30337316 0.52871464 4.66589675 
C 2.27218829 2.00409013 4.72033671 
C 2.17109344 1.32228789 2.62035780 
C 0.94315686 2.00323492 2.16327496 
C 3.46417186 1.84466512 2.11980283 
H 1.53624227 4.47656979 6.16802650 
H -0.01199328 4.48477112 5.31198384 
H 1.50271839 4.66742893 4.40436402 
H 0.01766010 -2.05285472 1.38092671 
H 0.93977202 -1.75727435 3.70289631 
H -0.01509188 -0.31719473 3.43801833 
H 3.03215915 -0.63708548 2.98653094 
H 2.98441475 0.02620048 5.32237471 
H 0.94241640 0.34030627 5.31075289 
H 3.21999496 2.52902612 4.68375602 
1023 
 
H 0.64245250 1.60636476 1.17032432 
H 1.05041806 3.09122580 2.05599195 
H 0.08023108 1.82660515 2.83635070 
H 3.51809626 2.94298343 2.09910728 
H 3.62802133 1.49424364 1.08061316 
H 4.32826421 1.48957852 2.70819278 
O -0.11421822 0.74451791 5.53263895 
O 1.26426033 -0.63090870 0.72808727 
O -0.07017527 2.13094344 5.33822254 
Vibrational frequencies (in cm-1) 
-947.8  18.1  51.1  74.4  82.5  92.2 124.5 137.9 150.1 164.3 195.6 222.0 237.5 270.5 
293.9 321.5 340.7 396.1 457.4 467.7 525.1 582.6 617.0 645.6 710.7 784.4 808.4 839.0 
897.9 928.9 944.3 974.6 997.5 1008.3 1038.3 1043.4 1051.0 1062.2 1094.8 1127.4 1143.0 
1158.2 1173.6 1201.9 1230.4 1238.0 1248.2 1252.8 1259.0 1268.1 1269.7 1273.3 1276.6 
1290.6 1296.8 1315.0 1334.7 1365.2 1380.5 1381.1 1392.9 1410.4 1439.0 1645.2 1762.2 
1826.3 2617.2 2623.5 2640.8 2652.1 2656.8 2660.4 2662.2 2674.0 2695.4 2728.0 2755.5 
2758.3 2766.2 2776.1 2783.0  
 
 
name= TS118 
energy (in kcal/mol)= 10.597179 
ZPE (in kcal/mol)= 142.569 
G (in kcal/mol)= 116.942 
Geometry 
C 2.50527165 1.97530621 3.71757995 
C 2.76307241 0.92102562 2.71960957 
C -0.97321137 -2.59960780 0.85606931 
C -0.73894923 -1.16282073 1.24728940 
C 0.63832002 -0.67164962 0.81019969 
C 1.75222318 -1.29285391 1.68839376 
C 2.28641169 0.69753818 1.44517790 
C 0.88676287 0.86690727 0.93060570 
C -0.05958375 1.58314655 1.89171567 
C 0.84031974 1.56159429 -0.43169431 
H 1.57339264 1.78974361 4.27616582 
H 2.40985987 2.96470989 3.24205968 
H 3.31395424 2.04842858 4.46389776 
H -1.82764363 -3.10514359 1.32395911 
H -0.88031546 -1.03313932 2.33802976 
H -1.52328340 -0.53374676 0.77194206 
H 0.80265423 -0.98120632 -0.25193680 
H 2.26180073 -2.11902079 1.19411820 
H 1.46955694 -1.46715024 2.71775649 
H 3.02603024 0.42235053 0.67722430 
H -1.07753004 1.63391518 1.49059843 
H 0.26968496 2.61525302 2.06234774 
H -0.10730145 1.08495250 2.86504353 
H 1.52597710 1.09726684 -1.15054752 
H 1.13205880 2.61456589 -0.34472369 
H -0.16448350 1.52695661 -0.86483090 
O 3.57366638 -1.06308842 2.30404838 
O -0.27647879 -3.17867399 0.06181945 
O 3.56134846 -0.05904592 3.19128059 
Vibrational frequencies (in cm-1) 
-641.4  34.7  50.4 109.6 112.1 132.7 141.2 176.6 190.7 225.6 252.4 267.8 291.0 304.0 
312.9 385.4 418.0 467.4 513.7 521.6 580.4 607.1 650.3 683.4 770.9 791.2 877.4 894.8 
917.5 952.8 987.7 995.5 1002.5 1016.6 1026.5 1045.2 1050.9 1078.9 1102.4 1125.4 1163.6 
1174.5 1192.4 1200.5 1218.5 1261.1 1268.4 1272.6 1275.7 1293.4 1295.5 1299.0 1310.4 
1313.0 1319.9 1337.4 1345.0 1357.5 1363.8 1383.0 1405.9 1408.2 1426.7 1712.5 1843.8 
2651.3 2656.4 2660.1 2665.6 2667.4 2674.7 2676.9 2680.7 2682.4 2693.1 2713.0 2722.3 
2739.6 2773.5 2781.2 2782.9  
 
 
name= TS119 
energy (in kcal/mol)= 14.694026 
1024 
 
ZPE (in kcal/mol)= 139.14 
G (in kcal/mol)= 111.28 
Geometry 
C 1.78779261 -1.23850617 6.07098562 
C 2.46251065 -1.54156509 4.95900870 
C -0.03431074 -4.73477229 1.36070272 
C 0.73954791 -3.66342137 1.14886210 
C 1.31967898 -2.76132105 2.19563373 
C 1.70977698 -3.52230391 3.48705766 
C 2.62207993 -2.84036400 4.38570480 
C 0.32030817 -1.65604656 2.46462727 
C 0.69847495 -0.31804013 1.91801446 
C -0.82658201 -1.85772170 3.11601412 
H 1.68457975 -0.24124734 6.45512825 
H 1.30443260 -1.98269406 6.67959493 
H 2.45453299 1.08389138 4.53088699 
H -0.46583972 -5.36462813 0.59313917 
H -0.05495305 0.45109458 2.13392288 
H 0.96787872 -3.36367126 0.12655359 
H 2.26179757 -2.31222513 1.78244004 
H 2.08048961 -4.53593337 3.21890236 
H 0.78137184 -3.74923923 4.08252523 
H 4.09159784 -3.08809579 4.04736069 
H 1.65120460 0.03147152 2.34184917 
H -0.92460593 -5.88094036 2.66955985 
H 0.81708009 -0.35613022 0.82587111 
H 3.94401580 -2.57346697 3.42344798 
H -1.54941502 -1.08515663 3.31266262 
H -1.12812148 -2.82032574 3.50068327 
O 3.28677421 0.62964403 4.81419940 
O -0.32118724 -5.10514398 2.64520073 
O 3.13317654 -0.62652581 4.16542921 
Vibrational frequencies (in cm-1) 
-933.1  25.6  38.0  55.8  60.5  76.7 116.9 139.6 141.1 179.5 198.3 237.1 248.8 251.5 
267.8 291.4 324.7 391.9 402.7 429.9 514.2 522.2 561.8 573.0 613.9 624.2 633.9 660.9 
717.5 746.8 815.2 857.2 938.4 961.2 982.8 993.5 1001.2 1018.9 1036.2 1042.4 1050.9 
1072.2 1084.2 1098.5 1151.6 1174.3 1208.8 1219.4 1250.3 1260.4 1276.2 1282.4 1289.2 
1292.9 1313.8 1326.4 1350.9 1359.2 1374.2 1390.1 1391.3 1399.5 1483.6 1854.8 1867.2 
1875.0 2625.3 2670.0 2674.8 2688.0 2722.1 2727.2 2728.6 2735.0 2755.9 2778.0 2789.7 
2800.2 2806.6 2868.3 4569.5  
 
 
name= TS120 
energy (in kcal/mol)= 13.434604 
ZPE (in kcal/mol)= 140.559 
G (in kcal/mol)= 114.159 
Geometry 
C 1.67417619 3.70909015 4.45033020 
C 1.26294964 2.44534876 3.75769451 
C -0.40855849 -1.15380659 1.21847445 
C 0.67427344 -0.63571318 0.35514221 
C 1.46051667 0.54208973 0.93965140 
C 1.94009584 0.40169864 2.39662112 
C 2.06437001 1.84577455 2.79702348 
C 0.71881252 1.86811740 1.07959876 
C -0.60623976 1.91839655 1.53829524 
C 1.28846371 3.04770627 0.36560992 
H 2.47651553 3.50655105 5.17423525 
H 0.83395492 4.14660202 5.01135419 
H 2.04249320 4.46436228 3.74735658 
H -0.28620692 -1.32087271 2.27768867 
H 0.29091679 -0.34747398 -0.65003496 
H 1.39480170 -1.47065028 0.16158808 
H 2.35502861 0.68555852 0.27994151 
H 2.89306301 -0.14349142 2.48533190 
1025 
 
H 1.21627879 -0.13482590 3.03764583 
H 2.99927304 2.31454183 2.52476862 
H -1.17975600 2.83019990 1.40657374 
H -0.54946891 1.86128277 2.89660189 
H -1.24600514 1.04167341 1.51349535 
H 0.88379237 3.10810448 -0.65824940 
H 2.38344719 3.02155758 0.28205138 
H 1.03164471 3.99559431 0.86354736 
O -2.47579021 -1.87207309 1.25423615 
O -1.51652281 -1.40852029 0.58805933 
O 0.09388066 2.00912914 4.02731060 
Vibrational frequencies (in cm-1) 
-1479.8  43.1  46.5  48.1  70.4  98.9 139.9 160.8 187.1 239.1 249.2 268.1 284.3 326.7 
336.4 368.6 381.5 440.6 450.7 543.8 592.1 593.8 625.0 631.8 676.6 805.2 882.3 900.5 
922.7 947.8 974.5 995.5 1027.5 1038.4 1039.9 1047.6 1060.7 1069.5 1093.7 1125.2 1152.1 
1154.5 1187.4 1206.5 1230.5 1238.2 1259.2 1265.5 1277.2 1278.3 1282.3 1286.0 1295.2 
1304.5 1331.3 1336.6 1339.4 1348.0 1378.2 1384.1 1398.5 1445.7 1558.1 1561.9 1633.7 
1789.5 2641.2 2660.7 2665.5 2667.7 2670.8 2678.6 2695.0 2699.7 2706.9 2729.3 2748.5 
2769.2 2773.9 2776.4 2781.8  
 
 
name= TS121 
energy (in kcal/mol)= 14.52539 
ZPE (in kcal/mol)= 139.52 
G (in kcal/mol)= 112.822 
Geometry 
C 0.39132665 0.46716185 4.46580922 
C 0.63916684 -0.58996529 3.69135541 
C -0.75927640 -3.41131636 1.22022793 
C -0.07651150 -2.71467292 0.06598463 
C 0.94371237 -1.67485001 0.49113672 
C 1.61425383 -1.95397820 1.81292412 
C 1.33391620 -0.57915323 2.37485738 
C 0.40820539 -0.30857050 1.10576234 
C -1.07121889 -0.25101962 1.40913179 
C 0.84941122 0.90710378 0.30994791 
H -0.13696596 0.40581180 5.40238511 
H 0.18506050 -2.37033063 5.77447217 
H 0.67928266 1.47005362 4.21279570 
H -0.27055233 -3.38822549 2.20395676 
H -0.83965890 -2.25566154 -0.59779766 
H 0.41083114 -3.49608965 -0.55673088 
H 1.61612199 -1.46910471 -0.36099526 
H 3.15568969 -1.92123980 1.47988064 
H 2.89763176 -2.58147014 1.92503318 
H 2.18171574 0.12651512 2.41379992 
H -1.67501615 -0.25558133 0.49398773 
H -1.32770349 0.65630467 1.97356806 
H -1.40368671 -1.09960773 2.02546622 
H 0.63702599 1.83551560 0.85685460 
H 0.31379953 0.96668522 -0.64679122 
H 1.92012385 0.90047702 0.08479810 
O -0.46803246 -1.93661904 5.17431685 
O -1.80260407 -3.99359651 1.04822482 
O 0.30729796 -1.88966425 3.97589195 
Vibrational frequencies (in cm-1) 
-1271.2  32.2  41.4  54.3 104.7 116.5 155.7 159.7 178.4 184.8 213.0 223.7 238.6 268.3 
312.8 331.8 375.1 401.6 420.2 443.5 539.6 578.2 595.0 602.7 616.1 648.6 664.2 721.8 
763.1 828.0 855.4 967.1 989.5 1000.0 1011.3 1016.0 1026.0 1041.7 1045.4 1059.2 1087.9 
1104.2 1117.5 1150.6 1192.2 1201.2 1232.9 1254.9 1265.7 1271.0 1272.1 1283.1 1294.4 
1296.4 1302.5 1307.1 1321.3 1332.0 1339.4 1361.5 1378.1 1386.9 1402.7 1405.7 1827.3 
1875.9 2640.2 2658.6 2662.4 2672.4 2677.9 2679.0 2717.3 2721.7 2732.5 2741.2 2778.6 
2782.1 2800.9 2871.4 4369.8  
 
 
1026 
 
name= TS122 
energy (in kcal/mol)= 11.693718 
ZPE (in kcal/mol)= 142.943 
G (in kcal/mol)= 117.971 
Geometry 
C -0.07792938 0.78273519 3.65359665 
C 1.15315113 -0.01197807 3.49202703 
C 0.81352359 -0.98463529 -0.79244772 
C 2.31329747 -0.97959385 -0.64633336 
C 2.82356592 -0.65610321 0.75853726 
C 2.32090549 -1.66686189 1.81474625 
C 2.30853935 0.18219486 2.76277248 
C 2.45962795 0.73602307 1.37657837 
C 1.20185264 1.38881215 0.81305176 
C 3.62377344 1.72499230 1.26201129 
H -0.82210686 0.53843403 2.87569735 
H 0.12396973 1.86297380 3.58892173 
H -0.56609860 0.59719750 4.62509308 
H 0.38091596 -0.28795914 -1.52285048 
H 2.76789341 -0.26597026 -1.36263218 
H 2.69184376 -1.98618369 -0.93856385 
H 3.94058505 -0.72100268 0.71692543 
H 3.03426863 -2.46433419 2.00706188 
H 1.29017008 -1.98609053 1.69605269 
H 3.25836661 -0.03347276 3.27445941 
H 1.32907309 1.66501951 -0.23859089 
H 0.96512915 2.30995798 1.36064164 
H 0.32716078 0.73339511 0.89830031 
H 4.55074707 1.31883179 1.68201713 
H 3.40545514 2.64919745 1.80996909 
H 3.81946848 1.99352889 0.21932070 
O 2.13866909 -1.94444216 3.73060620 
O 0.09845685 -1.73414333 -0.17524406 
O 1.08649989 -1.20805179 4.11119315 
Vibrational frequencies (in cm-1) 
-637.0  40.5  71.0 108.1 116.3 152.0 181.3 188.2 218.8 243.3 246.9 286.9 305.6 309.8 
337.0 389.1 426.2 469.7 501.2 523.8 605.9 606.8 619.4 673.3 756.1 846.3 876.9 890.7 
913.5 949.0 984.6 986.8 1001.3 1018.1 1023.7 1045.4 1052.6 1064.9 1099.8 1137.2 1167.9 
1181.5 1187.8 1208.7 1225.9 1259.5 1268.1 1269.9 1293.8 1294.9 1302.1 1302.3 1307.2 
1310.6 1335.2 1342.7 1347.9 1366.6 1377.7 1382.1 1407.4 1408.4 1430.0 1710.1 1842.5 
2645.3 2656.1 2661.8 2663.5 2667.2 2671.2 2676.3 2678.5 2683.0 2691.6 2711.4 2716.5 
2736.7 2772.9 2779.0 2782.9  
 
 
name= TS123 
energy (in kcal/mol)= 15.880056 
ZPE (in kcal/mol)= 139.087 
G (in kcal/mol)= 110.912 
Geometry 
C 2.48983497 0.20923698 3.83609851 
C 2.90814509 -0.98667367 4.26317195 
C -0.27478659 -4.83395689 1.94143774 
C 1.00411938 -4.83001747 1.54734258 
C 2.02332601 -3.75908163 1.78266243 
C 1.73337713 -2.90584133 3.04204105 
C 2.91688175 -2.19559356 3.50274629 
C 2.11592530 -2.83497801 0.58524517 
C 3.48311483 -2.29812293 0.32229019 
C 1.05889767 -2.49154127 -0.15367897 
H 2.48957793 1.09287409 4.44657149 
H 2.10369211 0.37719464 2.84689188 
H 4.42643179 0.32294150 5.96617535 
H -0.99446343 -5.61755440 1.74096073 
H 4.18048863 -3.09123054 0.02751342 
H 1.37953460 -5.66788859 0.95880306 
1027 
 
H 3.01707533 -4.26080989 1.92951844 
H 1.24805588 -3.53069153 3.82060186 
H 0.93336770 -2.15719288 2.79115816 
H 3.57942989 -3.23851439 4.59650783 
H 3.49506452 -1.53683502 -0.46639246 
H -1.71589532 -3.87670000 2.85179588 
H 3.88700267 -1.82439985 1.23782514 
H 4.04021772 -3.12626373 3.92327345 
H 1.10939347 -1.82093519 -0.99291336 
H 0.06083352 -2.85121654 0.03395182 
O 3.55974142 -0.04045278 6.27889294 
O -0.75355810 -3.78178466 2.67270760 
O 3.47161970 -1.22818636 5.50452079 
Vibrational frequencies (in cm-1) 
-978.2  30.4  38.5  43.5  54.4  71.7 108.1 120.7 158.8 184.9 206.7 233.9 245.8 263.8 
269.5 295.1 309.3 347.0 405.8 413.4 522.0 532.7 566.6 579.7 609.2 624.3 638.1 650.4 
710.4 748.7 813.8 861.8 945.3 971.0 977.8 995.8 1002.6 1027.7 1033.6 1041.9 1052.8 
1066.7 1089.0 1100.5 1156.0 1178.2 1213.6 1223.8 1254.8 1261.4 1273.5 1278.3 1289.6 
1295.7 1312.4 1328.4 1356.1 1358.6 1374.1 1391.7 1395.4 1401.3 1483.4 1857.0 1862.2 
1867.2 2626.9 2651.8 2681.0 2691.2 2722.1 2727.8 2728.5 2734.4 2755.0 2775.8 2794.8 
2801.0 2805.4 2869.6 4550.7  
 
 
name= TS124 
energy (in kcal/mol)= 14.903045 
ZPE (in kcal/mol)= 140.633 
G (in kcal/mol)= 115.36 
Geometry 
C 2.09815387 0.83635817 0.39451456 
C 1.23532653 -0.17777788 0.44723583 
C -1.28278464 -1.79672381 2.20376825 
C -2.31708259 -1.64936670 1.15822627 
C -1.71344139 -1.42706214 -0.22373587 
C -0.30445266 -2.04006746 -0.46173177 
C 0.31146092 -0.62383414 -0.63078809 
C -1.13497484 0.00558364 -0.53572402 
C -1.32048730 1.07280675 0.52082672 
C -1.60802201 0.52306908 -1.88890273 
H 2.73252246 1.11627060 1.22057590 
H 0.85838439 0.02996912 3.09205680 
H 2.23686544 1.45592317 -0.47279646 
H -0.31938379 -1.94164224 3.18264969 
H -3.02755550 -0.82759794 1.39372732 
H -2.92879105 -2.57991113 1.14902069 
H -2.44487884 -1.74314925 -0.98998638 
H -0.23851841 -2.65266327 -1.36616374 
H 0.09184186 -2.64633597 0.35694308 
H 0.78236420 -0.47302255 -1.61932228 
H -2.36581068 1.39819518 0.58490228 
H -0.71076703 1.95920209 0.30111581 
H -1.03211798 0.72831616 1.52343172 
H -1.47014275 -0.21596057 -2.68590044 
H -1.05947400 1.42705041 -2.18100471 
H -2.67347625 0.78203150 -1.86230023 
O 1.64866839 -0.43058963 2.70059180 
O -1.16378854 -0.97675037 3.17422500 
O 1.04926671 -0.99586152 1.53748007 
Vibrational frequencies (in cm-1) 
-1992.0  45.7  86.8  95.0 103.4 128.1 172.4 178.1 188.4 208.6 232.8 274.7 292.4 317.8 
336.0 339.1 388.3 421.7 431.3 442.9 510.1 575.4 582.0 611.1 623.4 695.2 790.1 849.1 
910.8 925.0 951.2 995.7 1005.6 1008.0 1012.0 1017.2 1037.8 1050.6 1071.0 1102.4 1112.8 
1119.8 1149.3 1175.2 1206.0 1222.1 1244.5 1274.1 1284.2 1285.3 1296.0 1298.6 1300.7 
1309.6 1317.1 1322.5 1353.8 1360.0 1370.5 1377.2 1384.0 1405.6 1406.1 1537.1 1876.5 
2482.6 2658.7 2668.0 2674.9 2678.0 2679.3 2679.4 2717.8 2723.5 2729.0 2735.5 2762.5 
2780.7 2782.6 2796.2 2830.1  
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name= TS125 
energy (in kcal/mol)= 15.635205 
ZPE (in kcal/mol)= 140.49 
G (in kcal/mol)= 114.186 
Geometry 
C -0.29979278 2.42290748 3.77053578 
C 1.06280067 2.08751221 3.25062639 
C 3.34267611 0.29561314 0.74633524 
C 3.59514893 1.61001824 0.05080880 
C 3.15849458 2.85038017 0.80512871 
C 3.30883330 2.98431484 2.31053632 
C 1.81419717 3.15937722 2.53289557 
C 1.61089664 3.14831920 0.96010042 
C 0.64977640 2.10597605 0.42707330 
C 1.23651925 4.52439289 0.42814440 
H -0.22850423 3.03126141 4.68444278 
H -0.86596240 1.51531412 4.03350809 
H -0.89124985 2.99209232 3.04218000 
H 2.41448483 0.17558357 1.32366923 
H 3.09829461 1.58885594 -0.94515041 
H 4.68414732 1.69203636 -0.17962840 
H 3.67079876 3.72546815 0.33526639 
H 4.08152327 2.07172141 3.10341966 
H 3.55936648 1.48836978 2.81838283 
H 1.61168858 4.15159713 2.98302398 
H 0.75339288 1.99400906 -0.66048266 
H -0.39365045 2.38588181 0.62145304 
H 0.80031681 1.11398063 0.86986879 
H 0.21991086 4.80821991 0.72209225 
H 1.28273308 4.55193082 -0.66730704 
H 1.91218650 5.30500037 0.80143914 
O 3.79252304 -0.84408009 0.06845633 
O 4.46888923 -0.35773227 1.26718001 
O 1.54427671 0.98791443 3.41074520 
Vibrational frequencies (in cm-1) 
-1175.1  35.6  48.4  71.6  79.6  87.8 150.7 169.1 179.9 199.3 215.7 252.5 289.3 331.9 
356.0 375.9 398.1 407.9 434.0 537.3 556.1 592.0 593.6 624.5 738.2 770.0 788.6 838.6 
865.4 931.1 957.1 970.3 990.8 1005.5 1010.6 1016.3 1044.4 1046.3 1070.3 1097.2 1102.5 
1123.7 1145.7 1185.8 1206.0 1217.0 1234.4 1237.8 1257.9 1262.9 1266.9 1272.4 1283.2 
1288.6 1293.7 1298.6 1301.6 1305.4 1328.4 1344.6 1378.2 1384.7 1402.9 1406.9 1537.3 
1836.0 2646.3 2657.9 2665.2 2666.7 2671.9 2673.2 2674.1 2679.6 2699.4 2721.7 2733.7 
2777.7 2778.6 2781.9 4415.5  
 
 
name= TS126 
energy (in kcal/mol)= 15.677201 
ZPE (in kcal/mol)= 140.705 
G (in kcal/mol)= 116.049 
Geometry 
C 2.13514174 3.24521936 3.78096687 
C 2.73264653 1.90342327 3.52892828 
C 1.58132998 -0.53713082 2.47609004 
C 2.29376082 -0.72504945 1.14179749 
C 3.47635117 0.21023117 0.96955929 
C 4.36606901 0.35241528 2.23567792 
C 3.78611888 1.76128063 2.52078125 
C 3.17302669 1.75128532 1.03326255 
C 1.74117082 2.18837253 0.83888444 
C 4.08113018 2.54371707 0.09810846 
H 2.60294484 3.72017208 4.66157261 
H 1.04963416 3.19699209 3.98653176 
H 2.26861608 3.93115331 2.92948185 
H 2.49427834 -0.86567565 4.00114903 
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H 1.57794176 -0.59680932 0.30842744 
H 2.63190025 -1.77821320 1.10189494 
H 4.04143086 -0.06707154 0.06288559 
H 5.43962932 0.37286456 2.01890115 
H 4.21632886 -0.41697386 2.99684918 
H 4.56881156 2.53230865 2.64810677 
H 1.03998807 1.72310647 1.54911581 
H 1.38097878 1.88855029 -0.15722215 
H 1.61897013 3.27349969 0.91076250 
H 4.02915930 3.61941304 0.29817689 
H 3.78660838 2.39381199 -0.94929948 
H 5.13138328 2.24194683 0.18192693 
O 2.98372442 -0.13781260 4.57452643 
O 0.44658451 -0.17965072 2.57101896 
O 2.15432590 1.01128071 4.25565404 
Vibrational frequencies (in cm-1) 
-849.9  51.3  74.6 114.5 133.0 168.8 193.3 205.8 217.7 220.2 242.7 275.3 301.3 329.1 
357.1 368.6 394.8 431.0 441.0 495.7 538.1 575.6 590.6 686.2 768.2 791.3 815.9 883.1 
911.6 936.9 948.0 994.3 1005.7 1013.3 1027.7 1031.3 1043.6 1078.2 1084.9 1107.9 1124.5 
1135.6 1180.1 1187.0 1204.5 1228.8 1240.2 1253.5 1264.4 1269.1 1274.9 1278.4 1291.6 
1298.3 1301.7 1307.5 1326.8 1337.2 1355.6 1367.0 1388.0 1403.8 1408.3 1563.2 1781.4 
2224.3 2642.5 2650.3 2653.4 2671.2 2672.9 2673.7 2675.7 2679.3 2715.4 2722.6 2742.8 
2760.8 2762.6 2778.5 2782.0  
 
 
name= TS127 
energy (in kcal/mol)= 14.796049 
ZPE (in kcal/mol)= 142.049 
G (in kcal/mol)= 116.561 
Geometry 
C 0.13721939 2.21166891 0.42649920 
C 1.44319175 1.66942884 0.64979248 
C 2.78686457 -1.83623421 1.75804022 
C 3.20713676 -2.15034648 0.34458989 
C 3.03095207 -1.01971601 -0.65006001 
C 3.51194956 0.39236689 -0.22201477 
C 2.10875369 0.98416977 -0.51261484 
C 1.58144940 -0.44830767 -0.89500023 
C 0.47851978 -1.00130231 -0.01707908 
C 1.17138331 -0.53611273 -2.36075726 
H -0.79745432 2.84890257 0.94695412 
H -0.35037240 2.08447898 -0.51436778 
H -0.12957308 2.76456868 1.56982828 
H 2.92171812 -0.81100432 2.12727420 
H 2.65548490 -3.04823534 -0.01250666 
H 4.27531423 -2.46204813 0.37049969 
H 3.49294578 -1.32757564 -1.61033896 
H 4.31123764 0.80585795 -0.84170646 
H 3.83050689 0.48618389 0.82187807 
H 2.11053892 1.67443579 -1.37808530 
H 0.67842700 -0.86614066 1.05348138 
H 0.32959445 -2.07427521 -0.18773704 
H -0.47558719 -0.49511816 -0.21347301 
H 0.25665200 0.03742716 -2.55042204 
H 0.97434107 -1.57423363 -2.65336698 
H 1.94493762 -0.14626553 -3.03117399 
O 1.71120712 1.16251382 1.94541009 
O 2.33725896 -2.69892703 2.47293651 
O 2.30795203 2.41412396 1.49241330 
Vibrational frequencies (in cm-1) 
-1274.8  40.4  49.1  68.0 125.4 162.6 166.8 188.6 217.0 234.4 236.5 275.0 290.7 312.2 
320.7 353.0 400.0 422.7 435.9 513.6 529.6 599.8 674.2 725.1 736.9 761.6 791.9 851.9 
895.3 917.6 935.2 963.8 995.4 1007.0 1018.3 1033.8 1053.7 1072.7 1114.3 1130.9 1138.4 
1163.2 1187.3 1191.8 1215.3 1240.9 1255.7 1269.3 1285.9 1287.3 1291.9 1296.0 1300.5 
1303.9 1315.2 1321.2 1338.7 1354.6 1364.2 1386.1 1408.1 1408.9 1481.7 1554.8 1828.8 
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1881.0 2638.5 2657.3 2668.4 2677.2 2678.7 2679.6 2681.3 2713.5 2723.5 2738.4 2762.7 
2775.5 2781.3 2783.3 3713.7  
 
 
name= TS128 
energy (in kcal/mol)= 18.117655 
ZPE (in kcal/mol)= 139.602 
G (in kcal/mol)= 113.533 
Geometry 
C 1.30502686 2.46368246 3.84716029 
C 1.98303567 1.22913967 3.33909203 
C 1.06610332 -1.93734941 3.37777769 
C 1.46865803 -2.52856584 2.03764221 
C 1.74568037 -1.51627163 0.92470173 
C 2.64689274 -0.26323435 1.42665013 
C 1.92586421 0.88394894 1.99129867 
C 0.57854251 -0.90019167 0.29540771 
C -0.43377140 -0.31775562 1.07542060 
C 0.61607154 -0.69383612 -1.16949538 
H 0.22055589 2.42131926 3.67445522 
H 1.69062685 3.36023957 3.33937484 
H 1.45327107 2.61456535 4.92797761 
H 1.85891269 -1.78352292 4.13702152 
H 0.68095177 -3.23582279 1.70478101 
H 2.38406821 -3.14113132 2.19506605 
H 2.39166353 -2.03902126 0.17159996 
H 3.25424492 0.03302481 0.55257657 
H 3.35700316 -0.70013191 2.18048415 
H 1.65452221 1.66577950 1.28708599 
H -1.23389356 0.23582947 0.59002458 
H 0.24256369 0.45894148 1.80850990 
H -0.84784681 -0.88628228 1.93515414 
H -0.26168780 -0.15897768 -1.56241618 
H 0.67457251 -1.65236885 -1.71320724 
H 1.50593669 -0.11163676 -1.47392802 
O 3.24655754 -0.47239882 4.09644250 
O -0.09205252 -1.68111391 3.60846409 
O 2.58402533 0.62987214 4.34668506 
Vibrational frequencies (in cm-1) 
-884.7  42.9  69.6  80.2  90.2  98.6 105.3 124.1 159.9 216.8 252.1 264.3 312.6 328.8 
332.4 353.6 401.2 423.9 467.3 488.8 508.4 560.9 604.0 649.5 673.3 727.8 832.8 878.5 
918.4 950.8 972.0 974.6 988.9 1003.7 1025.1 1035.5 1052.8 1058.0 1066.5 1090.5 1151.0 
1167.7 1176.8 1186.4 1220.6 1233.7 1246.5 1262.7 1264.3 1273.7 1277.6 1293.1 1295.8 
1303.8 1309.5 1331.6 1346.2 1367.2 1378.0 1384.2 1440.5 1458.0 1557.7 1673.2 1817.8 
1858.1 2537.7 2574.0 2600.1 2645.4 2658.7 2661.0 2665.7 2669.7 2686.5 2710.5 2734.7 
2746.9 2757.5 2769.3 2776.2  
 
 
name= TS129 
energy (in kcal/mol)= 18.27708 
ZPE (in kcal/mol)= 140.691 
G (in kcal/mol)= 114.857 
Geometry 
C 2.82621251 4.72776979 0.95983969 
C 1.70737271 4.11683293 0.17594905 
C 1.07248769 3.01189596 3.74485005 
C 0.72488723 1.59332238 3.36271155 
C 0.92080092 1.29822087 1.88470026 
C 2.26010291 1.79121967 1.27177586 
C 1.50267667 2.62313770 0.21291265 
C 0.12171611 2.15810084 0.82826237 
C -0.61226792 3.30928780 1.33985141 
C -0.67589531 1.27864521 -0.13090517 
H 2.94042774 5.79640703 0.71913425 
H 3.78632078 4.23580791 0.76233623 
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H 2.63300046 4.66488839 2.04281293 
H 0.61926128 3.82366132 3.14836221 
H -0.32411917 1.38635883 3.65685112 
H 1.34358171 0.88695467 3.96076605 
H 0.76363541 0.21593148 1.71400412 
H 2.88221023 0.99454977 0.85360646 
H 2.88893498 2.36296428 1.96038246 
H 1.64145690 2.23440039 -0.81614728 
H -1.72032415 2.85984887 2.35823272 
H -2.12667611 2.67895934 1.67964886 
H -1.01980632 4.04376190 0.68522159 
H -1.08274350 1.87151006 -0.96041962 
H -1.51106625 0.78254897 0.37280621 
H -0.05783451 0.49045495 -0.57744269 
O 2.37543479 3.23508939 4.21219270 
O 1.22867416 3.25643248 5.11615348 
O 0.98938400 4.79623584 -0.51870953 
Vibrational frequencies (in cm-1) 
-951.2  33.7  53.9  81.2 103.4 150.8 152.5 179.1 183.7 194.8 211.0 255.7 296.4 320.6 
350.0 358.3 410.3 425.8 458.6 479.8 511.1 575.1 586.6 643.6 696.4 794.0 828.2 856.8 
864.0 922.5 924.5 960.5 979.3 1017.6 1026.5 1037.2 1042.3 1050.2 1066.2 1083.2 1086.0 
1105.4 1120.8 1150.8 1151.8 1193.4 1202.1 1213.7 1242.6 1261.0 1271.8 1273.1 1282.2 
1291.5 1293.0 1298.8 1301.6 1305.1 1320.3 1355.9 1376.8 1379.3 1385.3 1418.6 1532.8 
1834.7 2626.0 2659.6 2663.5 2671.8 2674.1 2677.6 2681.3 2711.8 2717.6 2719.3 2741.7 
2764.3 2777.1 2780.0 4735.6  
 
 
name= TS130 
energy (in kcal/mol)= 18.920402 
ZPE (in kcal/mol)= 140.535 
G (in kcal/mol)= 114.151 
Geometry 
C 2.98719364 3.90682043 -0.41127113 
C 2.42958752 3.01033459 0.65209835 
C 1.05365623 1.24766089 3.93876224 
C 1.23024835 -0.04266109 3.18026147 
C 2.27825721 0.00276815 2.08115018 
C 3.34005981 1.13453180 2.11760476 
C 2.93731950 1.60563675 0.69831758 
C 1.82712427 0.46902918 0.64504302 
C 0.42660613 0.74579792 0.38898569 
C 2.17745114 -0.58158549 -0.42389542 
H 2.84244572 3.48713767 -1.41497669 
H 4.06603538 4.06683276 -0.27178155 
H 2.50784251 4.89871467 -0.39366060 
H 1.06168495 2.19184251 3.37480445 
H 0.25383945 -0.35900325 2.74087492 
H 1.48199280 -0.85270437 3.90210261 
H 2.76051550 -0.99540218 2.02509894 
H 4.37086737 0.77443847 2.19237416 
H 3.20550326 1.88660165 2.90162759 
H 3.73027759 1.43717420 -0.04871896 
H 0.12878511 1.29783062 -0.47284361 
H -0.04684694 2.11409674 1.36029410 
H -0.36841911 1.43765577 1.64226186 
H 1.50024604 -1.44613958 -0.35358522 
H 3.20008183 -0.95298437 -0.30149425 
H 2.08900540 -0.17602360 -1.43740874 
O 0.17968084 1.19555174 5.03301514 
O 1.62438473 1.30171452 5.21751798 
O 1.60326241 3.41783591 1.43638805 
Vibrational frequencies (in cm-1) 
-790.6  29.0  41.5  57.3 106.7 110.8 152.1 169.5 183.1 210.2 228.3 269.0 281.6 315.0 
355.7 370.5 378.8 422.7 444.7 484.2 572.5 584.2 596.1 620.0 683.5 772.1 814.2 842.6 
870.8 879.8 901.6 927.2 952.8 996.5 1019.7 1033.3 1040.9 1044.8 1068.3 1081.5 1089.6 
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1105.4 1109.6 1129.6 1144.5 1184.4 1190.8 1217.4 1248.4 1252.3 1265.9 1271.3 1272.4 
1288.1 1292.3 1295.1 1299.1 1322.6 1337.5 1357.3 1377.9 1383.1 1392.2 1422.6 1537.5 
1840.8 2639.2 2663.6 2666.2 2669.9 2670.9 2676.8 2678.0 2710.1 2711.7 2729.4 2731.2 
2761.0 2777.7 2779.1 4899.3  
 
 
name= TS131 
energy (in kcal/mol)= 17.385282 
ZPE (in kcal/mol)= 142.162 
G (in kcal/mol)= 116.833 
Geometry 
C 2.68458702 3.42824972 4.32268282 
C 2.57519496 1.98872025 3.90803514 
C 0.32918742 -1.62264874 0.18573938 
C 0.81900982 -1.39450941 1.45041161 
C 1.69042604 0.44821375 1.00079772 
C 2.78942379 0.20461239 2.06361763 
C 2.75342759 1.70501255 2.44584252 
C 1.45016278 1.87815413 1.56652461 
C 0.19124408 2.04377981 2.39747283 
C 1.56375988 2.96022739 0.50889335 
H 2.26939948 4.11258225 3.57334560 
H 3.73637761 3.70392296 4.48137848 
H 2.16191183 3.60804391 5.27410348 
H 0.42045845 -2.49352012 -0.44167295 
H 1.52456106 -2.06546482 1.91168304 
H 0.23584271 -0.83088616 2.18163723 
H 1.98876096 0.33129664 -0.03324968 
H 3.73371601 -0.15536318 1.64867620 
H 2.53892570 -0.44215557 2.91639186 
H 3.60887106 2.27371091 2.04354164 
H 0.06506416 1.22505303 3.11844232 
H -0.71105149 2.04576658 1.76538812 
H 0.19190778 2.98708148 2.95414823 
H 2.48970803 2.88519070 -0.07037957 
H 1.52442215 3.96263702 0.94886317 
H 0.72811827 2.88033817 -0.20478191 
O -0.15012323 0.48111335 0.35967585 
O -0.23409064 -0.58691618 -0.44297664 
O 2.37818393 1.11510151 4.71525051 
Vibrational frequencies (in cm-1) 
-647.1  50.0  54.4  76.0 110.1 136.8 172.0 182.0 196.8 220.0 260.0 278.2 294.0 331.8 
354.0 404.2 421.4 447.7 482.5 543.1 573.8 606.6 671.9 713.4 774.5 813.6 834.1 924.6 
926.5 942.2 994.3 999.5 1002.4 1011.4 1022.2 1036.7 1046.0 1049.7 1078.7 1102.6 1115.0 
1135.7 1143.4 1189.9 1201.0 1223.3 1240.1 1261.5 1273.1 1278.4 1284.4 1290.0 1293.1 
1297.7 1301.9 1307.9 1319.5 1331.1 1336.4 1380.8 1392.7 1400.2 1409.8 1620.8 1853.6 
2659.1 2669.2 2669.3 2669.7 2674.3 2675.6 2682.0 2682.7 2713.8 2728.9 2740.2 2755.0 
2766.3 2776.0 2780.1 2781.1  
 
 
name= TS132 
energy (in kcal/mol)= 15.702516 
ZPE (in kcal/mol)= 144.192 
G (in kcal/mol)= 121.079 
Geometry 
C 1.78931616 3.00019046 3.40187397 
C 2.27483308 1.83692399 2.61716992 
C 0.82794257 0.52383704 2.73004530 
C 0.78797554 -0.23916390 1.40396668 
C 1.56278178 0.39300560 0.25100787 
C 3.06084936 0.55066412 0.65641923 
C 2.69160788 1.97740962 1.18778096 
C 1.46219938 1.96367105 0.18852847 
C 0.15888820 2.63946823 0.55155896 
C 1.89519045 2.49303508 -1.18189212 
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H 1.00163057 3.56684885 2.88830753 
H 2.61211547 3.70643299 3.60028613 
H 1.38900298 2.69311423 4.38508654 
H 0.01770074 1.24985006 2.88127493 
H -0.27471258 -0.36563026 1.11566702 
H 1.17248530 -1.26801358 1.57604226 
H 1.37371513 -0.11791720 -0.69849003 
H 3.75826191 0.55845842 -0.18415644 
H 3.43256746 -0.17734595 1.37871352 
H 3.41993779 2.77510444 1.01531562 
H -0.26314544 2.31506557 1.50761442 
H -0.60808726 2.42915950 -0.20719932 
H 0.27833063 3.72923648 0.60191082 
H 2.03602598 3.57955433 -1.15890866 
H 1.13811153 2.27378530 -1.94391602 
H 2.83571540 2.05204531 -1.52854530 
O 2.71329075 0.59268233 4.36871178 
O 1.15183223 -0.13775101 3.77932650 
O 3.14999721 0.96843505 3.24015165 
Vibrational frequencies (in cm-1) 
-685.0 109.5 133.0 156.5 168.8 182.7 195.2 226.2 264.5 272.3 307.6 336.9 360.9 388.1 
422.8 448.1 469.9 503.0 533.5 563.6 608.3 664.5 718.5 813.6 876.5 887.2 897.5 940.2 
990.1 992.2 999.5 1013.3 1016.9 1019.8 1050.1 1064.5 1073.8 1083.1 1089.9 1117.6 1140.3 
1188.0 1199.6 1203.1 1213.2 1255.8 1263.1 1268.4 1277.2 1278.7 1285.7 1291.1 1294.3 
1300.9 1305.4 1311.3 1323.9 1344.1 1370.5 1376.1 1381.8 1403.2 1412.3 1415.5 1491.0 
2630.1 2655.5 2660.0 2666.5 2669.4 2674.4 2675.3 2679.6 2684.2 2736.5 2737.8 2742.4 
2763.2 2773.1 2778.6 2782.4  
 
 
name= TS133 
energy (in kcal/mol)= 15.593527 
ZPE (in kcal/mol)= 144.443 
G (in kcal/mol)= 121.408 
Geometry 
C 1.48567913 1.41855428 4.64707340 
C 2.05473101 0.07817923 4.22364646 
C 1.02383108 -0.46472564 2.62009408 
C 1.79877572 -0.56941565 1.33518148 
C 3.30864326 -0.49084698 1.58407819 
C 3.68469384 -1.27798411 2.87464329 
C 3.46856636 0.04494503 3.67246107 
C 3.70979202 0.83730952 2.33074691 
C 2.92459368 2.09187441 2.01496259 
C 5.19819041 1.14768589 2.15801516 
H 0.67465752 1.26977328 5.37713007 
H 1.08054582 2.01418223 3.82732800 
H 2.25902225 2.01943136 5.14263011 
H 0.24956764 0.27666109 2.73981437 
H 1.49167186 0.22126143 0.62169183 
H 1.56647953 -1.52950232 0.82313191 
H 3.89031413 -0.71874489 0.68764034 
H 4.71384326 -1.64473488 2.89163793 
H 3.04208903 -2.11470841 3.15455662 
H 4.19611002 0.25317659 4.46637118 
H 3.18000396 2.47139917 1.01680931 
H 3.15116491 2.88859516 2.73551511 
H 1.84117234 1.94045541 2.02527731 
H 5.51230148 1.95077849 2.83475397 
H 5.41896231 1.47084193 1.13473602 
H 5.83344427 0.28015869 2.36763890 
O 0.37064933 -1.72228525 4.27771756 
O 0.81212566 -1.73804596 3.08287109 
O 1.75363280 -0.88356574 5.02826208 
Vibrational frequencies (in cm-1) 
1034 
 
-724.2  97.8 107.0 172.6 183.1 194.2 215.0 250.0 255.7 295.9 332.1 356.3 368.4 389.7 
427.5 452.9 482.7 517.5 541.3 573.2 618.9 653.6 721.5 813.5 852.1 895.6 918.0 929.3 
976.0 992.4 995.9 1012.1 1017.5 1034.7 1051.5 1062.4 1083.1 1088.5 1101.8 1116.9 1122.8 
1180.2 1191.5 1210.1 1218.7 1234.2 1255.5 1261.8 1274.3 1279.4 1286.0 1289.3 1295.3 
1301.7 1302.6 1315.9 1324.3 1326.3 1347.1 1372.1 1388.8 1392.2 1404.6 1413.7 1481.2 
2654.7 2669.6 2671.8 2674.5 2675.6 2676.8 2680.6 2684.3 2711.3 2734.4 2735.5 2744.7 
2765.2 2778.1 2781.4 2782.8  
 
 
name= TS134 
energy (in kcal/mol)= 16.900373 
ZPE (in kcal/mol)= 144.304 
G (in kcal/mol)= 121.071 
Geometry 
C -0.94779018 1.68160057 4.13045782 
C -0.22552140 0.72711076 3.22330621 
C -1.37596957 -0.13785350 1.84281083 
C -0.98288321 0.32386043 0.43490090 
C 0.38491820 0.99154893 0.35160899 
C 1.36722654 0.25335561 1.30513652 
C 0.91988411 1.24168149 2.42609718 
C 0.48285073 2.25276786 1.28491475 
C -0.76105962 3.10015724 1.44708263 
C 1.64737110 3.16258807 0.89786415 
H -1.13043971 1.24837391 5.12820459 
H -1.93509577 1.95803649 3.73435613 
H -0.38428958 2.61309034 4.28147811 
H -2.30317072 0.27225490 2.25072325 
H -1.76215504 0.99293619 0.02745062 
H -0.98247011 -0.57385170 -0.22280263 
H 0.71977913 1.14213243 -0.67788560 
H 2.42065266 0.34512815 1.03216073 
H 1.16182004 -0.80921980 1.46270459 
H 1.72753668 1.60932965 3.07566014 
H -0.98644811 3.63458977 0.51381042 
H -0.63263597 3.85533018 2.23134372 
H -1.65211855 2.51434174 1.69340395 
H 1.83582895 3.91586500 1.67080545 
H 1.43725488 3.69420136 -0.03769100 
H 2.58032050 2.60736985 0.74911525 
O 0.19729922 -1.44587358 3.24690358 
O -1.16455003 -1.38192484 2.08188242 
O -0.14209076 -0.44257401 3.94446031 
Vibrational frequencies (in cm-1) 
-710.5  85.9  95.7 159.8 175.2 193.9 203.5 248.4 262.9 291.4 303.5 364.4 384.8 392.9 
417.7 440.1 473.3 495.4 529.1 551.2 641.2 680.4 720.5 809.8 847.9 885.7 920.7 946.2 
988.4 995.6 1005.2 1005.8 1011.9 1018.2 1037.9 1058.5 1076.8 1087.3 1093.0 1120.6 
1141.0 1187.0 1194.6 1200.6 1224.5 1249.2 1258.4 1264.4 1274.1 1276.6 1286.4 1292.6 
1299.5 1301.9 1312.7 1318.0 1321.5 1329.2 1365.3 1378.8 1395.2 1405.0 1405.5 1412.4 
1487.2 2655.7 2655.8 2665.3 2671.4 2672.1 2675.9 2677.4 2678.7 2681.0 2725.0 2738.4 
2745.5 2761.9 2772.1 2781.2 2782.9  
 
 
name= TS135 
energy (in kcal/mol)= 21.605162 
ZPE (in kcal/mol)= 140.242 
G (in kcal/mol)= 114.735 
Geometry 
C 2.37897344 2.94240583 5.73108630 
C 2.54969419 2.01218735 4.78984341 
C 1.19852125 1.98821181 0.98629855 
C 2.56719810 2.20357732 0.65911493 
C 3.67315160 2.01627690 1.61973060 
C 3.51437979 0.88667248 2.67459677 
C 3.68733924 1.90518916 3.83590348 
1035 
 
C 3.81802467 3.07474699 2.78358104 
C 2.73257976 4.13048788 2.82982390 
C 5.19427857 3.72458099 2.81565654 
H 3.06673813 3.74914273 5.90305065 
H 1.52541080 2.95587855 6.39065708 
H -0.00711648 1.48795510 4.13738565 
H 0.81967988 1.58287060 -0.22902646 
H 2.79641430 2.91439575 -0.13358698 
H 1.81251905 1.25504432 -0.33928315 
H 4.62484432 1.91179308 1.05771275 
H 4.29115979 0.11997661 2.63582196 
H 2.54607652 0.37701545 2.64361311 
H 4.62753597 1.74713800 4.39956155 
H 1.73036280 3.68447301 2.89629345 
H 2.75476195 4.76414531 1.93678997 
H 2.84331868 4.78225481 3.70588377 
H 6.00175791 2.98566407 2.76800960 
H 5.33570450 4.30489802 3.73591140 
H 5.32693703 4.41099629 1.97145242 
O 0.38826396 1.29610953 5.02829705 
O 0.49548899 1.68166775 1.89661327 
O 1.70371331 0.94591457 4.59733969 
Vibrational frequencies (in cm-1) 
-2553.4  43.8  61.7  70.5  93.2 142.6 176.7 186.3 199.1 219.1 245.0 254.3 307.2 318.2 
352.1 377.4 408.2 424.4 437.2 487.6 547.7 583.9 602.3 635.5 669.1 703.9 762.6 825.0 
844.2 924.4 938.3 960.5 996.2 1005.6 1007.5 1016.7 1018.9 1050.9 1063.0 1064.5 1102.8 
1121.0 1132.6 1160.4 1210.1 1237.6 1256.6 1264.7 1288.6 1294.3 1297.0 1301.7 1303.0 
1308.8 1315.8 1343.5 1352.6 1367.6 1372.9 1383.3 1403.7 1404.9 1416.6 1819.4 1863.9 
1960.2 2520.1 2668.4 2677.0 2678.8 2681.4 2682.5 2714.5 2720.5 2730.7 2745.8 2762.5 
2780.9 2782.7 2796.1 2849.4  
 
 
name= TS136 
energy (in kcal/mol)= 17.967197 
ZPE (in kcal/mol)= 144.086 
G (in kcal/mol)= 120.709 
Geometry 
C -1.14607889 0.61544517 3.28932600 
C 0.35290038 0.42118267 3.21511254 
C 0.55105921 -0.66370312 1.57358015 
C 1.78919802 -0.25598259 0.83357992 
C 2.35281520 1.11773287 1.20190708 
C 2.67389067 1.13567458 2.72507495 
C 1.21383244 1.64446309 2.94658333 
C 1.22854562 2.18793921 1.46993437 
C -0.01749805 2.18058913 0.61031156 
C 1.80472311 3.60802768 1.43429609 
H -1.40053551 1.13575885 4.22547340 
H -1.67550175 -0.34474038 3.31531201 
H -1.54327892 1.21518996 2.46714874 
H -0.39673015 -0.60407269 1.04105924 
H 1.58327558 -0.28018026 -0.25851462 
H 2.58575869 -1.01663472 1.01185254 
H 3.15247523 1.43422766 0.52814413 
H 3.45003954 1.84162589 3.02246190 
H 2.91109769 0.16910658 3.18126650 
H 1.06793896 2.40412627 3.72095064 
H -0.74102306 2.92777668 0.96335362 
H -0.53897215 1.22227761 0.58196195 
H 0.23123096 2.43237182 -0.42957166 
H 1.09039130 4.33143579 1.84323605 
H 2.03820024 3.91302146 0.40846287 
H 2.72741942 3.70063642 2.01738288 
O 1.43092823 -1.84734302 3.18168393 
O 0.52618366 -1.82482929 2.29505916 
1036 
 
O 0.84246558 -0.38262830 4.09263810 
Vibrational frequencies (in cm-1) 
-713.5  88.2 110.0 136.9 160.7 182.1 203.4 207.8 251.4 283.3 290.5 341.5 375.2 390.8 
400.1 438.2 506.7 520.2 545.2 569.2 609.6 690.9 710.0 820.4 867.7 891.8 902.0 942.5 
956.1 989.0 996.2 1011.3 1016.2 1030.4 1043.5 1059.8 1075.2 1082.3 1095.0 1103.5 1145.3 
1175.4 1192.6 1205.7 1218.7 1233.3 1246.1 1260.7 1277.2 1282.3 1285.2 1288.3 1293.5 
1297.3 1302.1 1308.2 1312.0 1326.6 1371.8 1380.5 1383.1 1391.2 1406.4 1417.8 1484.8 
2649.5 2669.0 2671.0 2674.5 2675.9 2680.7 2682.9 2684.0 2700.9 2726.1 2739.0 2745.2 
2762.9 2780.8 2782.2 2784.2  
 
 
name= TS137 
energy (in kcal/mol)= 22.244933 
ZPE (in kcal/mol)= 140.037 
G (in kcal/mol)= 113.566 
Geometry 
C 0.44907837 1.23090231 6.52841811 
C 1.46440849 0.93378899 5.45608494 
C 1.76897625 -0.62633082 1.84295092 
C 1.57476149 0.72933081 1.19974626 
C 1.68728667 1.88081250 2.18284008 
C 2.63786841 1.60963827 3.32379248 
C 1.63755988 1.98155706 4.39258300 
C 0.52807128 2.06267163 3.25760466 
C -0.52045462 0.97331167 3.28157708 
C -0.12476502 3.43372517 3.18511622 
H 0.22053338 0.33070517 7.11968453 
H -0.49478968 1.59777511 6.10647468 
H 0.82204433 1.99031631 7.22743706 
H 2.38271368 -0.68370299 2.75520724 
H 0.59936469 0.76256491 0.67211614 
H 2.33985416 0.83434976 0.40057839 
H 1.84186724 2.81825208 1.62192489 
H 3.64014353 2.82349590 3.29762195 
H 3.99073989 2.06314914 3.35535226 
H 1.78250698 2.96117764 4.88028721 
H -0.08370474 -0.02798431 3.40676950 
H -1.09449234 0.95172412 2.34532822 
H -1.23798993 1.11366996 4.09855739 
H -0.77505194 3.61133443 4.05083231 
H -0.75011570 3.52426636 2.28697266 
H 0.60570766 4.24811720 3.15455337 
O 1.60847788 -0.40979342 5.09601611 
O 1.27307335 -1.60995760 1.34924840 
O 2.62530509 0.27916347 5.89129782 
Vibrational frequencies (in cm-1) 
-1356.3  32.2  35.6  64.2  73.3 122.2 150.3 173.4 179.7 224.0 233.4 246.0 272.8 311.3 
314.7 350.5 387.2 401.5 434.7 494.6 539.6 575.4 618.7 624.0 651.3 714.3 759.7 828.2 
840.1 862.6 922.4 980.2 993.9 998.8 1015.3 1025.1 1043.0 1063.2 1080.2 1094.9 1104.2 
1130.4 1151.5 1186.6 1195.8 1234.3 1243.9 1264.2 1273.0 1274.0 1276.8 1278.2 1283.7 
1287.8 1297.5 1299.6 1304.8 1308.5 1328.6 1338.0 1377.8 1388.6 1403.8 1406.2 1573.9 
1826.6 2625.7 2660.9 2664.3 2670.3 2672.4 2675.1 2676.8 2678.9 2720.0 2723.0 2742.3 
2778.8 2780.8 2782.4 4335.1  
 
 
name= TS138 
energy (in kcal/mol)= 23.139128 
ZPE (in kcal/mol)= 139.714 
G (in kcal/mol)= 112.763 
Geometry 
C -1.48142638 3.44656865 1.21329570 
C -0.42055236 2.48999783 1.53707299 
C 0.18357979 -1.15405655 4.02498345 
C 0.34723667 -1.40098214 2.66707689 
C 0.15727379 -0.83558268 1.37416881 
1037 
 
C 1.06764733 0.41774401 1.14801716 
C -0.16516550 1.27069592 0.75127249 
C -1.12049885 0.05161626 1.06574218 
C -2.05369472 0.25882014 2.23829928 
C -1.88336272 -0.42314386 -0.15730659 
H -2.04911634 3.72389293 2.12767070 
H -2.19299444 3.09020001 0.45949178 
H -1.05277008 4.40485862 0.85929131 
H 0.59442490 -0.19449071 4.39912087 
H -0.63315796 -2.91104663 2.56426544 
H 0.12627515 -3.13701892 2.56700016 
H 0.31394323 -1.58924162 0.57036068 
H 1.80432537 0.28706323 0.34871618 
H 1.61492350 0.74638573 2.03662164 
H -0.16553097 1.52042202 -0.33154550 
H -2.86122934 0.96143011 1.99404493 
H -1.54107185 0.65871534 3.12314620 
H -2.52717874 -0.68342946 2.54630176 
H -2.63800654 0.31115694 -0.46814422 
H -2.41578322 -1.36179855 0.04347772 
H -1.22959102 -0.59801585 -1.01937572 
O 0.19395922 3.70074023 3.26290448 
O -0.28021222 -1.96418209 4.81824062 
O 0.37767047 2.66769112 2.55465238 
Vibrational frequencies (in cm-1) 
-537.5  26.5  38.6  70.1 100.4 105.6 126.6 157.8 184.6 201.1 218.5 240.2 267.1 270.6 
289.8 317.8 365.9 371.7 405.8 421.5 439.8 491.7 550.1 561.8 671.7 683.8 710.0 809.2 
835.1 872.1 914.6 916.2 936.0 995.1 1005.1 1011.6 1015.5 1031.5 1044.4 1061.5 1082.9 
1115.5 1120.5 1131.7 1152.0 1204.1 1229.5 1246.8 1258.5 1261.4 1280.1 1280.9 1283.8 
1286.4 1294.9 1296.7 1301.1 1342.5 1351.3 1383.4 1400.5 1402.3 1445.4 1591.7 1625.0 
1771.0 2633.4 2636.4 2667.5 2670.9 2672.9 2674.8 2675.9 2676.0 2707.1 2714.5 2759.0 
2768.6 2780.1 2782.5 5034.9  
 
 
name= TS139 
energy (in kcal/mol)= 23.309667 
ZPE (in kcal/mol)= 139.966 
G (in kcal/mol)= 113.508 
Geometry 
C 2.82611113 1.27479682 5.03032995 
C 1.94350988 2.01412348 4.07594958 
C 1.81621374 -1.83708904 2.10812744 
C 2.01414076 -0.89075675 1.14557882 
C 2.25100180 0.51764789 1.02064035 
C 3.30809057 1.01816718 2.06352738 
C 2.30892374 2.05814704 2.61471718 
C 1.20019729 1.53992323 1.62731034 
C -0.00498803 0.90985622 2.29165089 
C 0.76877777 2.59466705 0.62242363 
H 2.62627403 0.18884811 5.00399503 
H 2.63273869 1.58814716 6.06991731 
H 3.89263062 1.42356999 4.82917973 
H 1.43617367 -2.83754971 1.93311349 
H 0.76544824 -1.16273957 0.03780948 
H 1.44934628 -1.45382843 -0.27803283 
H 2.53982247 0.80754384 -0.01087478 
H 4.20297758 1.44662651 1.60099114 
H 3.64625566 0.26050517 2.77775581 
H 2.61229954 3.10026642 2.38028286 
H -0.68695884 0.45803551 1.56562806 
H -0.58117006 1.66699222 2.85169088 
H 0.26852766 0.13796635 3.02239730 
H 1.61739808 3.04646035 0.09742674 
H 0.22900413 3.41153723 1.12433691 
H 0.09288251 2.18147483 -0.13426925 
1038 
 
O 2.13935196 -2.43332953 4.21938931 
O 2.20338908 -1.51895110 3.34680937 
O 0.96595770 2.60781156 4.46331101 
Vibrational frequencies (in cm-1) 
-864.7  28.7  45.0  65.0 111.0 121.9 154.5 162.4 184.5 193.3 218.4 229.6 247.7 288.6 
307.0 348.6 353.9 400.1 442.6 475.5 511.8 535.5 553.7 599.9 640.5 660.5 728.8 802.8 
810.4 921.6 935.8 946.7 976.6 995.4 1004.9 1012.8 1016.8 1038.4 1045.0 1055.2 1078.6 
1118.5 1122.3 1150.8 1166.1 1208.1 1254.7 1259.6 1262.9 1272.7 1281.7 1284.5 1287.2 
1291.0 1297.8 1299.5 1302.4 1313.5 1344.9 1349.0 1367.4 1380.3 1403.1 1404.6 1678.4 
1837.3 2645.9 2656.0 2670.5 2673.6 2673.9 2678.1 2681.0 2710.6 2717.7 2720.9 2758.3 
2775.2 2778.7 2781.8 4797.3  
 
 
name= TS140 
energy (in kcal/mol)= 23.10594 
ZPE (in kcal/mol)= 140.274 
G (in kcal/mol)= 114.325 
Geometry 
C 0.11118630 5.40834644 3.16216499 
C 1.25364734 4.62139585 3.73832991 
C 1.98893286 0.80958092 4.24762610 
C 2.96935277 0.80850229 3.10061412 
C 3.18741526 2.15739302 2.44602358 
C 3.48048308 3.35890056 3.38074948 
C 2.30384061 4.15721075 2.76961693 
C 1.93647413 2.92923804 1.85050312 
C 0.57706654 2.28111887 2.09630681 
C 1.94362741 3.23961423 0.42884541 
H -0.16778347 5.04654122 2.16039693 
H 0.37242876 6.47080658 3.06494686 
H -0.78237376 5.35080765 3.80094835 
H 2.00186459 1.66178795 4.93915037 
H 2.64214476 0.06917954 2.33609032 
H 3.93896174 0.41556128 3.48150383 
H 3.97280365 2.04290133 1.67368192 
H 4.46272403 3.81689025 3.24226958 
H 3.37341021 3.15386677 4.45251911 
H 2.63932237 5.02827743 2.17367425 
H -0.22850390 2.82936728 1.58503162 
H 0.31203144 2.24865831 3.15961759 
H 0.55413453 1.24761295 1.72576240 
H 3.54567912 3.61592615 0.09276987 
H 3.06602532 4.26749938 0.03267681 
H 1.90288203 2.48947012 -0.31998578 
O 0.95763503 3.79786786 4.83371098 
O 1.23015372 -0.11388626 4.41062170 
O 1.71377931 5.03723463 4.99863705 
Vibrational frequencies (in cm-1) 
-1000.3  43.0  47.5  63.4  88.3 120.8 165.5 178.9 192.7 227.3 243.4 269.6 285.5 310.1 
316.6 337.9 386.5 407.1 439.0 501.9 534.0 543.7 587.3 644.1 678.4 747.9 767.0 814.9 
857.3 879.2 913.9 936.5 938.4 1011.9 1017.2 1041.2 1047.7 1060.8 1071.0 1088.6 1103.7 
1107.5 1121.7 1139.8 1160.9 1178.4 1193.4 1220.5 1256.7 1269.9 1271.5 1274.2 1286.6 
1288.1 1292.5 1295.0 1312.0 1313.9 1329.7 1352.1 1370.2 1387.3 1395.9 1405.9 1566.9 
1832.2 2640.6 2656.5 2662.5 2666.1 2668.9 2671.8 2677.8 2712.3 2720.1 2727.5 2737.2 
2762.6 2776.3 2778.0 4732.6  
 
 
name= TS141 
energy (in kcal/mol)= 23.42184 
ZPE (in kcal/mol)= 140.03 
G (in kcal/mol)= 114.314 
Geometry 
C 0.31068195 2.13631813 5.04944481 
C 1.01667716 0.96633049 4.47162349 
C 1.81541268 -2.95983690 0.84038632 
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C 2.34492544 -1.93980611 1.64020423 
C 2.23919145 -0.52543406 1.69730996 
C 2.90389648 0.23089724 2.87839851 
C 1.60157317 1.03922972 3.13239843 
C 0.87154557 0.21025737 1.99606503 
C -0.25991569 -0.68038000 2.46010173 
C 0.41787260 1.08899251 0.84204088 
H -0.16816663 1.92889011 6.01948929 
H -0.48179998 2.49639439 4.37047730 
H 1.00380927 2.98066126 5.20811214 
H 1.53344502 -3.92688001 1.28100240 
H 2.53382326 -2.55690503 3.30490663 
H 1.74606715 -2.52506677 3.25743921 
H 2.65680977 -0.18280242 0.70052632 
H 3.76591891 0.84233164 2.60173736 
H 3.21211795 -0.41857771 3.70960223 
H 1.72337963 2.09959619 2.82250608 
H -0.59383171 -1.34324236 1.64901784 
H -1.13095056 -0.09769828 2.77990341 
H 0.02999104 -1.32411908 3.30314712 
H 0.11656723 0.47452147 -0.01973109 
H 1.20728323 1.76339651 0.49175770 
H -0.44495130 1.70570696 1.11730355 
O 1.56841194 -1.12729193 4.96574615 
O 1.78722681 -2.82884574 -0.38047857 
O 1.02134903 -0.03347364 5.30346099 
Vibrational frequencies (in cm-1) 
-530.7  45.5  72.7  83.1 123.8 136.1 150.9 185.4 198.4 219.7 223.9 251.8 278.5 299.7 
307.9 323.7 341.2 382.1 408.4 433.8 446.0 493.5 587.1 613.6 634.7 688.8 706.1 783.6 
804.2 816.9 909.4 931.4 940.5 990.0 1002.9 1010.9 1016.6 1034.2 1042.6 1066.8 1088.5 
1094.7 1131.0 1133.7 1163.8 1203.5 1235.3 1252.9 1263.5 1267.7 1276.1 1279.1 1281.4 
1294.0 1297.7 1305.0 1312.3 1328.2 1351.9 1376.8 1397.5 1403.0 1422.6 1613.5 1623.4 
1728.5 2647.7 2653.2 2656.8 2659.6 2662.1 2668.3 2672.4 2675.1 2679.1 2714.3 2755.5 
2769.6 2776.7 2780.6 5069.4  
 
 
name= TS142 
energy (in kcal/mol)= 24.627297 
ZPE (in kcal/mol)= 140.117 
G (in kcal/mol)= 116.12 
Geometry 
C -0.07232099 0.42506756 4.98632061 
C 0.54501256 0.70945078 3.65088785 
C -0.31524844 0.32781738 2.38602843 
C -0.09266627 1.19952035 1.14669594 
C 1.14430392 0.71333390 0.41451403 
C 2.40309481 0.86706998 1.26638000 
C 3.09295547 1.57254375 0.35392659 
C 1.92099302 1.62576236 -0.65395419 
C 1.36516970 3.01957116 -0.83740450 
C 2.19435805 0.92781754 -1.96714232 
H -0.89000276 1.12523496 5.19949519 
H 0.67365501 0.54443411 5.78778268 
H -0.46002746 -0.60090335 5.04503579 
H -1.38022908 0.16421765 2.60253498 
H 0.01816809 2.25830506 1.46336358 
H -0.97375960 1.16997298 0.48056724 
H 0.98947027 -0.30766939 0.01953772 
H 2.32402588 0.03290619 2.33555685 
H 2.37158157 1.16632107 2.52768744 
H 4.05650178 2.00892861 0.27773002 
H 2.01083869 3.62968681 -1.48138443 
H 1.26318699 3.55380144 0.11731156 
H 0.37091793 2.99124699 -1.30167969 
H 2.89229320 1.49990056 -2.59115277 
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H 1.27144641 0.79582325 -2.54678586 
H 2.63117241 -0.06871155 -1.82139153 
O 1.37985746 -0.69083387 3.19005587 
O 0.32646940 -0.95023341 2.23553062 
O 1.42606777 1.61681423 3.56354597 
Vibrational frequencies (in cm-1) 
-1865.9  81.4 114.5 122.9 156.7 164.1 174.4 210.7 219.1 232.2 259.3 304.4 323.1 345.7 
361.2 400.8 451.3 463.6 504.8 527.8 572.4 624.4 701.1 721.5 800.2 837.9 869.9 895.4 
939.3 951.6 996.1 1002.4 1011.5 1018.4 1036.1 1042.8 1052.7 1065.8 1080.0 1115.9 1125.0 
1153.9 1161.0 1186.0 1199.3 1219.7 1238.6 1260.1 1267.8 1272.4 1277.5 1282.7 1289.5 
1291.4 1295.4 1306.4 1319.5 1329.5 1345.2 1361.0 1371.1 1395.7 1398.0 1410.5 1671.5 
1759.4 2069.3 2660.7 2669.8 2672.1 2674.3 2674.7 2678.4 2678.6 2706.4 2717.3 2742.9 
2779.8 2780.5 2781.7 2785.3  
 
 
name= TS143 
energy (in kcal/mol)= 24.197339 
ZPE (in kcal/mol)= 140.656 
G (in kcal/mol)= 114.802 
Geometry 
C -0.75807304 1.45326584 3.71644791 
C 0.25321366 2.27481123 3.05373376 
C 1.52938493 -2.13941885 3.50258052 
C 2.43904772 -1.45270106 2.57456312 
C 2.81682881 -0.10827738 2.71768571 
C 2.24111085 0.82591343 3.76180801 
C 1.67446261 1.90115747 2.81783780 
C 1.90155622 1.18402616 1.47878447 
C 0.83755698 0.57682997 0.78907903 
C 3.02492486 1.73119320 0.64293954 
H -0.84757582 1.71240878 4.78778595 
H -0.55933856 0.36870111 3.66458414 
H -1.76571180 1.64162314 3.28903872 
H 1.72876333 -3.20582662 3.69333355 
H 1.42444112 -1.45222224 1.37393465 
H 3.14538766 -2.11213804 2.06208744 
H 3.83422355 0.14529033 2.40111722 
H 3.00245446 1.21232742 4.45616287 
H 1.46888238 0.35477028 4.39705081 
H 2.30786233 2.82379552 2.86576339 
H 0.84534794 0.55181375 -0.29682611 
H -0.16959160 0.60381072 1.19898165 
H 0.97063061 -0.89044560 0.90220146 
H 3.40389975 0.98627446 -0.06902538 
H 3.88115668 2.06744294 1.24101029 
H 2.68874216 2.59829255 0.05403715 
O -1.21264922 3.88286333 2.71313598 
O 0.58185446 -1.61488958 4.04520940 
O -0.02388553 3.46327584 2.58519047 
Vibrational frequencies (in cm-1) 
-1697.7  31.5  55.4  74.6 120.2 131.8 138.8 158.4 182.2 213.8 253.6 280.5 309.2 319.6 
352.0 381.3 412.4 447.2 449.6 471.9 523.2 563.6 622.6 653.0 684.5 796.4 858.6 917.4 
932.0 963.0 968.7 973.7 1001.7 1015.0 1022.0 1032.4 1044.7 1048.4 1059.0 1082.2 1090.8 
1118.7 1130.2 1143.7 1147.3 1206.8 1235.9 1256.1 1274.0 1284.7 1296.1 1298.6 1311.8 
1316.6 1331.5 1335.5 1374.1 1380.6 1385.2 1396.9 1413.2 1437.5 1547.8 1582.2 1601.8 
1822.4 2638.2 2649.0 2651.2 2654.5 2666.5 2674.1 2689.0 2693.9 2722.4 2741.0 2747.2 
2749.4 2761.1 2778.2 3309.2  
 
 
name= TS144 
energy (in kcal/mol)= 27.797772 
ZPE (in kcal/mol)= 138.804 
G (in kcal/mol)= 110.442 
Geometry 
C -0.28923994 0.61517145 4.69540850 
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C -0.00672491 1.51258404 3.51147153 
C 1.64473989 -1.20950350 0.77438836 
C 2.74687711 -0.20573303 0.53035392 
C 2.84911642 0.84652185 1.61707871 
C 2.36312586 0.41530001 3.03871768 
C 1.26728857 1.41190805 2.92491192 
C 1.74002300 2.00451088 1.60099311 
C 0.61791030 1.93727532 0.55110373 
C 2.26848344 3.33568285 1.59019385 
H -0.43853648 -0.41708060 4.35355986 
H -1.20582199 0.92827822 5.21240076 
H 0.53071766 0.61586900 5.41915669 
H 0.67118592 -0.82659040 1.11088419 
H 2.60117606 0.26994213 -0.46242891 
H 3.71847505 -0.74669252 0.44907129 
H 3.86457741 1.27712316 1.63724478 
H 3.08732703 0.63621655 3.83630123 
H 2.07903778 -0.63544674 3.15682625 
H 1.88987648 3.40836149 3.89837061 
H -0.21616693 2.60552790 0.83867944 
H 0.17218055 0.93871020 0.48994115 
H 0.97336826 2.21237600 -0.44536589 
H 1.63983851 4.18118270 1.33620253 
H 3.33003200 3.52690013 1.64286381 
H 2.17253690 4.01109402 3.50605924 
O 1.61275451 -2.31231247 -0.08611356 
O 2.02980697 -2.44547782 1.30796718 
O -0.86591655 2.29635068 3.12400686 
Vibrational frequencies (in cm-1) 
-126.9   9.1  46.5  65.3  74.5  91.7 109.0 129.9 152.5 188.4 208.3 250.6 267.0 283.2 
296.5 321.4 364.7 370.1 401.2 425.5 458.6 495.3 538.6 583.9 600.8 643.2 658.7 718.2 
773.9 863.3 916.3 944.9 960.1 966.1 988.7 1003.9 1026.2 1029.1 1036.6 1043.9 1061.5 
1073.3 1098.2 1110.5 1137.4 1173.1 1192.3 1212.4 1240.2 1263.3 1269.6 1273.5 1279.5 
1284.9 1285.8 1299.9 1310.7 1336.2 1359.9 1367.9 1377.8 1381.0 1406.1 1543.0 1554.9 
1760.3 2640.7 2650.9 2667.6 2673.3 2676.1 2677.4 2684.9 2686.4 2711.6 2718.6 2737.2 
2756.9 2770.6 2783.4 5300.5  
 
 
name= TS145 
energy (in kcal/mol)= 25.715291 
ZPE (in kcal/mol)= 142.113 
G (in kcal/mol)= 117.546 
Geometry 
C 0.75146846 2.14154408 3.91178068 
C 1.90809174 1.26091917 3.77724447 
C 0.45330989 -1.18665582 1.54802433 
C 1.35168958 -0.87151297 0.38352213 
C 2.61235663 -0.20129068 0.82011330 
C 3.15340657 -0.47345216 2.83701079 
C 2.89081144 1.07246583 2.72168259 
C 2.61448040 1.24158654 1.18887274 
C 1.35722820 2.04353190 0.86551721 
C 3.81520721 1.97898272 0.55669412 
H -0.10476566 1.72496376 3.32015843 
H 0.93632531 3.15208774 3.50940200 
H 0.38544487 2.24658979 4.94617358 
H 0.44856522 -2.22058938 1.92395220 
H 0.80883032 -0.22474032 -0.34179025 
H 1.59231383 -1.80043632 -0.17300162 
H 3.50116214 -0.58045202 0.35095849 
H 4.16536349 -0.81987199 2.65975562 
H 2.37096198 -1.22491890 2.81423706 
H 3.83117110 1.62122572 2.98236106 
H 1.40894757 3.06183184 1.25705889 
H 0.45014445 1.56252264 1.25373358 
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H 1.22414180 2.11667783 -0.22169530 
H 3.88758152 3.01298036 0.90123288 
H 3.70998486 1.99584094 -0.53444029 
H 4.76109891 1.47436685 0.77605105 
O 3.18767886 -0.39178651 4.47352286 
O -0.25360585 -0.36645859 2.08969061 
O 2.08299729 0.42029705 4.78357558 
Vibrational frequencies (in cm-1) 
-820.8  60.0  74.2 115.7 134.3 160.9 199.3 208.7 220.9 238.6 250.9 262.2 306.8 318.1 
339.4 362.9 398.1 438.5 469.3 510.3 543.9 563.6 622.1 697.4 801.1 831.8 888.2 923.5 
934.2 958.5 975.9 980.4 992.0 1012.2 1014.4 1021.7 1029.3 1067.6 1087.8 1103.4 1128.4 
1157.9 1177.3 1184.0 1218.9 1227.1 1241.0 1273.1 1288.5 1295.4 1297.1 1306.9 1309.4 
1314.7 1316.8 1325.2 1328.9 1359.6 1369.6 1375.0 1404.5 1413.6 1449.4 1511.1 1824.1 
2598.0 2640.6 2659.9 2663.6 2665.2 2669.3 2678.5 2682.2 2685.5 2691.6 2729.2 2737.8 
2755.9 2774.3 2780.0 2782.5  
 
 
name= TS146 
energy (in kcal/mol)= 28.181607 
ZPE (in kcal/mol)= 140.007 
G (in kcal/mol)= 112.567 
Geometry 
C 3.51061895 2.56410948 3.12524655 
C 2.66537677 1.54406636 3.75543528 
C -0.92642580 -1.25145798 4.95315474 
C -0.09176058 -1.30709941 3.84519935 
C 1.25852029 -1.48127719 3.42987365 
C 2.21224565 -0.87252205 4.52018640 
C 2.81795083 0.10423376 3.48262276 
C 1.84643857 -0.46309258 2.37165054 
C 0.85322750 0.54047782 1.82500199 
C 2.59799918 -1.15645349 1.24857016 
H 4.25484590 2.95673896 3.84389131 
H 2.90462958 3.44965648 2.83780783 
H 4.04741187 2.21215169 2.23723202 
H -2.00103759 -1.46065681 4.85415303 
H -1.05613941 -1.48659016 2.44612265 
H -0.99852168 -2.24226378 2.69352715 
H 1.52758729 -2.52701243 3.18026883 
H 2.91852846 -1.59877480 4.93227838 
H 1.69331354 -0.40876055 5.37436614 
H 3.88014880 -0.12913345 3.26166160 
H 1.36165075 1.39077854 1.35136292 
H 0.20780220 0.95059680 2.61758438 
H 0.19658987 0.09618788 1.07008794 
H 3.14385472 -0.43221675 0.63013613 
H 1.91597378 -1.69778383 0.58250689 
H 3.33114117 -1.88118813 1.62165716 
O 1.53428230 3.09159262 4.81386263 
O -0.48233366 -0.89723543 6.04280933 
O 1.70696590 1.86244086 4.58433638 
Vibrational frequencies (in cm-1) 
-695.8  17.2  33.5  39.7  84.9 118.2 139.0 170.5 185.4 216.8 223.6 227.0 259.4 282.2 
295.1 302.2 323.2 376.2 419.0 442.7 476.9 493.9 554.0 580.0 664.4 688.0 739.4 807.5 
832.0 911.2 915.3 933.7 941.9 997.7 1001.0 1016.0 1017.6 1035.3 1048.1 1064.8 1100.9 
1115.6 1128.5 1133.9 1160.0 1208.4 1238.7 1253.4 1265.6 1281.8 1285.9 1286.1 1288.4 
1296.2 1300.6 1301.5 1309.4 1338.9 1350.2 1387.2 1401.9 1402.6 1443.4 1598.9 1663.3 
1733.8 2637.5 2652.4 2662.8 2664.7 2674.0 2675.3 2676.2 2679.4 2709.5 2716.0 2748.1 
2770.2 2779.1 2782.9 4958.3  
 
 
name= TS147 
energy (in kcal/mol)= 28.016726 
ZPE (in kcal/mol)= 140.175 
G (in kcal/mol)= 113.395 
1043 
 
Geometry 
C 6.26103100 2.15292974 3.78179542 
C 5.10498428 1.27455256 3.99674329 
C 0.80899457 0.75622597 5.08674402 
C 1.01192043 0.75525679 3.71001302 
C 2.01840638 0.67228411 2.70685527 
C 3.18514548 -0.26091268 3.19112725 
C 4.22409169 0.84957207 2.89648407 
C 3.05975894 1.85430039 2.53882075 
C 2.89037075 2.99298791 3.52299610 
C 3.14482611 2.36998345 1.11387474 
H 7.20699056 1.58575275 3.87372135 
H 6.31915981 2.92217396 4.58080477 
H 6.25971850 2.66203930 2.81171404 
H -0.08549083 1.22827063 5.51819395 
H 0.01174834 2.04383921 3.13773104 
H -0.38233071 1.36696975 2.97857385 
H 1.62290762 0.34805120 1.72180614 
H 3.29718104 -1.16925139 2.59398766 
H 3.10387092 -0.56867519 4.24609996 
H 4.84014056 0.60637476 2.00343767 
H 2.78007060 2.62903671 4.55604910 
H 2.01223148 3.60445554 3.29330391 
H 3.76219088 3.66149433 3.51494357 
H 2.24577085 2.93150499 0.83457731 
H 3.26304063 1.56109708 0.38331240 
H 3.99958823 3.04737009 0.98713091 
O 5.54813043 1.18245614 6.13583280 
O 1.58255562 0.15469967 5.82697013 
O 4.79930783 0.82726941 5.18608245 
Vibrational frequencies (in cm-1) 
-712.5  32.7  37.8  48.5  96.3 120.6 140.5 167.2 181.9 214.5 223.2 227.5 270.1 279.0 
293.7 315.8 331.5 374.3 419.1 450.1 486.3 513.1 554.3 592.0 661.2 688.0 745.5 801.4 
831.8 922.8 931.4 938.5 940.6 997.5 1002.2 1016.2 1019.5 1036.5 1047.4 1063.2 1099.1 
1115.9 1127.9 1136.3 1158.8 1207.1 1238.5 1260.1 1266.7 1280.5 1285.2 1286.5 1289.8 
1296.0 1299.9 1301.2 1310.3 1341.8 1355.7 1386.7 1401.3 1403.0 1448.1 1597.1 1653.9 
1734.8 2637.7 2654.0 2662.1 2663.3 2673.9 2676.0 2676.5 2679.7 2709.7 2715.7 2748.6 
2770.1 2779.0 2782.8 4927.7  
 
 
name= TS148 
energy (in kcal/mol)= 27.009542 
ZPE (in kcal/mol)= 141.198 
G (in kcal/mol)= 115.484 
Geometry 
C -0.81039413 2.51884885 3.41776806 
C 0.01699097 1.42384758 3.08471853 
C 0.27103395 -1.61901832 0.88638486 
C 1.62743924 -1.25040198 0.46694508 
C 2.28165599 -0.11011943 1.22471149 
C 2.06295143 -0.07395592 2.76123013 
C 1.42379421 1.33544024 2.66843052 
C 1.64574987 1.32538210 1.09984540 
C 0.38649200 1.44784610 0.26858008 
C 2.66326107 2.37172171 0.66951924 
H -1.74557982 1.22355530 3.38452725 
H -0.84730202 3.41302700 2.83966962 
H -1.14230992 2.68157481 4.42444777 
H -0.20101504 -1.26897389 1.79980599 
H 1.61872336 -1.02351629 -0.63386303 
H 2.27496298 -2.16451327 0.52169884 
H 3.35915752 -0.08678709 0.96316644 
H 2.98601434 -0.10590950 3.34731767 
H 1.39808782 -0.84923952 3.15778017 
H 2.02310537 2.12088113 3.16972893 
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H 0.58609599 1.23497492 -0.79031956 
H -0.03322533 2.46138631 0.32308888 
H -0.40511935 0.75941825 0.59023333 
H 2.26526652 3.38781971 0.78405852 
H 2.93561427 2.24656757 -0.38655353 
H 3.58933078 2.31832764 1.25335959 
O -0.01075460 -2.86556777 -0.89383800 
O -0.48231482 -2.40961306 0.18973074 
O -0.74196329 0.38252067 3.15520493 
Vibrational frequencies (in cm-1) 
-1922.9  30.8  51.9  67.7 109.3 146.8 160.8 194.1 205.3 220.6 228.8 265.6 300.0 341.3 
365.3 393.3 417.1 432.3 447.8 557.2 578.0 669.6 693.7 730.5 764.0 827.8 842.8 872.5 
921.0 931.7 985.9 998.1 1007.9 1016.0 1019.7 1041.3 1047.5 1063.1 1079.8 1122.5 1132.8 
1150.0 1169.2 1192.9 1205.2 1213.0 1241.6 1252.4 1266.1 1282.5 1285.4 1288.8 1293.6 
1297.5 1301.1 1307.2 1327.6 1338.2 1357.1 1386.5 1405.4 1407.7 1553.0 1578.7 1592.8 
2120.8 2618.3 2667.5 2671.2 2674.8 2675.9 2676.5 2678.6 2711.2 2718.0 2722.2 2729.2 
2760.5 2779.3 2782.1 2807.5  
 
 
name= TS149 
energy (in kcal/mol)= 30.093977 
ZPE (in kcal/mol)= 138.685 
G (in kcal/mol)= 110.315 
Geometry 
C 2.32919202 -0.07510248 3.72451647 
C 2.13730745 0.08038384 2.26730764 
C -0.65486832 -1.05817531 0.60616792 
C 0.08400888 -1.34572717 -0.52969200 
C 1.87842272 -0.59937366 0.04486262 
C 2.11559172 -1.07645414 1.35875393 
C 1.93939298 1.22736900 1.58238848 
C 1.85150634 0.94951249 0.09444810 
C 0.64580740 1.62569542 -0.54457009 
C 3.14070072 1.43844723 -0.58984074 
H 3.22143221 -0.67661180 3.95182144 
H 1.46701017 -0.58501048 4.18601489 
H 2.44510804 0.89037560 4.23611422 
H -1.44755725 -0.31411004 0.68055893 
H -0.13393068 -0.86832697 -1.47085365 
H 0.51905792 -2.33022633 -0.66120844 
H 2.30904339 -1.05761893 -0.83987060 
H 2.62480959 -1.99384705 1.58721915 
H 0.78994337 -1.70845316 1.85047406 
H 1.86727225 2.22290471 1.95764648 
H 0.49919153 1.30141500 -1.58020772 
H 0.77311163 2.71641192 -0.55648363 
H -0.27488743 1.42634908 0.01417815 
H 4.02710537 0.96275678 -0.15248673 
H 3.26224684 2.51992826 -0.45969557 
H 3.13292857 1.22835961 -1.66330550 
O -0.92940011 -2.36582115 4.18906055 
O -0.37741985 -1.63889185 1.72847694 
O -0.99034861 -1.23616918 4.26967618 
Vibrational frequencies (in cm-1) 
-1407.8  16.2  39.5  59.4  70.9  81.6  98.5 108.8 109.5 134.4 191.4 206.1 227.7 239.7 
282.0 297.9 337.2 359.9 393.6 436.7 456.5 555.2 604.1 619.7 642.7 683.1 805.0 831.1 
893.7 900.4 948.1 961.8 983.1 988.6 999.9 1014.4 1024.8 1048.0 1056.4 1078.1 1108.5 
1145.8 1154.0 1178.4 1219.7 1251.3 1269.7 1273.3 1282.9 1284.5 1292.4 1298.2 1300.3 
1308.2 1316.0 1325.0 1388.1 1394.9 1404.1 1410.5 1423.6 1459.3 1594.9 1597.6 1801.0 
1845.9 2665.2 2672.2 2676.1 2677.6 2679.3 2682.3 2695.2 2719.4 2727.4 2776.8 2779.0 
2780.1 2781.3 2783.4 2802.3  
 
 
name= TS150 
energy (in kcal/mol)= 31.447822 
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ZPE (in kcal/mol)= 139.347 
G (in kcal/mol)= 112.667 
Geometry 
C 1.57313443 4.01115056 0.54995663 
C 1.78564053 2.93769564 1.31207355 
C 2.70416290 -1.79755581 3.18172286 
C 1.93935076 -1.26030027 2.17952089 
C 3.39961445 0.05811453 1.81319638 
C 3.22248179 1.27639365 2.69660927 
C 3.05927470 2.18468937 1.44124940 
C 3.17015635 0.87958094 0.54014201 
C 1.94707656 0.59635566 -0.30446056 
C 4.43464624 0.87255753 -0.30907403 
H 2.33394210 4.46421177 -0.05997327 
H 0.61878697 4.50286318 0.46210400 
H -0.44329447 3.58163631 2.68632519 
H 2.41998249 -1.95174605 4.22176398 
H 0.96331205 -0.84470967 2.36779517 
H 2.05941770 -1.53794772 1.13502514 
H 4.35345277 -1.53708615 2.18268744 
H 4.10702337 1.50221127 3.30337823 
H 2.37228449 1.25929585 3.38017833 
H 3.91765125 2.86641875 1.29785189 
H 1.80785027 1.37096169 -1.07151482 
H 1.02647156 0.58024871 0.29520236 
H 2.02813701 -0.36662518 -0.82141975 
H 4.39748748 1.64701692 -1.08373032 
H 4.56239604 -0.09515197 -0.80954077 
H 5.33352185 1.04506607 0.29449584 
O -0.42944651 2.94564092 1.92823421 
O 3.96412590 -2.13468904 2.97895636 
O 0.84689180 2.34431292 2.12186486 
Vibrational frequencies (in cm-1) 
-500.6  30.8  42.0  65.7  87.2 153.7 161.8 171.1 178.0 193.0 216.5 218.2 229.1 247.4 
288.6 330.3 351.2 401.2 421.0 440.4 488.4 569.2 610.5 629.0 643.1 674.5 756.5 819.5 
871.0 922.6 929.3 944.2 997.2 999.1 1006.7 1011.6 1015.1 1020.8 1042.3 1047.4 1077.6 
1093.6 1118.5 1137.5 1158.0 1198.1 1227.4 1244.9 1279.6 1288.9 1296.3 1298.8 1303.7 
1310.7 1319.2 1323.4 1331.4 1344.4 1365.9 1384.0 1385.5 1397.9 1405.5 1674.8 1874.8 
2392.9 2666.6 2675.8 2678.2 2680.2 2685.7 2693.0 2717.1 2721.5 2729.5 2766.8 2777.6 
2778.0 2781.4 2797.9 2866.9  
 
 
name= TS151 
energy (in kcal/mol)= 29.618965 
ZPE (in kcal/mol)= 142.123 
G (in kcal/mol)= 115.95 
Geometry 
C 0.67068727 2.60498031 3.64038937 
C 1.82304447 1.92964562 3.06142306 
C 1.85388948 -1.70443513 3.04831588 
C 2.90170046 -1.67915368 1.95860250 
C 3.38589550 -0.29273703 1.53555714 
C 3.92617376 0.56044419 2.65594857 
C 2.41463785 1.87831056 1.80191445 
C 2.33793188 0.65265011 0.89629553 
C 0.90265229 0.13627173 0.84737822 
C 2.76931080 1.03494074 -0.52671193 
H -0.20853347 2.57689374 2.97792394 
H 0.87821222 3.66377323 3.87003115 
H 0.37468555 2.12822256 4.60022219 
H 2.04182600 -1.14089822 3.97260993 
H 2.51738015 -2.22105613 1.06657636 
H 3.76892752 -2.28022326 2.31086002 
H 4.21672451 -0.47767151 0.79914518 
H 4.65307768 1.31284275 2.38535237 
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H 4.26262473 0.01823857 3.54127262 
H 2.73481534 2.80297400 1.32461724 
H 0.83272127 -0.81278894 0.30068480 
H 0.23511217 0.84988641 0.35041946 
H 0.48502760 -0.04134229 1.84801956 
H 3.78464623 1.44403558 -0.55637484 
H 2.09934712 1.78458253 -0.96366787 
H 2.74624450 0.16089627 -1.18954467 
O 2.41049197 0.75142124 4.92526094 
O 0.85337966 -2.36483393 2.91087725 
O 2.71038232 1.26028684 3.83018179 
Vibrational frequencies (in cm-1) 
-634.1  20.4  52.6  67.3  74.8 131.1 139.5 200.9 220.3 237.9 258.7 271.9 287.7 298.8 
318.8 339.3 419.3 432.0 458.1 462.7 549.2 588.7 666.0 680.7 793.0 814.7 885.6 912.8 
942.8 973.7 986.7 995.2 1005.0 1022.6 1025.9 1044.7 1059.8 1065.2 1110.5 1135.8 1166.9 
1182.2 1197.6 1234.2 1248.9 1254.3 1260.6 1265.3 1270.1 1281.2 1283.5 1296.2 1299.1 
1303.1 1311.6 1312.6 1331.4 1348.6 1381.4 1384.4 1396.8 1405.6 1408.4 1679.0 1828.3 
2626.1 2642.7 2653.2 2658.0 2663.1 2664.5 2671.8 2675.9 2676.6 2679.0 2721.2 2735.9 
2739.3 2766.6 2779.0 2781.7  
 
 
name= TS152 
energy (in kcal/mol)= 32.17166 
ZPE (in kcal/mol)= 140.168 
G (in kcal/mol)= 112.199 
Geometry 
C 1.90804410 1.32735062 3.43773993 
C 1.24106548 0.35033063 2.52166431 
C -0.20272336 0.05454978 2.75914793 
C -0.84136308 -1.02404595 1.89039401 
C 0.20485056 -1.82802258 1.09963386 
C 1.36807907 -2.09656601 2.08028132 
C 1.96272208 -0.70457194 1.92144652 
C 1.00677749 -0.95398065 0.12653631 
C 0.47075774 0.22380126 -0.42496012 
C 2.06759893 -1.63667524 -0.69116709 
H 2.82581390 1.74786650 3.01084819 
H 2.18406417 0.83923206 4.38618732 
H 1.24118295 2.16151639 3.70604342 
H 0.99504553 1.35412897 1.35784077 
H -1.58942941 -0.56037060 1.22090691 
H -1.42655796 -1.70393903 2.54318075 
H -0.23790753 -2.71729880 0.62711463 
H 2.03742843 -2.90569663 1.76276917 
H 1.06342438 -2.33981828 3.10745447 
H 3.02025541 -0.61760746 1.72956142 
H 0.92053898 0.64778535 -1.31528490 
H 0.82851382 1.31850732 0.50279614 
H -0.59202678 0.42638603 -0.36652352 
H 1.64318382 -2.01202440 -1.63390308 
H 2.52399955 -2.49701410 -0.18830899 
H 2.88282020 -0.94871870 -0.95087107 
O 0.52667878 -1.46569160 6.20511673 
O -0.87090387 0.65739011 3.56479215 
O 1.45153929 -1.49561257 5.54901363 
Vibrational frequencies (in cm-1) 
-1798.5  21.5  27.3  37.4  49.9  68.8  85.6 139.7 157.1 173.2 236.5 266.1 285.3 327.6 
374.7 390.7 418.5 442.4 456.2 498.7 515.4 555.6 578.1 658.0 737.8 788.7 840.6 870.1 
941.3 948.1 954.2 970.4 992.4 1004.4 1007.6 1051.9 1057.0 1061.2 1073.9 1088.0 1105.7 
1126.0 1137.3 1151.7 1165.2 1189.9 1244.1 1262.8 1283.3 1284.0 1284.3 1288.7 1290.3 
1293.9 1304.9 1331.1 1360.5 1367.9 1379.8 1392.8 1404.5 1449.9 1538.3 1596.3 1597.0 
1838.2 2658.6 2661.6 2668.6 2674.2 2677.5 2678.5 2699.5 2731.6 2742.9 2759.0 2760.9 
2763.9 2776.9 2779.1 3195.7  
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name= TS153 
energy (in kcal/mol)= 31.621598 
ZPE (in kcal/mol)= 140.732 
G (in kcal/mol)= 113.71 
Geometry 
C 0.91307303 1.31493504 3.02898990 
C 2.08104151 0.90972324 3.01695147 
C 1.11196012 -1.75391832 0.82880325 
C 2.53330257 -2.18094162 0.57277404 
C 3.58840344 -1.45549453 1.38563274 
C 3.29329102 -1.28001026 2.89946269 
C 3.33655613 0.27050241 2.75147755 
C 3.70788455 0.10688850 1.22121296 
C 2.77304901 0.77531804 0.23608668 
C 5.14295814 0.53963628 0.94841929 
H 1.02610629 2.37300614 4.31661008 
H -0.07490644 1.49281200 2.80543208 
H 1.38812691 1.80676405 5.78552314 
H 0.89225804 -1.18035372 1.73899592 
H 2.75546759 -2.07293425 -0.51282566 
H 2.60147429 -3.27640987 0.76163899 
H 4.56691525 -1.94676275 1.21195910 
H 4.07208938 -1.67726007 3.55719871 
H 2.34063529 -1.68364813 3.24735243 
H 4.16885304 0.73602620 3.33083836 
H 2.90430607 1.86643704 0.24704597 
H 1.71389440 0.59596499 0.45636228 
H 2.95872788 0.43144037 -0.78884667 
H 5.25549363 1.62597154 1.05863517 
H 5.44977382 0.27906733 -0.07143920 
H 5.85541531 0.07195331 1.63762546 
O 1.77996231 2.52032594 5.16204504 
O 0.22956797 -2.04447368 0.05820383 
O 2.85168630 1.82382297 4.65022069 
Vibrational frequencies (in cm-1) 
-565.5  12.1  46.7  49.8  99.0 140.4 148.4 172.2 196.3 203.1 229.6 240.8 267.3 284.5 
299.5 364.0 386.3 420.2 421.2 454.5 558.6 571.4 612.2 682.1 747.2 755.9 829.1 847.1 
864.8 910.1 929.4 935.5 998.2 1006.4 1019.2 1028.7 1048.3 1061.3 1111.8 1115.1 1138.4 
1157.9 1183.0 1195.6 1218.0 1225.2 1238.5 1250.6 1261.3 1271.3 1281.2 1284.9 1294.4 
1297.7 1303.2 1308.6 1311.9 1329.9 1355.1 1363.3 1384.9 1407.5 1412.3 1831.0 1910.0 
2322.2 2640.8 2652.4 2666.9 2674.1 2676.3 2678.7 2680.6 2694.8 2716.1 2737.9 2765.7 
2780.2 2782.2 2823.5 2867.4  
 
 
name= TS154 
energy (in kcal/mol)= 33.295436 
ZPE (in kcal/mol)= 139.067 
G (in kcal/mol)= 112.815 
Geometry 
C 3.09709882 2.63183152 4.14025098 
C 3.58945985 1.24367914 4.34711711 
C 1.75332401 -1.36069560 3.56466569 
C 1.96349616 -1.72404289 2.11286679 
C 3.31464626 -1.21863005 1.61914727 
C 4.23660209 -2.13901508 1.20848510 
C 3.84549907 0.26439325 3.47293424 
C 3.64444327 0.24582280 1.99047820 
C 2.51459731 1.15134343 1.47767468 
C 4.96040552 0.68530792 1.32388633 
H 3.16240034 3.23812805 5.06045529 
H 2.04523741 2.64799681 3.82089496 
H 3.69542577 3.15247216 3.37652264 
H 1.21013822 -0.42900970 3.76998318 
H 1.13569905 -1.33653964 1.49383495 
H 1.94169774 -2.83835056 2.01106548 
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H 3.32045061 -1.49975717 0.27873083 
H 5.26622703 -2.10865757 1.02876207 
H 3.45627139 -0.76870908 5.94522894 
H 4.32011389 -0.65837904 3.83955453 
H 1.59745990 1.03522837 2.06246111 
H 2.27418194 0.93775188 0.43112699 
H 2.79990698 2.20895887 1.52264294 
H 5.79886864 0.05312991 1.64541663 
H 5.21608673 1.71228122 1.61094764 
H 4.90394830 0.64790790 0.23364046 
O 4.25329056 -0.17926773 6.05191731 
O 2.12728316 -2.06245509 4.47086676 
O 3.72968896 1.09409956 5.70692666 
Vibrational frequencies (in cm-1) 
-1208.4  43.3  66.2  75.7  90.8 112.3 144.7 160.7 168.8 198.1 218.3 228.5 260.3 268.1 
291.1 341.7 364.8 380.5 429.7 441.7 482.2 498.9 522.1 531.1 587.3 646.0 689.2 764.7 
810.3 894.4 924.5 940.7 974.1 979.6 986.2 1008.3 1027.3 1036.2 1054.2 1070.4 1094.4 
1115.4 1122.7 1171.3 1190.7 1206.9 1270.3 1272.6 1290.0 1295.3 1296.3 1299.9 1303.7 
1312.4 1316.1 1326.4 1345.4 1384.2 1385.9 1395.7 1408.1 1435.6 1601.0 1837.4 1892.9 
2269.3 2640.8 2660.1 2660.6 2666.8 2669.2 2673.9 2679.4 2682.3 2714.2 2734.5 2772.9 
2780.2 2781.0 2782.2 2827.8  
 
 
name= TS155 
energy (in kcal/mol)= 35.271695 
ZPE (in kcal/mol)= 139.021 
G (in kcal/mol)= 112.821 
Geometry 
C 2.66203216 3.55835973 2.35105855 
C 2.87277488 2.32786771 2.90324978 
C 1.85068284 -2.80349283 2.44520347 
C 2.75369997 -1.80706976 3.10619617 
C 3.44204323 -0.89707686 2.11115584 
C 4.32066732 0.20320684 2.76838677 
C 3.52308644 1.31516817 2.03798848 
C 2.57080334 0.21511373 1.41372645 
C 1.12199753 0.31909037 1.83790005 
C 2.67699200 0.16972192 -0.10499394 
H 1.54645527 4.42637145 3.44170718 
H 3.18226603 4.32329539 1.86450493 
H 2.23860377 4.58902558 3.78511158 
H 1.64580568 -2.67860867 1.37421674 
H 3.50269767 -2.32746737 3.74144451 
H 2.16947889 -1.20652396 3.85175421 
H 4.00549907 -1.49493385 1.37151295 
H 5.37909240 0.16515627 2.50578179 
H 4.24574154 0.23457861 3.86671207 
H 4.13454086 1.80416560 1.25266854 
H 0.52260339 -0.51102830 1.44871307 
H 0.66631537 1.25056239 1.48129633 
H 1.01392926 0.30778513 2.93654500 
H 2.14990677 -0.70265504 -0.51072934 
H 3.71536240 0.11122840 -0.44891277 
H 2.22875530 1.05994789 -0.56190241 
O 2.39138676 0.94980239 4.62198632 
O 1.35418980 -3.71794228 3.05740374 
O 2.38482765 2.11548291 4.12572983 
Vibrational frequencies (in cm-1) 
-598.3  35.7  62.9  71.8 108.1 138.6 158.8 180.5 185.7 222.6 225.1 234.1 253.9 275.0 
304.6 320.3 338.0 377.1 386.6 399.3 432.5 453.6 541.7 559.5 602.2 666.0 705.5 759.7 
799.4 817.8 827.4 920.6 956.8 986.6 997.1 1005.0 1016.6 1029.7 1047.7 1074.2 1088.3 
1124.3 1133.5 1143.4 1159.5 1183.2 1202.7 1231.4 1243.2 1254.9 1279.5 1286.3 1296.1 
1299.9 1303.7 1310.5 1311.3 1319.1 1342.1 1353.9 1362.8 1403.9 1404.3 1435.1 1535.9 
1834.0 2620.2 2647.0 2651.7 2663.7 2675.7 2678.0 2680.6 2713.1 2719.4 2732.7 2753.6 
2754.4 2776.2 2782.3 5076.7  
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name= TS156 
energy (in kcal/mol)= 35.179 
ZPE (in kcal/mol)= 139.768 
G (in kcal/mol)= 113.679 
Geometry 
C 2.58321218 3.18996788 1.14270754 
C 1.80222412 1.97100576 1.47512690 
C -1.22732791 -1.22942583 1.10727552 
C 0.61188295 -2.07029832 1.52158200 
C 1.86964192 -1.37614225 1.90660392 
C 1.73652589 -0.17946879 2.89752431 
C 2.48650419 0.75609030 1.91253698 
C 2.55378611 -0.42517761 0.85332337 
C 1.79293498 -0.17940411 -0.43362779 
C 3.98971665 -0.82596966 0.54398808 
H 3.34892445 2.97058224 0.37825353 
H 3.11847100 3.57416386 2.02788508 
H 1.97009281 4.01809945 0.75500080 
H -0.21982817 -0.64290839 1.36421891 
H 0.67698862 -2.61479519 0.59367216 
H 0.21793839 -2.70176984 2.30397747 
H 2.59997695 -2.12376229 2.28330057 
H 2.24898931 -0.32342007 3.85056065 
H 0.70478370 0.11407348 3.12136082 
H 3.50256111 0.99832549 2.28962514 
H 2.27671886 0.58197400 -1.05390297 
H 0.75868126 0.14491438 -0.25514547 
H 1.73401683 -1.10059431 -1.02999922 
H 4.57619911 -1.00103811 1.45298323 
H 4.50770105 -0.06051216 -0.04269552 
H 4.01407335 -1.75800732 -0.03676708 
O -0.30604457 1.24378621 1.52340037 
O -1.93948276 -2.11424826 0.90513608 
O 0.53096816 2.18132093 1.30947801 
Vibrational frequencies (in cm-1) 
-1518.1  23.7  62.6  91.9 113.9 126.7 151.2 163.9 186.8 222.4 233.4 248.6 271.0 286.2 
293.5 326.0 334.2 382.0 432.7 443.3 561.5 585.6 640.9 643.1 686.1 697.8 802.3 809.7 
913.5 917.1 945.2 987.2 999.5 1003.0 1016.6 1023.5 1037.7 1075.0 1082.9 1114.2 1127.1 
1141.1 1171.6 1187.9 1202.4 1242.3 1249.6 1258.9 1264.0 1281.3 1285.1 1288.4 1299.2 
1302.9 1309.1 1318.2 1340.4 1357.7 1369.6 1379.0 1399.1 1404.7 1422.8 1626.1 1833.4 
2078.0 2653.6 2660.5 2663.0 2674.4 2675.4 2678.3 2681.6 2705.9 2714.2 2718.1 2760.5 
2770.4 2774.7 2778.8 2782.4  
 
 
name= TS157 
energy (in kcal/mol)= 31.861839 
ZPE (in kcal/mol)= 143.206 
G (in kcal/mol)= 118.413 
Geometry 
C 0.39849251 -1.65177050 2.27160732 
C 1.38330358 -0.52018415 2.26654476 
C 2.75849682 -0.83135361 1.65674726 
C 3.10273348 -0.04344707 0.39100406 
C 2.39440244 1.31643250 0.22732550 
C 1.79262717 1.85081171 1.54915240 
C 0.94597703 0.84215694 2.25646447 
C 1.34891133 1.28608121 -0.86142307 
C 0.27962005 0.24876110 -0.78816765 
C 1.37942231 2.18035935 -1.85461398 
H 0.08403064 -1.90509869 1.24944959 
H -0.50993721 -1.40047817 2.83795017 
H 0.81500338 -2.56079181 2.72907848 
H 2.89492674 -1.92301433 1.49903916 
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H 2.90440737 -0.67673292 -0.49618930 
H 4.20261926 0.12499116 0.38257390 
H 3.18579927 2.05560843 -0.07725654 
H 1.20566348 2.76626839 1.33436631 
H 2.63495762 2.17762410 2.19474435 
H 1.60291717 0.83133109 3.74201978 
H -0.39329780 0.27551446 -1.65480705 
H -0.34057827 0.39776722 0.11063400 
H 0.69656901 -0.76466633 -0.72970197 
H 0.65547143 2.21287537 -2.65076042 
H 2.12524064 2.95049588 -1.95024388 
H -0.09562264 1.08094527 2.38463702 
O 3.18973663 -0.75333594 3.90415803 
O 3.72926495 -0.41122262 2.62691971 
O 1.84757620 -0.36138024 3.80349235 
Vibrational frequencies (in cm-1) 
-1388.7  33.9  56.9  94.8 114.7 130.5 183.6 208.7 237.1 262.7 288.6 310.9 353.4 389.0 
445.7 465.6 517.0 546.2 563.3 569.6 588.2 628.2 696.6 763.2 815.0 844.8 869.5 908.2 
932.7 958.0 986.6 995.5 1008.5 1037.6 1040.3 1047.9 1055.1 1070.2 1090.4 1094.0 1128.7 
1166.9 1194.5 1203.1 1231.8 1237.0 1258.4 1266.6 1272.6 1282.5 1285.5 1290.3 1297.6 
1313.4 1321.5 1324.2 1335.7 1365.5 1374.5 1386.8 1397.0 1400.7 1405.8 1558.8 1850.3 
2143.4 2648.5 2661.1 2664.7 2669.8 2670.7 2676.4 2679.9 2684.4 2726.1 2732.0 2738.8 
2774.3 2777.3 2779.5 2795.0  
 
 
name= TS158 
energy (in kcal/mol)= 36.678128 
ZPE (in kcal/mol)= 138.449 
G (in kcal/mol)= 112.833 
Geometry 
C 1.85880547 4.29746544 1.70082235 
C 1.95719169 2.97594975 1.54976288 
C 0.77744475 -0.43022271 2.83365277 
C 1.78218307 -1.45284929 2.70149332 
C 3.44643129 0.09262708 1.84218149 
C 3.50488114 1.31415658 2.67393809 
C 3.22129938 2.20622998 1.41730080 
C 3.21557040 0.86711853 0.55922621 
C 1.97454590 0.55421802 -0.24235958 
C 4.46446619 0.76227685 -0.31183832 
H 2.69658645 4.97075320 1.70408297 
H 0.90778400 4.79254052 1.84712849 
H 0.03388622 1.91960805 3.15275190 
H -0.04451638 -0.39107620 2.10006626 
H 1.57859949 -2.25978297 2.01320478 
H 2.21431159 -1.81210469 3.63185761 
H 3.03462432 -1.06841802 2.19286443 
H 4.45400444 1.50183983 3.19028787 
H 2.72817752 1.37879340 3.46969407 
H 4.05850287 2.87132872 1.14452329 
H 1.66657157 1.42182874 -0.84576659 
H 1.11354681 0.27951326 0.38050090 
H 2.13606053 -0.28311089 -0.93464187 
H 4.41242593 1.46826322 -1.15102701 
H 4.57122526 -0.24551324 -0.73409920 
H 5.38447366 0.97964295 0.24361216 
O -0.10806815 2.61117426 2.44314829 
O 0.79264296 0.41638887 3.71946892 
O 0.86684744 2.13615364 1.51020193 
Vibrational frequencies (in cm-1) 
-1357.6  36.7  66.0 109.0 122.7 142.2 147.8 161.1 169.7 189.7 207.2 262.7 278.7 291.3 
329.4 348.9 370.8 422.0 456.7 557.0 570.6 589.8 602.5 615.8 656.2 664.8 703.6 803.9 
887.1 902.0 947.4 977.7 990.6 997.2 1004.9 1006.4 1015.9 1022.0 1032.5 1047.2 1061.4 
1085.6 1105.8 1118.9 1155.3 1200.0 1215.8 1247.6 1260.3 1266.4 1281.6 1291.4 1294.9 
1300.5 1319.7 1321.9 1327.8 1360.4 1371.7 1380.7 1399.2 1407.1 1411.8 1642.1 1771.3 
1051 
 
1860.7 2608.4 2649.4 2662.5 2668.3 2673.4 2673.8 2711.1 2720.7 2725.1 2732.7 2737.2 
2770.1 2776.7 2779.6 2790.1  
 
 
name= TS159 
energy (in kcal/mol)= 35.842878 
ZPE (in kcal/mol)= 139.383 
G (in kcal/mol)= 112.882 
Geometry 
C 1.08267134 0.80485625 2.04508474 
C 2.05517385 0.04713713 2.60877146 
C 2.06278619 -3.39298708 1.38827106 
C 3.44802873 -3.32678360 0.78952734 
C 4.10221293 -1.95760991 0.89640255 
C 4.20296612 -1.39351630 2.34058816 
C 3.36128194 -0.15791287 1.94037277 
C 3.29778986 -0.67984038 0.45063421 
C 1.91500601 -0.89697940 -0.12783997 
C 4.10825793 0.22042822 -0.47465492 
H 1.06711931 1.66041322 1.44354589 
H 0.01304123 1.71530260 3.37743373 
H 0.64680515 1.69084698 3.82718713 
H 1.23220493 -3.62721203 0.71027978 
H 3.43438250 -3.65500698 -0.26697941 
H 4.08938924 -4.06181063 1.33105207 
H 5.08774073 -1.99949889 0.39257616 
H 5.22370047 -1.14764025 2.65190528 
H 3.77195749 -2.03878791 3.11480370 
H 3.93908691 0.78770069 2.02848275 
H 1.49720092 0.03279940 -0.53866395 
H 1.18507593 -1.24399681 0.62047501 
H 1.93284534 -1.62735163 -0.94416604 
H 3.64087514 1.20746470 -0.57780737 
H 4.18568606 -0.20958197 -1.47989573 
H 5.12838619 0.38283820 -0.10808623 
O 0.86239668 -0.51132477 4.37564518 
O 1.86703757 -3.22706305 2.56587530 
O 1.88204264 -0.71323523 3.70509239 
Vibrational frequencies (in cm-1) 
-260.0  37.6  44.7  60.1 102.2 143.0 164.9 182.3 193.9 209.7 215.1 226.7 265.2 273.4 
314.2 332.7 345.8 383.6 391.1 394.9 429.9 459.4 480.6 560.6 603.0 678.1 710.4 747.2 
804.0 859.3 892.1 906.2 915.7 947.5 996.8 1003.0 1006.8 1020.3 1056.4 1071.1 1082.0 
1120.0 1124.8 1156.9 1181.3 1193.9 1203.6 1226.5 1250.6 1273.1 1287.6 1290.6 1297.3 
1299.8 1302.3 1308.3 1319.3 1328.4 1335.9 1355.9 1376.6 1387.4 1407.0 1408.6 1541.6 
1840.2 2645.9 2649.6 2665.4 2672.7 2674.1 2676.5 2679.1 2706.0 2716.0 2739.5 2755.9 
2765.2 2775.0 2782.3 5266.7  
 
 
name= TS160 
energy (in kcal/mol)= 36.10542 
ZPE (in kcal/mol)= 139.274 
G (in kcal/mol)= 112.618 
Geometry 
C 3.26558735 0.25858894 4.10674403 
C 3.36374914 0.73875735 2.83616270 
C 0.59295389 -1.71715013 1.86690845 
C -0.23732508 -0.63132824 1.23459518 
C 0.39912247 0.74558799 1.23364419 
C 1.87861008 0.82580829 0.78323625 
C 2.28185502 1.46900558 2.14315148 
C 0.78377244 1.39624068 2.61855732 
C 0.47784036 0.57456446 3.85158346 
C 0.18611642 2.79124946 2.77229555 
H 4.58509714 -0.83736499 4.33914644 
H 3.01827098 0.56475006 5.07499186 
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H 4.93862833 -0.14667063 4.51419623 
H 1.68598709 -1.62782794 1.82414530 
H -1.23152523 -0.58709986 1.73113463 
H -0.45900007 -0.93885467 0.18686251 
H -0.24641810 1.42888821 0.64537226 
H 2.06984731 1.47139895 -0.08091569 
H 2.37212797 -0.12556290 0.56011947 
H 2.62782146 2.52165683 2.00968977 
H -0.59858378 0.36229841 3.92497108 
H 0.75696912 1.10099470 4.77161691 
H 0.98407521 -0.40094473 3.85907358 
H 0.36297961 3.41726218 1.88940614 
H 0.61162481 3.31740454 3.63430053 
H -0.89929146 2.74176638 2.92252878 
O 4.55146837 0.84085880 0.94354686 
O 0.07310845 -2.67213560 2.39114444 
O 4.49180745 0.47871123 2.16042350 
Vibrational frequencies (in cm-1) 
-711.3  22.7  34.8  52.3 117.2 160.6 164.5 184.8 204.3 221.3 229.6 249.3 251.8 286.0 
299.1 328.3 358.7 385.9 418.6 420.2 429.3 478.3 537.0 603.9 614.2 669.1 691.1 758.9 
829.3 846.0 847.4 927.7 945.3 991.1 1005.3 1011.3 1017.5 1036.3 1052.4 1056.2 1071.2 
1113.6 1117.6 1137.1 1159.9 1189.7 1203.9 1238.6 1240.5 1267.9 1283.7 1288.3 1292.1 
1297.2 1302.8 1304.3 1317.4 1331.3 1333.4 1342.4 1377.0 1386.8 1404.9 1409.2 1577.1 
1830.5 2643.9 2655.2 2658.0 2672.1 2672.5 2674.9 2678.7 2695.8 2715.1 2738.2 2756.2 
2763.7 2776.1 2782.1 4985.1  
 
 
name= TS161 
energy (in kcal/mol)= 36.535582 
ZPE (in kcal/mol)= 139.389 
G (in kcal/mol)= 113.275 
Geometry 
C 1.77546931 1.52752702 4.37097777 
C 1.61260889 0.17033964 4.44536450 
C -0.29362083 -3.59007504 4.32027870 
C 0.12807511 -3.64940886 2.86922830 
C 0.95651898 -2.47927200 2.37998606 
C 2.19750455 -2.05338990 3.20820318 
C 1.74054075 -0.57101437 3.16928110 
C 0.37488806 -1.02051408 2.50229749 
C -0.84016931 -0.85645926 3.38907186 
C 0.14093654 -0.36611150 1.14901284 
H 1.21304739 2.11502233 5.97993883 
H 1.39119860 2.35268517 3.85753440 
H 2.00277537 2.08540034 6.02717046 
H 0.46349468 -3.34371282 5.07613844 
H -0.77722699 -3.75026097 2.23008442 
H 0.69854187 -4.59319337 2.72288505 
H 1.24283212 -2.68539755 1.32551477 
H 3.15961552 -2.23848084 2.72641715 
H 2.24992115 -2.48985483 4.21710585 
H 2.36277297 0.00567504 2.45022626 
H -1.18285651 0.18196016 3.42991668 
H -0.64730109 -1.17768739 4.42587693 
H -1.68247607 -1.46537759 3.02923926 
H -0.07767830 0.70260631 1.24843074 
H -0.71566868 -0.82632595 0.63805708 
H 1.00501010 -0.46358906 0.48239194 
O 1.41848210 -1.59728782 5.83750661 
O -1.43298407 -3.84488303 4.62817219 
O 1.45208967 -0.34145588 5.66305365 
Vibrational frequencies (in cm-1) 
-626.0  24.0  59.1  68.8 122.3 151.8 171.9 197.2 215.4 221.6 230.0 234.8 273.0 298.7 
311.8 327.0 342.2 375.5 401.8 422.4 440.3 460.8 547.1 596.6 606.1 654.8 702.9 771.8 
808.9 817.1 873.5 911.6 935.3 994.7 1002.7 1005.7 1017.7 1024.5 1042.6 1060.4 1078.9 
1053 
 
1101.4 1127.2 1146.1 1162.9 1191.5 1203.3 1238.6 1257.8 1268.4 1281.4 1282.9 1289.4 
1295.8 1299.1 1304.8 1318.4 1331.3 1342.2 1352.7 1387.0 1404.3 1411.5 1452.1 1531.0 
1825.1 2637.0 2651.4 2653.8 2660.7 2674.0 2676.3 2679.8 2704.3 2709.6 2737.8 2753.2 
2754.6 2776.5 2782.3 5043.8  
 
 
name= TS162 
energy (in kcal/mol)= 36.660413 
ZPE (in kcal/mol)= 139.418 
G (in kcal/mol)= 112.765 
Geometry 
C 1.83930884 2.50350177 4.04532138 
C 0.86388608 1.49863828 3.90867868 
C -2.12921123 0.45547035 2.24386587 
C -1.49123982 -0.60034067 1.42464785 
C 0.00355951 -0.76691771 1.67577553 
C 0.43354821 -0.91227926 3.15970507 
C 1.33552889 0.34154812 3.04940683 
C 0.94916596 0.48510695 1.52842803 
C 0.30139325 1.79622661 1.13226883 
C 2.13069769 0.19532626 0.61106815 
H 0.42972561 3.72605490 5.04196669 
H 2.13082268 3.23827726 3.34320392 
H 1.13917273 4.00592118 5.15594960 
H -1.93660400 0.57595805 3.30422945 
H -1.65867406 -0.42913124 0.33700328 
H -1.99583069 -1.57406840 1.64730606 
H 0.36606646 -1.61036973 1.05471233 
H 0.97273484 -1.83595109 3.38552128 
H -0.37847258 -0.81846700 3.89321450 
H 2.40391463 0.12590691 3.21360477 
H -0.20782475 1.70979634 0.16349947 
H 1.04052176 2.59999923 1.03142399 
H -0.44831428 2.14200739 1.85889731 
H 1.81122283 0.13331153 -0.43709894 
H 2.62467578 -0.75199627 0.85617360 
H 2.89174470 0.98196444 0.67169650 
O -3.50322384 2.16234993 2.20790199 
O -2.93051951 1.23037000 1.57918034 
O -0.20698883 1.47160325 4.49072741 
Vibrational frequencies (in cm-1) 
-161.1  27.5  55.8  66.4 114.2 148.0 172.5 190.2 193.8 206.1 215.5 236.8 271.5 298.4 
302.9 307.2 327.9 357.5 373.5 398.4 445.2 541.4 570.2 576.8 593.3 647.7 671.9 712.1 
790.4 837.6 890.0 901.2 926.3 942.9 997.0 1004.3 1011.6 1018.5 1035.4 1072.2 1089.0 
1120.4 1126.6 1149.7 1172.0 1192.0 1212.4 1232.2 1251.0 1278.9 1281.3 1284.9 1289.1 
1295.1 1300.1 1307.6 1315.4 1317.8 1332.5 1338.8 1355.0 1390.0 1405.9 1409.2 1562.4 
1803.1 2643.5 2657.4 2673.1 2673.8 2675.7 2677.6 2682.1 2712.1 2720.7 2724.8 2728.4 
2758.1 2777.6 2782.4 5375.0  
 
 
name= TS163 
energy (in kcal/mol)= 36.982763 
ZPE (in kcal/mol)= 140.014 
G (in kcal/mol)= 113.66 
Geometry 
C 2.88236308 3.65836556 1.91026135 
C 2.21485047 2.33109697 2.12467818 
C -0.43034041 -0.40975411 2.53405216 
C -0.00733857 -1.02291939 1.27173354 
C 1.31823151 -0.54857986 0.70252508 
C 2.43828281 -0.18930800 1.71269089 
C 2.54267589 1.24724939 1.14849882 
C 1.37210372 0.92491335 0.11553178 
C 0.07738845 1.55445671 0.25816410 
C 1.88347966 0.96392213 -1.31821715 
1054 
 
H 2.39214127 4.45295866 2.49416542 
H 2.88456279 3.96199756 0.85809323 
H 3.93005082 3.62145254 2.24590766 
H 0.02415053 0.47973221 2.96062646 
H -0.81925611 -0.86223152 0.50739194 
H 0.00123696 -2.13827157 1.39764759 
H 1.66048484 -1.27744324 -0.05835585 
H 3.35086418 -0.78201786 1.60097452 
H 2.14392423 -0.23994172 2.76766621 
H 3.50228598 1.43703546 0.64211360 
H -0.19366704 2.65534224 -0.85717913 
H 0.30324258 3.09377239 -0.39263733 
H -0.29444355 1.94320383 1.17357509 
H 2.17235566 1.97322239 -1.62560393 
H 1.10878718 0.60663504 -2.01283021 
H 2.76122534 0.32123806 -1.45904606 
O -1.99296361 -1.92068660 2.82915378 
O -1.40131745 -0.88112166 3.24947470 
O 1.44756566 2.16652951 3.04345360 
Vibrational frequencies (in cm-1) 
-955.6  34.1  43.4  70.7 102.8 121.0 145.0 161.0 187.2 205.6 206.8 221.2 248.2 304.0 
335.6 373.3 384.7 419.7 440.4 530.7 550.2 575.8 591.0 619.3 696.4 730.2 777.2 793.7 
820.9 855.6 903.1 931.9 994.4 1021.7 1027.8 1034.7 1042.5 1046.1 1052.7 1078.1 1093.0 
1101.8 1123.2 1158.6 1161.0 1183.2 1197.9 1206.9 1220.3 1245.4 1247.6 1260.9 1273.1 
1283.0 1286.7 1295.1 1299.7 1304.3 1331.3 1355.9 1375.9 1379.7 1386.8 1433.9 1594.6 
1846.0 2612.5 2663.8 2671.0 2675.8 2676.3 2677.9 2679.0 2708.4 2716.2 2717.5 2732.3 
2760.5 2779.2 2780.3 4765.9  
 
 
name= TS164 
energy (in kcal/mol)= 37.69458 
ZPE (in kcal/mol)= 139.534 
G (in kcal/mol)= 112.499 
Geometry 
C 1.53464201 4.60747266 0.83025451 
C 1.71035099 3.36177481 1.58113167 
C -0.37482626 0.26211771 3.00517837 
C 0.17532483 -0.59929578 1.89158471 
C 1.33330440 0.03468742 1.14421548 
C 2.19512029 0.95304237 1.97170657 
C 2.14059428 2.08960190 0.97535565 
C 1.02351831 1.26679746 0.18549162 
C -0.36990491 1.84420213 0.27907544 
C 1.40794157 1.00081595 -1.25817573 
H 1.56952620 4.48114131 -0.25760938 
H 2.30067947 5.35253560 1.11864768 
H 0.56933014 5.08787982 1.09649104 
H 0.31180449 0.96014503 3.50301169 
H -0.63816060 -0.86691357 1.18418428 
H 0.49273612 -1.56576619 2.34040411 
H 1.86527437 -0.75499231 0.58267179 
H 3.65670973 0.36619057 1.80584878 
H 3.43469316 0.52426739 2.59258738 
H 3.03305209 2.25614956 0.34557148 
H -1.12437694 1.13938808 -0.09494102 
H -0.46455144 2.76650145 -0.30912291 
H -0.65435810 2.09774974 1.31026039 
H 0.71622675 0.28584639 -1.72448115 
H 2.41650458 0.58831969 -1.36089503 
H 1.36997409 1.92033012 -1.85715122 
O 1.15193524 4.35122534 3.45304354 
O -1.52850193 0.16177953 3.34227460 
O 1.50682839 3.28893164 2.86976621 
Vibrational frequencies (in cm-1) 
1055 
 
-1212.3  31.3  40.8  52.7  71.8  95.8 121.4 152.8 171.8 207.8 217.4 240.4 264.2 269.2 
285.0 325.7 382.3 406.5 436.0 443.9 524.4 566.1 578.1 600.1 639.7 688.5 730.6 771.7 
819.7 849.7 963.0 987.7 998.0 1012.2 1024.0 1033.1 1039.7 1047.6 1079.9 1097.1 1113.6 
1126.2 1148.3 1188.1 1198.1 1222.5 1234.1 1236.4 1255.2 1265.2 1268.1 1274.5 1282.3 
1291.9 1296.3 1301.1 1302.4 1310.9 1335.0 1377.0 1384.8 1401.7 1403.3 1446.3 1595.9 
1831.0 2638.3 2640.3 2658.7 2664.7 2670.9 2675.4 2676.7 2678.2 2716.2 2719.3 2741.0 
2770.8 2779.0 2782.2 4436.0  
 
 
name= TS165 
energy (in kcal/mol)= 37.655876 
ZPE (in kcal/mol)= 139.901 
G (in kcal/mol)= 113.894 
Geometry 
C 5.37204977 0.90672125 4.09254277 
C 5.63433743 0.79194136 2.64285975 
C 1.84184319 0.58484019 3.61350298 
C 1.68542140 -0.33726503 1.81345150 
C 2.99463873 -0.80284914 1.28124937 
C 4.05699142 -1.23989113 2.33428189 
C 5.08195372 -0.23452119 1.75967152 
C 4.00428197 0.26424871 0.70930580 
C 3.61744113 1.72518902 0.84227475 
C 4.42831472 -0.03038853 -0.72076607 
H 5.95327154 1.70609080 4.57908200 
H 5.62045796 -0.03378813 4.61651823 
H 4.30838247 1.11431751 4.29759469 
H 2.07302803 1.04145869 2.56619925 
H 1.09287950 0.23435555 1.11145020 
H 1.07584761 -1.13362949 2.22231467 
H 2.81971841 -1.60650353 0.53381846 
H 4.36294791 -2.28666056 2.24689646 
H 3.76593969 -1.07742859 3.37220544 
H 5.92963095 -0.73788288 1.23181536 
H 2.75466460 1.96532752 0.20930739 
H 4.45103411 2.36783294 0.50655429 
H 3.38686810 2.02103244 1.86971003 
H 5.31831519 0.56294351 -0.98710101 
H 3.63574593 0.21957495 -1.43432303 
H 4.68864473 -1.08365717 -0.87075785 
O 6.78259167 1.68240938 0.98454803 
O 1.53115218 -0.17109624 4.43128217 
O 6.47117372 1.69841115 2.21361980 
Vibrational frequencies (in cm-1) 
-1718.0  40.2  55.8  73.8  87.1 134.6 142.6 176.3 200.8 224.5 233.9 243.9 271.1 274.9 
295.9 321.6 364.8 394.1 421.9 474.6 507.6 573.3 647.5 673.6 691.2 775.1 805.4 820.1 
847.2 914.7 930.1 988.2 995.0 1009.5 1017.3 1021.4 1031.6 1074.2 1082.6 1102.1 1117.6 
1131.2 1178.0 1192.7 1212.1 1246.0 1255.9 1260.6 1266.5 1285.9 1286.4 1294.4 1300.7 
1304.3 1307.3 1323.7 1331.5 1357.8 1370.3 1381.7 1400.3 1406.1 1440.0 1579.6 1898.6 
2170.6 2652.5 2653.6 2660.8 2665.4 2674.5 2678.7 2681.6 2693.9 2697.0 2712.1 2764.1 
2769.0 2770.1 2770.5 2779.1  
 
 
name= TS166 
energy (in kcal/mol)= 38.121021 
ZPE (in kcal/mol)= 140.801 
G (in kcal/mol)= 115.688 
Geometry 
C 2.33359832 4.88686590 2.22900756 
C 2.26072352 3.53616698 2.80424920 
C 0.14492278 0.47106392 2.56150974 
C 1.30473547 -0.51402365 2.34080469 
C 2.55893913 0.24480782 1.94430092 
C 3.15933682 1.12741686 3.06718721 
C 2.97057607 2.39965697 2.19830430 
1056 
 
C 2.23225987 1.55315038 1.09041528 
C 0.77296563 1.59054416 1.00151952 
C 2.93543811 1.62517304 -0.25305273 
H 3.12268916 5.48210715 2.72672824 
H 1.39687425 5.45119121 2.41547748 
H 2.53890362 4.89893194 1.15279801 
H -0.81526648 0.20121213 2.10671336 
H 1.03884730 -1.26237316 1.57658271 
H 1.47192207 -1.07454113 3.28140506 
H 3.29658157 -0.40615990 1.45411486 
H 4.19469146 0.90409601 3.33058042 
H 2.56327911 1.11085099 3.99215445 
H 3.95041486 2.76141186 1.80586073 
H 0.28037473 1.59011985 0.05139469 
H 0.30312281 3.22596409 1.20221880 
H 0.05291470 2.92310411 1.89576769 
H 2.81694619 2.61154065 -0.71690089 
H 2.54315850 0.87864817 -0.95511458 
H 4.01296937 1.43572415 -0.16553105 
O 1.60934712 3.29742369 3.91641220 
O 0.17918866 1.25657310 3.50310648 
O 1.07221532 4.27569837 4.47350652 
Vibrational frequencies (in cm-1) 
-505.1  58.9  81.7  95.4 105.4 127.2 147.2 169.0 193.6 222.1 267.9 290.6 311.5 325.2 
363.4 384.7 423.9 424.7 448.0 469.4 505.3 530.4 614.5 659.1 678.4 702.3 809.0 822.7 
837.3 905.5 925.3 945.6 954.6 994.6 1019.5 1029.8 1040.4 1049.4 1063.7 1067.2 1086.7 
1106.3 1110.4 1143.4 1146.7 1170.6 1181.6 1214.3 1241.2 1249.3 1255.4 1269.5 1289.2 
1290.2 1292.2 1297.7 1305.0 1316.6 1349.0 1351.2 1376.3 1388.9 1410.9 1451.7 1598.9 
1717.3 2639.2 2653.9 2671.3 2672.0 2673.8 2676.6 2676.9 2701.0 2702.0 2731.4 2750.1 
2756.8 2770.2 2780.9 4960.5  
 
 
name= TS167 
energy (in kcal/mol)= 40.981538 
ZPE (in kcal/mol)= 140.243 
G (in kcal/mol)= 114.265 
Geometry 
C 4.21130376 3.49958449 5.25267094 
C 4.74437235 2.42116286 4.36705108 
C 3.34491865 5.08873380 1.58087888 
C 2.80425795 3.95166838 0.80363299 
C 2.91515662 2.59110256 1.48350949 
C 2.50825950 2.46151640 2.97436823 
C 3.86107279 1.80420601 3.32029155 
C 4.35812239 2.03013463 1.82874519 
C 5.51584159 3.00226799 1.71364578 
C 4.55765742 0.84445886 1.00737575 
H 3.24091673 3.23971182 5.69268798 
H 4.08366609 4.45107633 4.70633459 
H 4.90654486 3.71372006 6.08132748 
H 4.23194515 5.62723283 1.28484345 
H 3.32843034 3.88688474 -0.18159837 
H 1.73407955 4.13555700 0.54681240 
H 2.36102060 1.85931086 0.85267702 
H 1.64040026 1.81395911 3.14313034 
H 2.30469602 3.39846022 3.49636183 
H 3.75555735 0.72637983 3.55263486 
H 6.44588968 2.56778955 2.11043538 
H 5.35534003 3.92320841 2.28647582 
H 5.69709102 3.27482325 0.66598446 
H 4.05894037 -0.07317420 1.20933119 
H 6.12840428 0.49149090 0.85474823 
H 6.03434554 0.21920248 1.60614725 
O 3.11709840 6.31898195 3.37492891 
O 2.66977632 5.38855696 2.64674104 
1057 
 
O 5.87703993 2.01387632 4.48888676 
Vibrational frequencies (in cm-1) 
-844.7  36.3  45.1  73.4 105.7 134.9 167.1 173.1 179.7 203.4 228.9 272.8 301.0 309.4 
316.7 353.6 368.6 421.6 467.0 474.0 502.5 545.0 585.7 609.1 644.3 693.7 784.9 805.7 
850.1 885.6 902.2 941.6 983.7 987.1 1017.0 1023.3 1042.4 1047.7 1068.5 1083.6 1095.6 
1100.4 1115.7 1149.8 1167.7 1181.6 1199.7 1231.5 1254.4 1259.4 1265.6 1282.3 1286.9 
1294.8 1299.3 1300.9 1313.7 1316.9 1327.6 1355.7 1364.0 1377.8 1396.3 1420.8 1575.9 
1830.0 2642.7 2645.0 2658.8 2671.6 2676.9 2677.1 2699.0 2712.2 2717.4 2718.9 2727.4 
2764.0 2774.4 2776.5 4838.9  
 
 
name= TS168 
energy (in kcal/mol)= 41.902296 
ZPE (in kcal/mol)= 140.242 
G (in kcal/mol)= 114.585 
Geometry 
C 1.63998652 4.74405516 1.80954649 
C 2.19655280 3.49561251 2.38629676 
C 2.27755152 -0.70505583 2.65927200 
C 3.46784795 -0.65395104 1.72829561 
C 3.91009342 0.73722313 1.32574323 
C 4.16053320 1.77065948 2.45366334 
C 3.31147351 2.83162365 1.71021032 
C 2.87083716 1.72207597 0.64908341 
C 1.41764851 1.30032414 0.73896108 
C 3.20627061 2.25772640 -0.66382112 
H 1.45985813 4.61887361 0.72321727 
H 2.34622606 5.58416487 1.91379064 
H 0.68922771 5.05829258 2.26355256 
H 2.27290970 -0.04625818 3.53816823 
H 3.24884767 -1.25459859 0.81908332 
H 4.31179346 -1.17968479 2.22904205 
H 4.80603018 0.63913406 0.67733492 
H 5.20684627 2.05157981 2.59517216 
H 3.76804286 1.47946729 3.43841695 
H 3.96694294 3.59627137 1.23067951 
H 1.06908277 1.21907612 1.78059753 
H 1.24820923 0.31654486 0.28273875 
H 0.75932884 2.02327093 0.24050782 
H 2.76193151 0.99364365 -1.70583412 
H 4.20163112 2.26809047 -1.03645527 
H 2.27992054 1.63266443 -1.81055125 
O 1.86527297 2.07652748 4.06608233 
O 1.37391667 -1.47570065 2.44356454 
O 1.55266818 3.14047755 3.45861102 
Vibrational frequencies (in cm-1) 
-893.3  38.1  67.2  72.2 117.6 139.3 153.9 181.2 193.0 219.5 241.4 268.7 291.9 313.6 
321.3 328.9 377.8 414.1 431.5 455.5 500.6 562.7 574.2 611.8 669.9 704.3 754.3 800.8 
853.3 873.6 911.3 939.0 1004.6 1006.0 1007.6 1027.0 1037.2 1042.9 1071.3 1089.3 1099.8 
1109.1 1116.3 1157.7 1164.1 1183.1 1195.4 1220.2 1254.2 1259.7 1264.1 1283.2 1287.1 
1287.8 1290.7 1299.5 1310.4 1322.5 1345.4 1363.6 1375.4 1388.4 1409.3 1431.5 1626.3 
1827.0 2636.3 2645.4 2653.3 2659.8 2661.8 2664.6 2674.8 2700.5 2710.9 2716.3 2738.4 
2755.2 2768.8 2775.1 4798.8  
 
 
name= TS169 
energy (in kcal/mol)= 42.203664 
ZPE (in kcal/mol)= 139.978 
G (in kcal/mol)= 113.13 
Geometry 
C 2.49440916 4.60687476 2.62426913 
C 2.35889183 3.15048959 2.28395502 
C 1.43522017 -0.16091379 0.47345836 
C 2.80417731 -0.20574952 -0.08873971 
C 3.82603646 0.61481909 0.68842820 
1058 
 
C 3.55191318 0.88684173 2.18901715 
C 3.62685229 2.41597108 1.96810842 
C 3.87250979 2.18114257 0.41550193 
C 2.78946045 2.75253868 -0.47896113 
C 5.20597273 2.46102159 -0.08635848 
H 3.14978672 5.13819951 1.92741558 
H 2.90559830 4.73320429 3.63614056 
H 1.51355993 5.10933162 2.61511390 
H 0.98181137 0.74379034 0.86014155 
H 2.78156850 0.15725578 -1.14680240 
H 3.16890174 -1.25669090 -0.16385008 
H 4.82876462 0.16289717 0.52822572 
H 4.31505695 0.49045304 2.86485651 
H 2.57749591 0.53723255 2.55766322 
H 4.49453194 2.87997381 2.46089488 
H 2.74721576 3.84550868 -0.42505555 
H 1.78825547 2.38644320 -0.20829667 
H 2.96334970 2.47739740 -1.52886050 
H 5.23493427 4.14654956 -0.22852376 
H 5.26016598 3.79684258 -0.95687311 
H 6.07213068 2.44864620 0.52653436 
O -0.35105413 -1.35823559 0.90078534 
O 0.82957605 -1.30940774 0.46581417 
O 1.28038957 2.61057151 2.26863894 
Vibrational frequencies (in cm-1) 
-952.1  24.6  42.4  54.1  88.9 101.2 147.3 165.4 180.9 201.1 224.4 251.8 257.9 289.0 
323.8 354.7 361.6 389.7 425.6 518.2 550.4 570.4 584.0 601.5 617.7 694.6 777.5 813.4 
831.1 886.9 907.2 950.6 1000.7 1015.1 1018.6 1033.1 1047.2 1052.4 1069.1 1083.6 1097.4 
1103.5 1118.4 1157.0 1158.1 1181.6 1200.6 1229.5 1240.3 1261.2 1262.7 1273.0 1286.9 
1290.2 1296.1 1301.3 1308.7 1320.9 1335.8 1355.5 1366.9 1379.8 1394.6 1423.5 1559.9 
1852.1 2637.3 2660.7 2665.2 2671.6 2675.1 2679.2 2685.6 2702.0 2721.6 2726.0 2734.0 
2756.3 2777.1 2781.0 4780.3  
 
 
name= TS170 
energy (in kcal/mol)= 42.145961 
ZPE (in kcal/mol)= 140.348 
G (in kcal/mol)= 115.046 
Geometry 
C 2.64466487 2.73976592 1.99951808 
C 3.02064681 1.96365846 0.78722426 
C 1.42820690 -0.59912340 -1.59059695 
C 1.58873271 0.30776735 -2.80909409 
C 2.00713250 1.72238090 -2.45195280 
C 3.39994037 1.86093911 -1.78847096 
C 2.77624845 2.53484187 -0.53811359 
C 1.32918125 2.32659233 -1.14657943 
C 0.51010074 1.25534854 -0.60161794 
C 0.61401010 3.65023340 -1.37216362 
H 1.72965618 3.33056023 1.84480261 
H 3.43945516 3.46324005 2.25804361 
H 2.48828854 2.11349260 2.89116711 
H 2.22410145 -0.59558339 -0.83961082 
H 0.63774304 0.31765739 -3.37981760 
H 2.33611741 -0.15361780 -3.48574647 
H 1.87825253 2.39120701 -3.32041921 
H 4.10579023 2.49362980 -2.33091710 
H 3.90447194 0.90245226 -1.59730764 
H 3.03130913 3.62000660 -0.51713350 
H 0.52546667 1.15631843 0.97203386 
H 0.04451056 1.80630153 0.91188744 
H -0.50140620 1.11998313 -0.91111997 
H -0.30029393 3.50804571 -1.96317099 
H 1.23461927 4.36929329 -1.92015604 
H 0.32716479 4.12130142 -0.42715369 
1059 
 
O 4.05534781 0.05780175 0.26891030 
O 0.51010910 -1.38757676 -1.55333557 
O 3.59625879 0.84565400 1.12615334 
Vibrational frequencies (in cm-1) 
-933.4  47.6  82.1  88.3 124.1 131.8 162.1 180.6 195.1 211.9 244.4 266.6 281.4 304.5 
318.0 361.2 391.9 413.4 439.4 462.3 511.7 546.0 568.0 635.0 672.6 695.7 799.9 815.5 
863.8 882.8 923.6 939.5 996.8 1008.1 1016.6 1027.8 1039.1 1039.3 1062.4 1090.3 1092.4 
1110.7 1139.9 1154.9 1162.6 1175.7 1184.6 1218.5 1247.9 1261.4 1262.2 1266.9 1282.8 
1285.0 1291.8 1293.0 1299.9 1300.7 1342.4 1361.7 1373.2 1381.1 1401.9 1425.7 1622.1 
1798.0 2651.2 2653.2 2661.5 2665.1 2668.4 2672.6 2679.7 2703.7 2720.1 2722.3 2744.5 
2756.2 2771.6 2781.7 4745.0  
 
 
name= TS171 
energy (in kcal/mol)= 42.894391 
ZPE (in kcal/mol)= 139.634 
G (in kcal/mol)= 113.03 
Geometry 
C 1.39459914 2.86921607 -2.15864307 
C 1.60631871 2.86385208 -0.70908143 
C 1.01350766 0.42728122 2.32788114 
C 2.50526560 0.29060388 2.48879928 
C 3.35799078 1.16439946 1.59177850 
C 2.97446782 2.66237768 1.46536706 
C 2.89513252 2.54620452 -0.07797470 
C 3.23535217 0.98689302 0.03157711 
C 2.13000898 0.05769687 -0.46026407 
C 4.43782251 0.51380437 -0.62416508 
H 0.46348448 2.31990147 -2.41822229 
H 2.22092717 2.44031939 -2.73604033 
H 1.21127054 3.89888784 -2.52519914 
H 0.60970172 1.39183024 1.99793519 
H 2.79263252 -0.77679630 2.33606225 
H 2.75131664 0.49347458 3.55583317 
H 4.41450392 1.04188666 1.91150911 
H 3.74472257 3.35461594 1.82061978 
H 2.04898759 2.94669873 1.97231006 
H 3.70625626 3.10251993 -0.58571164 
H 2.29992318 -0.97120843 -0.10630209 
H 2.08647477 0.01729057 -1.55673697 
H 1.13605997 0.36608462 -0.11604726 
H 5.77278229 0.96663872 0.11557735 
H 5.60969909 1.67233772 -0.24406494 
H 4.60996260 0.60168954 -1.66601949 
O -0.49187891 3.42019089 -0.37177847 
O 0.27993716 -0.49593439 2.58049988 
O 0.64195637 3.15103402 0.12359827 
Vibrational frequencies (in cm-1) 
-956.6  34.9  42.5  55.3  94.1 114.5 130.1 159.5 185.4 207.3 223.8 251.0 273.6 278.7 
291.8 312.1 377.3 400.3 443.3 449.7 511.3 541.9 595.0 632.8 672.2 685.6 741.5 781.3 
801.7 855.9 908.8 933.4 1001.8 1010.2 1023.0 1028.6 1040.2 1051.9 1065.5 1074.7 1092.1 
1109.4 1122.1 1132.8 1161.3 1176.5 1199.3 1218.9 1228.3 1256.4 1261.6 1275.7 1287.3 
1288.5 1294.0 1300.3 1304.9 1324.8 1350.7 1371.0 1383.3 1392.2 1404.7 1450.6 1588.7 
1833.5 2631.9 2644.2 2652.8 2664.9 2667.9 2673.8 2676.7 2708.3 2719.0 2728.0 2734.8 
2762.9 2768.6 2776.2 4773.6  
 
 
name= TS172 
energy (in kcal/mol)= 39.35058 
ZPE (in kcal/mol)= 143.465 
G (in kcal/mol)= 120.528 
Geometry 
C 3.54563630 1.78699089 2.86815060 
C 2.66654351 0.81291752 2.31883105 
C 1.26564681 1.26019337 1.81396536 
1060 
 
C 0.65503730 0.37769951 0.70418736 
C 1.56733980 -0.78405095 0.31183939 
C 2.03422847 -1.48721738 1.62382177 
C 3.19250193 -0.44010187 1.66808673 
C 3.05423958 -0.29875649 0.09713889 
C 3.30053609 1.05415854 -0.53591716 
C 3.89307888 -1.34229548 -0.63493108 
H 4.59442603 1.59555252 2.96234104 
H 2.79418994 1.36186519 4.26454200 
H 3.30084862 2.82898092 2.88421412 
H 1.28498573 2.32948696 1.49911003 
H 0.42449944 0.99424363 -0.18337916 
H -0.31958239 -0.01813357 1.05793878 
H 1.15220806 -1.41600942 -0.47330026 
H 2.36766844 -2.51823427 1.49594711 
H 1.33002693 -1.46759125 2.45727176 
H 4.15813818 -0.77599229 2.04619924 
H 2.80563305 1.88207836 -0.02088837 
H 2.95243692 1.06800410 -1.57633374 
H 4.37243509 1.29486396 -0.53994513 
H 3.74931274 -2.35261066 -0.23663371 
H 4.96252087 -1.11329114 -0.55685838 
H 3.63775444 -1.37454798 -1.70059803 
O 0.83710740 0.32295238 3.88672521 
O 0.40217540 1.31068845 2.94345385 
O 2.23073535 0.39719713 3.81268595 
Vibrational frequencies (in cm-1) 
-1332.4  84.8 106.3 150.6 177.6 190.3 228.9 235.6 292.8 324.6 366.6 384.7 431.9 437.3 
451.7 466.9 540.1 552.8 595.7 624.8 650.0 713.0 733.2 799.0 842.6 854.0 891.2 915.6 
939.5 954.0 979.3 1002.6 1007.4 1010.3 1017.5 1024.8 1049.5 1065.8 1078.0 1088.9 1092.6 
1102.5 1154.5 1170.4 1184.3 1198.4 1220.0 1227.7 1250.8 1273.5 1278.9 1283.7 1286.7 
1292.9 1298.8 1301.6 1307.9 1316.5 1320.7 1368.2 1376.1 1383.6 1406.8 1419.7 1547.3 
2188.2 2658.4 2672.7 2675.9 2676.5 2678.4 2681.2 2689.7 2735.9 2740.8 2748.5 2752.2 
2767.5 2781.8 2785.4 2797.9  
 
 
name= TS173 
energy (in kcal/mol)= 44.668659 
ZPE (in kcal/mol)= 138.521 
G (in kcal/mol)= 108.685 
Geometry 
C 0.98313134 4.12972378 0.94804903 
C 1.85315785 2.93295400 0.95556684 
C 1.99822605 -1.35599478 1.92554210 
C 2.67942705 -0.57023120 0.16390913 
C 2.94391424 0.90285877 0.17915040 
C 3.54820072 1.39077319 1.53042565 
C 2.83370855 2.67207890 1.83152398 
C 1.70449062 1.84098138 -0.09313682 
C 0.34303702 1.15802438 0.07827809 
C 1.80004152 2.42181107 -1.50879549 
H 1.19504666 4.76422767 0.07290486 
H 1.12511481 4.75549677 1.84036919 
H -0.08225458 3.86345582 0.90250547 
H 1.43097283 -0.64198819 1.20701693 
H 2.07537586 -0.91864644 -0.65922051 
H 3.58296534 -1.16409841 0.21391113 
H 3.69891733 1.12251824 -0.61872939 
H 4.63801485 1.54164952 1.44067977 
H 3.41685280 0.65458959 2.33963390 
H 3.14048210 3.27665107 2.66448946 
H -0.47512194 1.86280300 -0.11472904 
H 0.20304743 0.78357263 1.09887241 
H 0.21970140 0.32942213 -0.62755094 
H 0.94628237 3.06764361 -1.73795080 
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H 1.82417504 1.62421105 -2.25965923 
H 2.70767983 3.02411810 -1.63197766 
O 1.34448549 1.57443735 3.68531649 
O 2.84210912 -2.00854190 2.36881207 
O 0.21384701 1.47850180 3.64580881 
Vibrational frequencies (in cm-1) 
-1698.3  13.1  27.2  42.1  50.6  60.2  71.1  82.0  97.5 106.5 192.6 207.3 216.9 228.9 
263.3 267.9 285.8 314.9 350.5 378.0 472.3 499.2 567.0 608.0 647.7 681.1 759.8 796.5 
846.9 855.1 873.5 956.4 979.8 987.7 1003.7 1023.7 1038.8 1068.0 1112.6 1130.6 1163.8 
1172.8 1180.3 1206.2 1226.2 1238.0 1271.6 1276.8 1285.4 1298.5 1300.1 1301.8 1308.3 
1312.0 1316.9 1331.8 1342.7 1352.8 1364.4 1390.6 1397.5 1407.9 1590.0 1852.2 1912.2 
2192.7 2665.3 2668.3 2668.9 2675.0 2675.5 2678.3 2680.5 2689.2 2699.6 2751.6 2766.1 
2774.7 2777.7 2781.6 2786.2  
 
 
name= TS174 
energy (in kcal/mol)= 42.541495 
ZPE (in kcal/mol)= 140.961 
G (in kcal/mol)= 114.256 
Geometry 
C 0.39719410 1.45197128 3.39037940 
C 1.22965606 0.75896831 2.35097224 
C 0.17707048 -0.23820193 1.37763840 
C 0.93794465 -0.55642746 0.07884708 
C 2.04863094 -1.52612752 0.29780239 
C 3.26453638 -1.37966214 -0.22833145 
C 2.28892299 1.50558529 1.69367388 
C 2.11904003 2.57335693 0.89834185 
C 0.79496792 3.17095738 0.56403285 
C 3.29172442 3.25696782 0.27418782 
H 1.00241588 1.92279125 4.17466725 
H -0.33329435 0.77044041 3.86130756 
H -0.19776457 2.25558408 2.92706767 
H -0.73874745 0.35125299 1.19935619 
H 1.28025568 0.37199704 -0.41393235 
H 0.19916128 -1.01613463 -0.61876212 
H 1.77252348 -2.38855054 0.91308066 
H 4.06215440 -2.09034983 -0.08534179 
H 3.55720376 -0.54517329 -0.84330621 
H 3.30064364 1.11950182 1.86421300 
H -0.02084715 2.43483434 0.60330420 
H 0.78043169 3.60689015 -0.44476032 
H 0.54211178 3.97934460 1.26643974 
H 3.26191764 4.34264756 0.44312962 
H 3.30492721 3.09706153 -0.81468452 
H 4.25468657 2.89770555 0.66093083 
O 2.74689189 -0.82755020 2.94238770 
O 0.03480543 -1.22738390 2.21316270 
O 1.66172140 -0.46259888 3.05252097 
Vibrational frequencies (in cm-1) 
-1179.1  40.0  61.1  70.6 102.4 113.8 117.9 124.2 142.1 160.7 176.3 222.4 247.2 263.1 
285.3 323.9 332.3 385.7 407.6 423.6 474.9 487.8 552.4 599.2 659.5 714.3 801.5 897.8 
918.7 941.7 956.8 991.4 1009.1 1011.3 1020.8 1025.8 1059.5 1082.1 1101.6 1114.2 1132.1 
1149.4 1167.5 1208.5 1268.3 1272.4 1277.5 1278.7 1280.5 1283.5 1286.8 1290.7 1296.5 
1310.4 1325.9 1377.5 1383.9 1386.3 1398.5 1401.9 1422.2 1434.9 1460.5 1849.0 1873.9 
2651.3 2657.8 2661.3 2667.2 2668.0 2668.2 2671.6 2674.0 2715.8 2728.5 2733.1 2748.7 
2770.8 2776.9 2779.8 2792.8  
 
 
name= TS175 
energy (in kcal/mol)= 43.058688 
ZPE (in kcal/mol)= 140.485 
G (in kcal/mol)= 113.575 
Geometry 
C -0.80538628 2.51942692 3.87189674 
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C 0.36693551 1.76291735 3.58905980 
C 0.19845942 0.26094880 3.27521067 
C 1.42748476 -0.42420390 2.67070235 
C 1.41536304 -0.37832780 1.17886241 
C 2.50432609 -0.13263488 0.45051749 
C 1.58871579 2.43238618 3.11704439 
C 1.71041728 3.01631699 1.91635988 
C 0.62435840 3.03294755 0.89526188 
C 2.98250622 3.68138868 1.50493835 
H -0.79376280 3.58957765 3.82182846 
H -0.50030835 2.10198609 5.38433823 
H -1.78590327 2.09707221 3.78649128 
H -0.71436937 0.08579258 2.66020050 
H 1.44272721 -1.48894083 3.00380579 
H 2.35779564 0.01063813 3.09090116 
H 0.45000334 -0.58395573 0.71579842 
H 2.50901493 -0.11963410 -0.62747196 
H 3.47535792 0.07395941 0.87219226 
H 2.41191278 2.43154137 3.83344366 
H 0.67883382 3.90866446 0.23671184 
H -0.37719357 3.03585627 1.35312237 
H 0.68489576 2.13752230 0.25603977 
H 3.79348421 3.54141439 2.23196194 
H 2.83861042 4.76573695 1.38748359 
H 3.34094975 3.29273552 0.54072424 
O 0.68349096 0.22909698 5.51833886 
O -0.13272974 -0.37647411 4.50480753 
O 0.59907666 1.58204167 5.23450730 
Vibrational frequencies (in cm-1) 
-1445.5  32.1  47.1  53.2  76.0  84.2 100.0 105.0 151.6 198.1 246.2 271.5 286.6 346.3 
360.4 398.9 412.0 428.0 476.1 490.2 503.8 597.8 602.9 609.0 653.8 767.7 836.5 866.2 
911.2 935.6 956.7 972.1 990.4 1002.1 1007.9 1019.4 1024.7 1064.6 1079.4 1083.4 1092.1 
1103.1 1119.7 1145.2 1151.2 1218.2 1250.1 1267.2 1269.1 1273.2 1278.1 1284.0 1286.0 
1304.9 1319.4 1338.3 1349.4 1373.5 1375.4 1391.4 1399.9 1411.9 1545.2 1848.7 1870.0 
2117.7 2649.6 2659.8 2669.7 2672.5 2674.7 2678.4 2716.6 2733.1 2736.2 2749.1 2757.3 
2775.5 2779.8 2790.3 2796.1  
 
 
name= TS176 
energy (in kcal/mol)= 46.083952 
ZPE (in kcal/mol)= 138.003 
G (in kcal/mol)= 110.479 
Geometry 
C 0.73431428 0.86811743 5.58111206 
C 1.14591305 0.05934693 4.49600172 
C 0.19666975 0.66771207 3.17841671 
C 0.59775344 -4.09591026 4.36646826 
C 1.42463352 -3.40996929 5.15673610 
C 1.06682489 -2.08034248 5.70948676 
C 2.53242807 0.00544433 4.03675152 
C 3.02980882 -0.71376789 3.01618098 
C 2.24824114 -1.57745986 2.09134465 
C 4.49391867 -0.67092412 2.71394219 
H 1.36792099 1.64529049 5.96953700 
H 0.02807106 0.47231256 6.29935775 
H -0.32930350 1.78019042 4.86252729 
H -0.54017417 1.71087871 4.01299124 
H 0.83407503 -5.06108678 3.94579622 
H -0.38915825 -3.73936284 4.08632331 
H 2.40914507 -3.78159962 5.43672323 
H 1.90603967 -1.54045284 6.16195336 
H 0.24082283 -2.12420555 6.43852018 
H 3.20650984 0.63376923 4.62792382 
H 2.78448661 -2.50017475 1.82867412 
H 2.04727690 -1.03849974 1.14615624 
1063 
 
H 1.26286227 -1.88196398 2.46562541 
H 4.97108002 -1.63458203 2.94745485 
H 5.03030395 0.09975476 3.28276194 
H 4.67807544 -0.46851224 1.64827297 
O -0.70604082 -1.26537972 4.47787897 
O 0.15782165 0.42898881 2.04576496 
O 0.57525114 -1.34314791 4.47196424 
Vibrational frequencies (in cm-1) 
-1637.2  31.3  40.9  75.6  82.7  86.5 109.9 117.1 118.4 152.3 183.1 203.2 227.2 248.4 
294.7 318.3 354.8 384.0 402.2 454.1 466.8 487.5 497.7 540.9 593.8 623.3 657.6 769.9 
865.7 914.3 923.5 944.0 947.7 962.8 979.2 990.3 991.1 1016.1 1020.6 1024.9 1046.0 
1094.6 1102.5 1114.1 1119.0 1148.2 1203.7 1247.1 1262.1 1266.6 1276.3 1283.0 1295.1 
1303.4 1317.4 1332.0 1362.7 1383.4 1386.1 1404.6 1427.2 1451.1 1557.1 1840.9 1858.3 
1946.6 2652.3 2656.1 2667.1 2669.5 2673.2 2699.5 2712.1 2729.8 2744.2 2756.4 2771.0 
2774.0 2776.3 2779.6 3341.8  
 
 
name= TS177 
energy (in kcal/mol)= 41.685107 
ZPE (in kcal/mol)= 143.158 
G (in kcal/mol)= 120.315 
Geometry 
C -1.22371873 1.84503546 1.66281952 
C 0.13374640 1.30800533 2.07529517 
C 0.42868749 -0.11906421 1.52051284 
C 1.77011370 -0.38019311 1.06960331 
C 2.68720740 0.79432625 1.00282564 
C 2.59492636 1.58535685 2.35181355 
C 1.30913440 2.25888287 1.76651651 
C 1.90811695 2.00879674 0.32669076 
C 0.98127150 1.71947017 -0.83514288 
C 2.85223414 3.13719630 -0.08316941 
H -2.03014252 1.15787821 1.95046686 
H -1.28593751 2.01480849 0.58249642 
H -1.43327267 2.80274513 2.15922992 
H -0.43000571 -0.63183401 1.07645900 
H 1.99443441 -1.23479953 0.46057713 
H 1.87258782 -0.88695146 2.70618611 
H 3.68295113 0.58540637 0.61573410 
H 3.41990082 2.27689714 2.52996023 
H 2.46326801 0.99452220 3.25831631 
H 1.11304868 3.29303744 2.04130503 
H 1.55800426 1.49181747 -1.74206548 
H 0.34472406 2.58476345 -1.05652436 
H 0.32467684 0.86010005 -0.67211916 
H 3.45586945 2.84663489 -0.95092259 
H 3.54916387 3.41721790 0.71383110 
H 2.29181051 4.03940395 -0.35438634 
O 0.03158844 -0.16611023 3.88463844 
O 0.68885281 -0.86072948 2.83514553 
O 0.14855777 1.20582377 3.51099811 
Vibrational frequencies (in cm-1) 
-1223.7 126.5 130.8 153.6 167.6 182.3 197.6 223.1 278.1 294.6 324.9 357.5 394.0 440.1 
454.0 486.3 525.9 544.8 596.0 610.5 690.4 716.3 785.7 792.3 844.7 880.1 901.8 913.8 
938.5 946.9 959.8 974.9 985.4 1000.6 1009.4 1015.9 1017.6 1055.4 1076.1 1086.1 1103.4 
1125.7 1146.6 1162.8 1174.7 1195.2 1218.0 1236.3 1247.3 1264.2 1282.0 1286.9 1289.4 
1290.3 1296.9 1299.5 1305.8 1315.7 1318.6 1328.8 1386.6 1395.1 1408.1 1420.1 1477.4 
2220.2 2672.3 2672.6 2675.5 2677.5 2678.3 2681.1 2685.8 2723.4 2750.8 2755.9 2763.7 
2779.6 2781.2 2782.3 2784.4  
 
 
name= TS178 
energy (in kcal/mol)= 43.181131 
ZPE (in kcal/mol)= 141.761 
G (in kcal/mol)= 117.763 
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Geometry 
C 3.16058872 1.72037844 2.81239515 
C 2.44692041 0.72125010 2.04613986 
C 1.01175810 0.99848429 1.55152504 
C 0.54419220 0.09672851 0.38518255 
C 1.61520848 -0.89672639 -0.05757359 
C 2.17955715 -1.58769123 1.22461128 
C 3.16830015 -0.38370092 1.32349378 
C 3.01226351 -0.18444026 -0.23595252 
C 3.06272817 1.22346052 -0.78989658 
C 3.99723772 -1.05260759 -1.01408363 
H 3.56297678 0.60924720 3.81339786 
H 0.53019177 -0.27958373 3.86246744 
H 2.88360901 2.71915611 2.99821759 
H 0.94206872 2.07888110 1.25257431 
H 0.22401996 0.71951158 -0.46941066 
H -0.36333463 -0.45803773 0.70979709 
H 1.29823899 -1.54458536 -0.87495084 
H 2.65635915 -2.55275652 1.05127298 
H 1.47629149 -1.70209883 2.05216426 
H 4.17770808 -0.57832386 1.68723884 
H 2.40161353 1.92711434 -0.27806098 
H 2.78472618 1.23764720 -1.85141808 
H 4.07729342 1.63762953 -0.70545238 
H 4.01082783 -2.09045640 -0.66438876 
H 5.01950083 -0.66663443 -0.92306333 
H 3.74464932 -1.07360187 -2.08067173 
O -0.11882529 -0.29798874 3.11526130 
O 0.06473480 1.01052596 2.59887680 
O 2.42023110 0.54317645 3.54236130 
Vibrational frequencies (in cm-1) 
-1435.4  54.8  76.0 129.2 163.0 168.4 187.9 223.1 259.8 272.3 297.5 322.1 342.7 380.4 
387.2 416.8 439.8 450.0 507.5 511.3 583.3 669.9 711.1 775.5 793.1 840.6 888.2 893.8 
917.0 944.3 959.1 983.1 1005.3 1006.9 1014.7 1018.2 1042.5 1045.2 1054.8 1085.0 1088.5 
1115.0 1149.1 1173.1 1186.8 1201.8 1216.1 1222.4 1250.6 1274.2 1278.2 1285.9 1291.3 
1294.8 1297.5 1301.3 1306.2 1317.9 1322.7 1346.8 1376.4 1380.4 1406.5 1418.7 1473.9 
2467.7 2649.2 2666.2 2673.1 2675.9 2678.1 2680.7 2690.8 2737.4 2747.9 2751.5 2766.9 
2767.1 2781.9 2785.2 2846.5  
 
 
name= TS179 
energy (in kcal/mol)= 42.51337 
ZPE (in kcal/mol)= 143.357 
G (in kcal/mol)= 120.29 
Geometry 
C 1.10405406 1.30940436 4.44873163 
C 1.51288497 0.35896220 3.46914520 
C 0.49392352 -0.65830014 2.89452631 
C 0.50086700 -0.77515036 1.35341183 
C 1.78417497 -0.19644132 0.75343114 
C 2.97698483 -0.58453240 1.68334790 
C 2.63339447 0.69112662 2.51352434 
C 1.98352091 1.30391495 1.20353375 
C 0.75967876 2.18264400 1.35192123 
C 3.01641386 2.02872719 0.34801782 
H 1.66094028 2.20762663 4.61123007 
H 1.69550745 0.15926727 5.45235473 
H 0.09558787 1.36794801 4.79771880 
H -0.52408658 -0.48072716 3.29338053 
H -0.38635476 -0.27063030 0.93040877 
H 0.40544441 -1.84447900 1.07011589 
H 1.89518678 -0.39668210 -0.31191528 
H 3.95560601 -0.55555000 1.20144585 
H 2.89642268 -1.53881686 2.20932352 
H 3.46188832 1.24187081 2.95731061 
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H 0.29626187 2.38089109 0.37814189 
H 1.02510973 3.15005121 1.79956870 
H -0.01259412 1.75207155 1.99861105 
H 3.92649608 1.43771644 0.19708573 
H 3.31842796 2.97476904 0.81317888 
H 2.61206676 2.26166866 -0.64404988 
O 1.49415002 -1.83618893 4.61720264 
O 0.92626611 -1.95387634 3.32442241 
O 2.15232647 -0.57230562 4.61058619 
Vibrational frequencies (in cm-1) 
-1362.3 102.6 110.9 137.8 159.0 174.2 198.4 221.1 254.1 319.3 351.0 383.1 422.1 431.0 
462.7 465.7 525.9 569.1 589.9 622.3 649.4 714.8 749.5 795.1 850.1 885.3 912.9 931.1 
942.4 950.6 975.8 988.6 1005.5 1009.5 1015.9 1029.8 1065.2 1074.2 1074.6 1088.8 1095.8 
1110.1 1161.5 1165.6 1184.9 1197.0 1218.7 1229.1 1251.2 1255.3 1277.8 1283.6 1286.2 
1295.4 1299.1 1303.3 1311.7 1314.3 1327.2 1365.1 1376.5 1388.9 1406.3 1416.6 1536.6 
2166.2 2658.9 2670.8 2676.2 2677.3 2681.6 2684.3 2685.8 2738.1 2739.7 2749.0 2753.4 
2764.9 2781.4 2783.7 2801.5  
 
 
name= TS180 
energy (in kcal/mol)= 47.252832 
ZPE (in kcal/mol)= 138.683 
G (in kcal/mol)= 112.506 
Geometry 
C 0.76891796 3.63823827 3.33983164 
C 1.26633561 2.24845484 3.47303108 
C 1.07156136 -1.69019568 3.73541754 
C 1.25326765 -1.80563360 2.25105821 
C 1.94471664 -0.54448571 1.73636063 
C 2.66150045 0.35366239 2.69894581 
C 1.91961872 1.55806908 2.35309887 
C 1.01922968 0.69362547 1.35518011 
C -0.44032287 0.59862990 1.73445151 
C 1.18168147 1.14473957 -0.08623886 
H 0.11830556 3.94366398 4.17516571 
H 0.18119722 3.75270372 2.41089255 
H 1.59188391 4.36991606 3.29187349 
H -0.39254889 -1.59882474 4.99204710 
H 0.31391129 -1.98549489 1.69722057 
H 1.89292844 -2.68961431 2.05224643 
H 2.59726340 -0.82807340 0.88387968 
H 3.55621990 0.19786410 3.21556151 
H 2.09518614 0.06894133 4.49372836 
H 2.51049070 2.33181516 1.80195082 
H -0.56963425 0.25293149 2.77108044 
H -0.97092088 -0.11666231 1.09246322 
H -0.94835220 1.56388615 1.64158405 
H 0.71914083 2.12371384 -0.25419474 
H 0.70893663 0.43398572 -0.77527005 
H 2.23684411 1.22242507 -0.37527943 
O 1.20477377 0.40532711 4.88341853 
O -0.21298651 -1.75092452 4.03660977 
O 1.28639288 1.83847196 4.70356798 
Vibrational frequencies (in cm-1) 
-483.1  39.3  50.2  68.0  87.8 117.2 130.3 166.7 187.6 214.2 224.8 268.5 280.1 305.8 
326.4 352.5 386.5 417.6 431.8 436.0 521.6 530.9 567.6 609.1 640.3 734.2 748.9 810.2 
836.4 921.6 964.7 974.8 992.8 1003.4 1006.3 1017.3 1025.0 1042.2 1045.1 1087.5 1131.7 
1146.0 1163.2 1198.4 1213.1 1230.0 1248.4 1256.7 1260.8 1270.0 1285.2 1294.5 1296.6 
1300.2 1304.1 1306.0 1317.9 1322.0 1341.7 1369.8 1377.6 1391.8 1400.7 1408.8 1447.3 
2420.3 2651.4 2659.5 2666.9 2668.5 2675.6 2678.4 2679.5 2682.2 2703.8 2743.1 2766.9 
2779.4 2779.8 2782.0 2818.5  
 
 
name= TS181 
energy (in kcal/mol)= 46.464826 
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ZPE (in kcal/mol)= 139.799 
G (in kcal/mol)= 112.485 
Geometry 
C 1.48912947 4.09048221 3.04477820 
C 1.22610422 2.71666356 2.51032347 
C -1.24806534 -0.70061326 -0.04364406 
C -0.13886357 -0.30028128 0.84872069 
C 0.89619522 0.46922873 0.13252007 
C 2.07406869 0.95406119 0.90861114 
C 1.69010014 2.43398665 1.09458358 
C 0.53424720 2.62016240 0.07884200 
C -0.82005405 2.94351698 0.65043333 
C 0.92190139 3.55312616 -1.05089383 
H 2.55102595 4.21443927 3.30300391 
H 0.91306636 4.27983596 3.96494650 
H 1.23023674 4.87342463 2.32077713 
H -2.21296634 -0.99762938 0.32965745 
H 0.33610725 -1.21405000 1.29644177 
H -0.52500604 0.23969893 1.75318066 
H 0.43900983 1.45250761 -0.65650235 
H 3.00952021 0.83442401 0.33067173 
H 2.24264545 0.43467713 1.86733716 
H 2.54632496 3.09741281 0.84407664 
H -1.13776671 2.23114891 1.42528627 
H -1.59877909 2.93640888 -0.12607500 
H -0.84425505 3.94218617 1.10819118 
H 0.14318989 3.60500518 -1.82422528 
H 1.84783856 3.23639509 -1.54867294 
H 1.07816993 4.57649199 -0.68545856 
O -1.86143252 -0.99005671 -2.11806931 
O -0.95481359 -0.66988033 -1.30902559 
O 0.67596503 1.87267135 3.17379287 
Vibrational frequencies (in cm-1) 
-1320.9  28.6  37.7  50.1  82.6  91.0 103.0 147.5 167.7 174.9 207.4 212.6 242.6 271.5 
313.6 335.9 369.8 381.1 427.0 452.2 550.4 601.9 653.8 659.6 683.4 842.4 862.3 922.7 
948.3 978.7 992.1 1005.5 1017.8 1036.3 1051.5 1057.5 1102.2 1110.9 1122.3 1130.5 1134.1 
1194.3 1202.1 1212.7 1217.8 1225.7 1239.8 1257.4 1259.4 1269.1 1276.3 1282.9 1290.9 
1294.5 1297.3 1311.4 1326.9 1329.9 1339.2 1374.2 1378.0 1396.7 1401.0 1576.4 1850.3 
1918.5 2608.8 2659.2 2664.7 2666.4 2667.3 2670.7 2671.6 2673.6 2707.3 2709.3 2727.5 
2749.1 2774.9 2777.4 2778.8  
 
 
name= TS182 
energy (in kcal/mol)= 45.733236 
ZPE (in kcal/mol)= 141.192 
G (in kcal/mol)= 115.295 
Geometry 
C -1.72977217 0.31582945 1.13757078 
C -0.71994355 1.37326294 1.57713477 
C 0.75265903 0.82587269 1.47184582 
C 1.74183284 1.66436944 0.72540549 
C 2.10467664 2.92565717 1.24755346 
C -1.04881481 3.84348100 1.51123488 
C -0.97335340 2.67257281 0.88107976 
C 2.61619557 3.88832515 0.39892250 
C 2.75679218 3.57570699 -0.97412502 
C 2.78043948 5.29956921 0.85241037 
H -1.60088469 0.03123304 0.08929125 
H -2.75740937 0.68404338 1.26053144 
H -1.64556713 -0.59022026 1.75248887 
H 0.74094549 -0.22337043 1.10502168 
H 1.14256756 2.13875232 -0.64361364 
H 2.48484361 1.08854368 0.16869487 
H 1.80583613 3.18305175 2.26325529 
H -1.24617103 4.77774842 1.00730388 
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H -0.91363034 3.96168830 2.57892005 
H -1.11117075 2.58318358 -0.19556857 
H 3.35784208 2.72988018 -1.28501101 
H 2.77151712 4.37597310 -1.69971516 
H 1.47717161 2.76918489 -1.18865324 
H 2.58532343 5.42149339 1.92652007 
H 2.09944416 5.97731522 0.31959494 
H 3.80519320 5.65375962 0.67030866 
O 0.00942397 0.68742942 3.59344740 
O 1.20142683 0.80600047 2.83632270 
O -0.88107112 1.60662923 2.98495112 
Vibrational frequencies (in cm-1) 
-1947.9  32.1  41.4  69.1  98.4 111.2 143.5 177.0 209.7 227.4 261.1 269.2 308.8 316.9 
370.3 408.1 455.8 494.1 522.7 573.2 598.5 630.6 687.7 702.2 715.2 810.2 848.1 877.1 
914.9 951.9 965.3 973.2 975.5 991.0 1013.1 1027.8 1048.0 1061.1 1061.9 1097.1 1101.6 
1117.8 1138.1 1144.4 1163.3 1173.4 1185.6 1251.1 1270.5 1281.3 1288.8 1289.3 1289.6 
1301.1 1314.0 1343.4 1346.1 1372.3 1388.8 1391.2 1399.8 1493.5 1503.9 1584.0 1668.7 
1848.5 2670.3 2673.2 2675.1 2676.2 2680.9 2700.0 2708.2 2720.3 2754.8 2756.4 2763.3 
2779.2 2780.5 2782.0 2953.6  
 
 
name= TS183 
energy (in kcal/mol)= 45.249664 
ZPE (in kcal/mol)= 142.067 
G (in kcal/mol)= 117.201 
Geometry 
C -1.90296474 1.11506809 2.22847307 
C -0.66955833 0.22670040 2.40671013 
C -0.70899200 -0.96092056 1.38204754 
C 0.60207321 -1.54244975 0.81933025 
C 1.78125136 -0.65285040 1.02988204 
C 1.94577040 -0.15343193 2.34126825 
C 0.57543860 1.07508751 2.58181355 
C 0.92698960 2.04360442 1.62053352 
C 0.74787087 1.75346991 0.24605016 
C 1.73199879 3.22864360 2.02154834 
H -1.87162253 1.68274839 1.29357234 
H -1.98052669 1.83937778 3.04988633 
H -2.82634723 0.52095908 2.23967944 
H -1.42037382 -0.73448108 0.56176724 
H 0.46819178 -1.78175651 -0.25305706 
H 0.78577515 -2.52927652 1.31105060 
H 2.61238032 -0.73745338 0.34620915 
H 2.85101173 0.40477501 2.57245738 
H 1.63870703 -0.78832224 3.18110416 
H 0.71342966 1.35142360 3.64086841 
H 1.16017543 2.43908425 -0.48758177 
H -0.20719285 1.35554241 -0.09583049 
H 1.40226254 0.62735345 0.16130091 
H 2.67153722 3.29746484 1.45297632 
H 1.99806583 3.23222829 3.08689554 
H 1.17241290 4.15735080 1.82641377 
O -1.71866643 -1.49753278 3.36967025 
O -1.27388451 -2.04895392 2.12874239 
O -0.80149297 -0.47365747 3.66104397 
Vibrational frequencies (in cm-1) 
-1594.7  26.7  35.3 114.4 129.2 160.1 166.7 242.5 257.1 274.5 317.5 322.7 377.3 388.3 
421.5 452.9 471.6 484.9 540.6 559.8 638.7 662.2 683.3 724.4 800.8 878.4 893.0 919.1 
964.4 978.4 980.8 991.5 1012.4 1018.4 1034.9 1046.9 1066.9 1079.7 1098.7 1103.9 1126.8 
1139.7 1151.6 1183.8 1204.8 1221.4 1238.6 1250.6 1260.0 1269.1 1281.3 1284.4 1288.6 
1290.5 1306.2 1311.7 1338.4 1365.9 1367.9 1374.4 1389.2 1398.5 1495.0 1510.9 1597.2 
1743.5 2644.6 2665.2 2670.9 2672.4 2676.6 2677.9 2680.2 2693.8 2719.7 2733.8 2748.0 
2761.4 2765.1 2777.1 2780.3  
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name= TS184 
energy (in kcal/mol)= 45.23258 
ZPE (in kcal/mol)= 143.225 
G (in kcal/mol)= 119.415 
Geometry 
C 0.86533651 1.09363337 3.51040962 
C 1.03801155 0.54575609 2.15395396 
C -0.17492590 0.24943792 1.30565779 
C 0.05403942 0.38180755 -0.22702671 
C 1.53892766 0.53735859 -0.55697941 
C 2.32411885 -0.49627529 0.31047428 
C 2.34273673 0.58533792 1.44340786 
C 2.19971254 1.68728362 0.29612846 
C 1.38606010 2.92680063 0.60367000 
C 3.56193838 2.10384921 -0.24304970 
H 0.56059182 2.15399730 3.46942381 
H 1.77153418 1.03501844 4.13112471 
H 0.06426687 0.56404754 4.06538040 
H -1.11000416 0.76450815 1.60513954 
H -0.52891119 1.22149995 -0.63514885 
H -0.34488196 -0.53757791 -0.70234261 
H 1.74972967 0.55407662 -1.62633766 
H 3.31234372 -0.75868787 -0.06906996 
H 1.78285439 -1.42591845 0.52379624 
H 3.23527862 0.64376911 2.06448993 
H 0.36806454 2.71096468 0.94426142 
H 1.28391852 3.55524752 -0.29179496 
H 1.86833682 3.53639845 1.37744406 
H 4.20559667 1.24659580 -0.47134734 
H 4.10078258 2.73163774 0.47609196 
H 3.45692901 2.68079601 -1.17024727 
O 1.26094603 -1.55777173 3.92871558 
O -0.15463172 -1.03514603 1.75334669 
O 1.48080805 -1.35319585 2.82536654 
Vibrational frequencies (in cm-1) 
-432.3  95.2 117.6 141.3 150.4 167.4 183.7 200.5 221.0 250.3 260.6 304.8 330.9 365.3 
395.7 413.1 429.8 442.0 469.1 493.4 543.4 611.6 713.2 777.8 847.9 889.4 906.7 942.9 
957.8 986.8 1006.4 1009.8 1015.1 1027.6 1036.5 1062.4 1078.5 1087.8 1113.5 1155.6 
1161.9 1171.5 1184.9 1211.5 1237.5 1248.4 1251.3 1262.8 1267.8 1278.6 1285.5 1293.6 
1295.6 1302.8 1305.4 1310.6 1322.4 1347.8 1374.9 1378.3 1393.5 1405.0 1413.1 1416.1 
1499.6 2642.0 2663.4 2667.8 2670.9 2672.6 2675.2 2676.0 2680.0 2683.3 2746.0 2748.3 
2751.4 2755.6 2767.3 2781.6 2783.6  
 
 
name= TS185 
energy (in kcal/mol)= 46.06239 
ZPE (in kcal/mol)= 143.252 
G (in kcal/mol)= 119.513 
Geometry 
C 1.31901632 2.04033569 3.89033400 
C 1.76923233 1.00173731 2.93920300 
C 0.75226189 0.09747543 2.28736194 
C 1.11850814 -0.36539892 0.84900149 
C 2.56745601 -0.01625871 0.50463049 
C 3.44079851 -0.38648875 1.74276726 
C 3.11117442 1.03817286 2.30717903 
C 2.87975432 1.50176875 0.79536571 
C 1.80199292 2.53035363 0.52258059 
C 4.18319463 1.96202386 0.15552452 
H 0.52450165 1.66802033 4.56374829 
H 0.88041987 2.89654283 3.34610287 
H 2.12603586 2.44248195 4.51974056 
H -0.29919617 0.44717608 2.32626900 
H 0.42412245 0.06814887 0.11338159 
H 0.97546572 -1.46451934 0.80731192 
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H 2.88861330 -0.39265384 -0.46648159 
H 4.49919612 -0.54499869 1.53313475 
H 3.07846957 -1.24101449 2.32715221 
H 3.89937642 1.54511064 2.86179651 
H 2.05453925 3.49896176 0.97030827 
H 0.81476908 2.24137314 0.89752087 
H 1.68498610 2.69020897 -0.55828969 
H 4.49536529 2.93815794 0.54423166 
H 4.07405165 2.05877404 -0.93168867 
H 5.00909826 1.26336975 0.33329239 
O 3.33911149 -0.59694403 4.56123270 
O 0.99820856 -0.83815969 3.24548292 
O 2.29709316 -0.12742963 4.56267699 
Vibrational frequencies (in cm-1) 
-433.9 100.4 117.7 147.3 163.3 168.5 187.0 190.3 213.0 252.3 276.5 289.7 328.3 358.1 
389.1 414.9 431.4 448.3 470.1 491.0 545.5 611.9 713.4 775.9 847.8 889.6 908.1 944.5 
957.8 987.8 1006.3 1009.6 1015.3 1028.8 1037.5 1062.8 1076.9 1088.1 1113.1 1155.9 
1161.2 1169.6 1184.3 1211.2 1236.6 1249.7 1252.2 1263.2 1271.8 1281.4 1286.1 1293.9 
1296.1 1303.6 1305.6 1309.8 1322.6 1347.2 1372.6 1378.0 1392.7 1404.4 1411.7 1415.6 
1499.3 2646.4 2662.6 2668.1 2670.7 2673.1 2675.0 2676.4 2680.3 2682.9 2746.0 2748.9 
2752.3 2756.6 2767.6 2781.5 2783.4  
 
 
name= TS186 
energy (in kcal/mol)= 52.901582 
ZPE (in kcal/mol)= 139.979 
G (in kcal/mol)= 113.132 
Geometry 
C 1.81245081 2.01852757 1.79772963 
C 2.60898216 1.17658366 2.38057254 
C 1.56996176 -1.53541758 0.50972593 
C 2.95688803 -2.11419673 0.60307779 
C 3.90352855 -1.36466217 1.53774850 
C 3.34017165 -1.17632222 2.96445148 
C 3.45860546 0.32912736 3.06712877 
C 4.21118057 0.09525528 1.18281215 
C 3.70134212 0.63333102 -0.11605440 
C 5.63193392 0.51674605 1.43849164 
H 0.96878957 2.46100834 2.33324363 
H 1.88210990 2.36927906 0.77650661 
H 1.96975746 1.54165664 5.83608586 
H 1.17976018 -0.97837354 1.37140232 
H 3.40324929 -2.17382273 -0.41401145 
H 2.86793133 -3.17386073 0.93087307 
H 4.85733041 -1.94600962 1.57263941 
H 3.93419441 -1.69346287 3.73472536 
H 2.30837925 -1.53830065 3.10384675 
H 4.27936609 0.74569523 3.66520184 
H 4.21003791 0.14316979 -0.96313914 
H 3.89795615 1.70910371 -0.22174235 
H 2.62839231 0.47695409 -0.27817502 
H 5.71376410 1.60454746 1.56393412 
H 6.28530835 0.24761558 0.59473362 
H 6.06713093 0.05043807 2.33028884 
O 2.47277859 1.75989516 5.01716683 
O 0.89679960 -1.68702065 -0.48013884 
O 2.04191877 0.69986985 4.22036944 
Vibrational frequencies (in cm-1) 
-1260.2  29.9  46.9  75.9  97.0 127.6 135.6 151.8 177.1 186.3 216.0 222.2 246.7 261.4 
270.1 279.2 313.9 337.9 347.9 418.1 423.3 495.9 515.7 527.3 606.5 642.8 770.7 856.4 
930.5 944.8 971.3 996.3 1010.3 1015.5 1024.1 1038.5 1047.7 1064.1 1072.3 1105.5 1111.5 
1129.8 1183.4 1189.6 1201.7 1225.8 1265.5 1270.5 1276.8 1284.5 1288.1 1297.0 1299.3 
1303.1 1313.9 1318.9 1332.0 1340.5 1345.5 1376.6 1391.7 1401.9 1407.9 1832.6 2132.7 
2642.4 2654.1 2658.6 2664.6 2665.7 2670.8 2675.5 2678.7 2697.3 2710.8 2738.3 2754.1 
2758.7 2774.8 2776.7 2874.4  
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name= TS187 
energy (in kcal/mol)= 53.947004 
ZPE (in kcal/mol)= 139.121 
G (in kcal/mol)= 112.187 
Geometry 
C 0.72001463 2.41274984 4.46713029 
C 1.68082150 3.51885313 3.70967369 
C 1.59725392 3.30642293 -0.90128729 
C 1.99554662 3.94147728 0.37124921 
C 0.85929129 4.80207305 0.94790449 
C 1.34327398 5.48440112 2.27546619 
C 0.95638675 4.64522291 3.42971184 
C -0.39830088 4.03364812 1.25470141 
C -0.48159405 2.69241768 1.41873254 
C -1.61889352 4.88299162 1.37747186 
H -0.39934588 2.19400898 4.00884495 
H 0.48408740 2.80963771 5.45352095 
H 1.25116380 1.46269966 4.52163978 
H 1.13893009 3.85659170 -1.70565083 
H 2.89472288 4.58288877 0.20501871 
H 2.34373155 3.20640914 1.13829756 
H 0.62399498 5.60754726 0.20864028 
H 0.90385084 6.49578861 2.34917003 
H 2.44113795 5.63685424 2.23593078 
H 0.12939326 4.97011547 4.02120257 
H -1.42311338 2.17265649 1.49358865 
H -0.12429588 2.58984492 3.18250184 
H 0.34186871 2.02242202 1.22056359 
H -1.86774726 5.36438836 0.41824745 
H -1.46528631 5.69600686 2.10809043 
H -2.51140893 4.32761370 1.69190257 
O 1.51231911 1.43149586 -2.02473891 
O 1.83829709 2.03288648 -0.96779723 
O 2.75971375 3.06907295 3.39843734 
Vibrational frequencies (in cm-1) 
-785.8  33.2  43.5  58.6  90.0  92.4 100.1 154.5 163.3 197.3 220.7 233.6 268.6 304.8 
311.9 329.1 399.5 428.4 439.8 509.0 515.5 564.7 570.1 607.0 639.7 685.0 743.9 810.2 
827.4 887.6 923.8 938.2 969.9 978.4 983.9 994.3 1016.2 1044.8 1055.9 1081.3 1091.5 
1128.8 1157.1 1171.2 1178.9 1208.6 1224.9 1240.7 1251.4 1270.1 1275.4 1281.5 1283.0 
1290.6 1317.8 1327.7 1331.2 1342.1 1376.8 1382.1 1399.2 1484.9 1566.7 1755.3 1848.9 
1957.4 2621.4 2656.0 2663.8 2666.3 2669.3 2694.2 2714.1 2715.0 2725.4 2733.0 2742.2 
2774.2 2782.2 2812.5 2987.2  
 
 
name= TS188 
energy (in kcal/mol)= 51.744217 
ZPE (in kcal/mol)= 141.803 
G (in kcal/mol)= 116.796 
Geometry 
C 1.58941001 0.90425004 5.13394334 
C 1.22878828 0.29311880 3.76720485 
C -0.21853655 0.11363858 3.56728677 
C -0.73543680 0.07218857 2.28071434 
C 0.03787133 0.26033129 1.15842704 
C 1.52664211 0.33160043 1.25314790 
C 1.85063194 1.09142970 2.56282021 
C 1.24663027 2.42426231 2.34871978 
C 0.30488518 3.01735835 3.27911805 
C 1.71381740 3.27015734 1.23217453 
H 1.73898791 0.09508349 5.86880981 
H 0.78234024 1.52697540 5.52807726 
H 2.51307646 1.48324417 5.10326317 
H -0.83588287 -0.03588455 4.43185231 
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H -1.81044271 -0.08984670 2.15722978 
H -0.24230355 -2.22262749 3.72110939 
H -0.37723320 0.15579444 0.17136161 
H 1.96514015 0.83628962 0.37393633 
H 1.97567331 -0.68173086 1.25034452 
H 2.95264899 1.14325466 2.72317306 
H -0.52946653 2.26400001 3.48586825 
H -0.15322585 3.95711559 2.94888525 
H 0.72075904 3.18214979 4.29208826 
H 2.49930959 2.80738519 0.61307776 
H 2.12120633 4.23264459 1.59234219 
H 0.88299768 3.52832658 0.54860101 
O 1.46858039 -1.92294764 3.02027053 
O 0.61222614 -2.72404748 3.78317277 
O 1.99170675 -0.93214075 3.82711602 
Vibrational frequencies (in cm-1) 
-167.1  53.1  77.8  94.5 102.8 124.8 153.8 211.0 254.6 274.0 302.9 331.4 339.3 358.3 
383.6 410.3 428.0 443.8 467.1 523.6 547.9 596.0 624.7 739.3 791.5 801.2 850.9 871.4 
903.3 914.5 937.1 992.2 995.5 996.5 1005.1 1016.0 1027.7 1029.9 1066.1 1102.6 1112.4 
1138.8 1145.8 1160.4 1189.7 1212.8 1227.5 1243.7 1252.3 1256.1 1274.3 1288.6 1299.3 
1332.3 1337.8 1355.2 1358.9 1369.8 1377.6 1387.0 1396.8 1416.4 1446.2 1548.3 1667.5 
2457.5 2640.6 2647.5 2652.1 2654.6 2661.6 2685.1 2689.4 2739.5 2743.5 2750.5 2761.3 
2778.5 2783.1 2791.5 2816.8  
 
 
name= TS189 
energy (in kcal/mol)= 56.320595 
ZPE (in kcal/mol)= 137.316 
G (in kcal/mol)= 106.425 
Geometry 
C 1.26604490 1.67572287 2.49539913 
C 2.12507882 0.96886855 3.37435099 
C 3.31489715 1.71210444 3.83324289 
C 1.39443316 -2.99544695 5.22477621 
C 2.61509874 -2.69532434 4.34878558 
C 2.93694083 -1.18665420 4.36942243 
C 1.95853152 -0.35005423 3.63586229 
C 2.45702449 -3.16668814 2.92479486 
C 1.28034302 -3.38480262 2.33340294 
C 3.74607488 -3.37199115 2.19492741 
H 0.39648258 1.28093152 2.03901201 
H 0.92230225 3.10502287 3.03036150 
H 0.42616036 2.69553787 3.52832249 
H 3.53485385 2.66803302 3.33625118 
H 1.11590646 -4.05436211 5.16447080 
H 1.59969441 -2.76598678 6.27711824 
H 3.49119305 -3.23434878 4.80046884 
H 3.96672871 -1.01342363 3.97892582 
H 3.00950070 -0.83303756 5.42804411 
H 1.06943434 -0.87410976 3.26790921 
H 0.32593371 -3.26239878 2.81500826 
H 1.18110437 -3.71450644 1.31235278 
H 0.52010074 -2.40664097 4.92914585 
H 4.38187142 -2.47615235 2.23732084 
H 3.59533295 -3.60566271 1.13246265 
H 4.31947185 -4.20340532 2.62904952 
O 3.39433140 0.82849948 7.26194740 
O 4.03891416 1.30969977 4.71698760 
O 4.49356996 0.55162127 7.22668262 
Vibrational frequencies (in cm-1) 
-984.9  18.5  34.8  36.6  41.2  51.7  68.4  83.8  94.7 106.0 111.8 136.1 172.4 180.8 
201.5 227.6 277.4 319.7 338.2 380.5 401.2 433.0 454.5 519.8 543.5 594.2 623.0 653.3 
690.6 771.6 814.1 867.4 978.6 990.0 992.9 997.0 1005.4 1039.3 1047.6 1048.5 1087.2 
1093.4 1126.1 1138.1 1161.5 1213.4 1219.4 1250.1 1273.4 1276.7 1287.5 1289.2 1296.1 
1300.0 1303.5 1334.1 1346.7 1381.7 1394.8 1398.6 1410.6 1455.2 1597.7 1752.3 1821.0 
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1866.2 2629.1 2658.1 2670.0 2670.8 2673.9 2677.6 2695.6 2711.2 2723.9 2733.6 2742.3 
2778.8 2781.1 2794.3 4697.2  
 
 
name= TS190 
energy (in kcal/mol)= 52.09908 
ZPE (in kcal/mol)= 141.829 
G (in kcal/mol)= 118.297 
Geometry 
C 1.66421961 1.54727470 2.31147117 
C 2.06842181 0.10025148 2.42526465 
C 1.01005635 -0.93622409 2.12885986 
C 1.40783999 -2.25025557 1.52926889 
C 2.86133016 -2.20060715 1.03695489 
C 3.75038282 -1.72392733 2.22820489 
C 3.40585310 -0.26107699 1.78619315 
C 3.17516049 -0.82465802 0.32445555 
C 2.11456649 -0.20099615 -0.55898349 
C 4.48407140 -0.87731062 -0.46056388 
H 2.44104602 2.20763658 2.72241162 
H 0.74926457 1.74864574 2.89124252 
H 1.49280798 1.84829623 1.27267790 
H -0.32115504 -0.37232271 2.04489846 
H 0.72950389 -2.51219155 0.69427364 
H 1.28565212 -3.06433686 2.27728261 
H 3.17252851 -3.09978541 0.50739826 
H 4.80791602 -1.97879471 2.13822122 
H 3.42381200 -2.03160860 3.22330101 
H 4.17963664 0.49473961 1.90349623 
H 1.97659216 -0.79227144 -1.47403559 
H 2.40517622 0.81287617 -0.86328213 
H 1.13178927 -0.12325243 -0.08701269 
H 4.37182559 -1.47246041 -1.37417883 
H 5.30388264 -1.32191490 0.11431205 
H 4.80632850 0.12771642 -0.75687416 
O 1.02373306 -0.23884642 4.43384226 
O 0.05969265 -0.88659890 3.10404659 
O 2.18918265 -0.29508098 3.85658004 
Vibrational frequencies (in cm-1) 
-1638.0  97.8 115.4 146.0 148.9 162.9 176.8 194.0 252.5 271.1 283.4 313.0 342.4 382.9 
415.2 434.6 451.9 488.7 515.4 577.0 616.3 629.8 699.0 723.7 777.2 809.6 856.5 881.5 
918.3 937.3 958.2 996.2 1005.0 1007.5 1013.9 1016.7 1054.4 1076.6 1077.8 1102.1 1120.2 
1134.5 1178.7 1180.1 1183.5 1222.0 1237.4 1264.0 1277.2 1278.6 1282.4 1287.9 1292.2 
1295.1 1297.4 1300.0 1303.5 1307.6 1321.8 1356.6 1371.7 1380.5 1397.5 1407.7 1422.0 
2442.9 2658.1 2665.5 2673.1 2675.3 2676.8 2678.7 2680.3 2684.3 2738.6 2749.0 2752.7 
2763.4 2779.1 2781.9 2784.2  
 
 
name= TS191 
energy (in kcal/mol)= 54.303688 
ZPE (in kcal/mol)= 139.767 
G (in kcal/mol)= 112.698 
Geometry 
C 2.61333096 0.69895917 4.84230983 
C 2.60999707 0.04321031 3.59485887 
C 1.26800924 -0.76340773 3.36700313 
C 1.52578763 -1.95930136 2.38832329 
C 2.89931111 -1.90329469 1.73083934 
C 3.96441930 -1.74618593 2.86203733 
C 3.76000228 -0.18312610 2.72353024 
C 3.27073493 -0.44956149 1.23642969 
C 2.18481767 0.46144891 0.70234175 
C 4.44949529 -0.45866268 0.27060931 
H 1.99195282 -0.18888595 5.48559745 
H 1.78928197 1.39968568 5.06064838 
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H 3.53999468 1.04583897 5.28263326 
H 0.52175008 -0.05728434 2.92522212 
H 0.72181260 -2.00194114 1.63815928 
H 1.42235117 -2.88957729 2.98566053 
H 3.06637257 -2.70352396 1.00707795 
H 4.97278092 -2.07115163 2.60285862 
H 3.69912772 -2.19132970 3.82754900 
H 4.63373539 0.45630983 2.84241030 
H 1.17292628 0.12065046 0.95406709 
H 2.20869968 0.52088782 -0.39498191 
H 2.29749866 1.48518755 1.07720884 
H 4.81836150 0.55682896 0.08267132 
H 4.15911921 -0.88860332 -0.69669281 
H 5.29677447 -1.04786450 0.63863972 
O 1.51019543 -3.22668083 5.63162069 
O 0.92693246 -1.11910329 4.58459954 
O 2.55663176 -2.88718471 5.91250237 
Vibrational frequencies (in cm-1) 
-1079.4  22.7  39.9  52.0  75.5  81.3  89.8 134.7 177.8 193.2 196.5 256.0 312.6 373.2 
381.9 397.1 439.4 446.9 464.1 480.0 539.4 584.2 659.2 696.8 731.4 786.0 871.4 894.7 
921.4 942.4 948.4 964.1 994.7 1002.3 1015.3 1020.1 1024.4 1066.0 1081.4 1093.3 1118.1 
1135.4 1167.8 1177.2 1185.1 1210.9 1246.7 1250.2 1254.6 1274.7 1283.0 1288.1 1293.4 
1296.4 1299.2 1308.2 1314.3 1320.7 1357.4 1369.0 1405.6 1418.3 1437.0 1564.7 1589.9 
2108.0 2621.3 2661.0 2666.3 2672.8 2673.4 2674.9 2676.1 2677.3 2744.2 2747.4 2749.9 
2754.5 2761.7 2779.7 2782.2  
 
 
name= TS192 
energy (in kcal/mol)= 51.771091 
ZPE (in kcal/mol)= 142.716 
G (in kcal/mol)= 119.768 
Geometry 
C -0.90489465 1.83432318 1.58412850 
C 0.22587765 1.03529502 2.21584583 
C 0.80374485 -0.10594967 1.29875170 
C 2.31291694 -0.10859103 1.18353831 
C 3.03326240 0.60256935 2.16231019 
C 2.34092036 0.91047176 3.47422667 
C 1.33076906 1.90175671 2.85273158 
C 2.31532305 2.52149726 1.85342934 
C 2.01956603 2.78677964 0.50562669 
C 3.40263314 3.37570120 2.44911656 
H -1.36586719 2.50716742 2.32103894 
H -1.70167787 1.17150667 1.21812571 
H -0.56538157 2.45379323 0.74707553 
H 0.31735219 -0.11415050 0.29926299 
H 2.49845469 0.72208870 -0.06365559 
H 2.74660485 -0.97040877 0.68289052 
H 4.11234760 0.62130606 2.14667368 
H 2.99599452 1.37153272 4.22619153 
H 1.90445490 0.03184562 3.96895777 
H 0.89776938 2.63469878 3.55147009 
H 1.00150281 2.76342111 0.13950676 
H 2.42365220 1.58403182 -0.24544642 
H 2.62615398 3.50184324 -0.03759276 
H 3.67704748 3.09163903 3.47153745 
H 3.08266117 4.42708383 2.49006692 
H 4.32081772 3.33506888 1.84908802 
O 0.13093032 -0.98944820 3.26376932 
O 0.32025104 -1.30738633 1.89485204 
O -0.44653240 0.30373919 3.25944414 
Vibrational frequencies (in cm-1) 
-1987.8  82.3 115.4 131.4 169.5 200.5 219.5 270.7 298.8 338.9 359.9 372.9 417.1 430.4 
464.1 493.0 501.3 527.9 586.8 612.7 671.0 706.0 736.3 836.5 871.1 875.2 898.7 921.7 
940.9 962.9 967.4 978.2 984.1 1001.7 1008.9 1044.7 1050.4 1059.0 1062.6 1081.6 1089.5 
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1119.0 1132.9 1149.4 1154.2 1164.7 1190.4 1224.3 1241.4 1255.0 1271.7 1278.9 1284.4 
1286.1 1289.0 1292.4 1297.8 1309.4 1342.0 1377.3 1377.9 1394.9 1405.6 1465.9 1540.6 
1601.6 2654.0 2667.7 2669.6 2671.7 2674.1 2681.9 2692.6 2729.9 2738.7 2756.0 2759.2 
2763.1 2776.3 2778.3 3030.7  
 
 
name= TS193 
energy (in kcal/mol)= 53.571091 
ZPE (in kcal/mol)= 141.236 
G (in kcal/mol)= 117.38 
Geometry 
C 0.02405839 0.64403720 2.67707740 
C 1.10063844 1.56298370 2.72135370 
C 2.54967433 1.10703521 2.53193571 
C 3.51004769 2.27050670 2.15280537 
C 2.88859469 3.62680601 2.48536499 
C 2.14734224 3.49346973 3.85280043 
C 0.90354070 2.98877431 3.04802719 
C 1.48331690 3.79303111 1.78957582 
C 1.26660192 3.18322920 0.42064627 
C 0.99818322 5.23448029 1.78460993 
H 0.15208436 -0.07918872 3.66938553 
H 0.07446304 -0.14821717 1.91908502 
H -0.99095767 1.03734748 2.75689453 
H 2.65457400 0.25632959 1.82825629 
H 3.79741957 2.21418508 1.09188107 
H 4.44423410 2.13172014 2.73771318 
H 3.57924463 4.46314255 2.37223906 
H 1.97962830 4.43396333 4.37980613 
H 2.58022106 2.77886546 4.56769270 
H -0.07933138 3.28687450 3.41179485 
H 1.61086034 2.14729562 0.33497587 
H 1.80961070 3.75254805 -0.34713601 
H 0.20500815 3.19652425 0.14192934 
H -0.06368001 5.30010527 1.51867810 
H 1.55707313 5.83409856 1.05465051 
H 1.11834588 5.72416660 2.75851054 
O 2.10574518 -0.88248689 4.02549994 
O 2.75176188 0.74007071 3.82847190 
O 1.07813823 -0.83378169 4.62802301 
Vibrational frequencies (in cm-1) 
-840.2  75.9 102.4 132.3 138.4 170.0 187.5 200.7 216.2 278.8 312.8 320.9 370.8 392.8 
406.6 435.3 449.6 471.7 479.2 504.2 550.3 632.4 714.0 751.3 806.4 856.6 890.2 925.8 
943.5 947.9 982.2 1005.1 1010.1 1012.8 1019.3 1033.0 1046.1 1076.3 1083.8 1109.3 1141.6 
1165.8 1170.4 1180.4 1189.5 1214.9 1240.2 1244.1 1256.7 1275.4 1282.4 1289.2 1291.9 
1299.1 1299.7 1307.2 1317.6 1326.1 1352.9 1370.8 1383.7 1395.1 1405.4 1414.9 1478.7 
1772.5 2660.2 2665.4 2669.1 2672.9 2673.5 2677.4 2677.9 2681.8 2743.7 2746.9 2749.4 
2751.8 2755.0 2780.5 2782.7  
 
 
name= TS194 
energy (in kcal/mol)= 55.207791 
ZPE (in kcal/mol)= 140.277 
G (in kcal/mol)= 112.217 
Geometry 
C 3.77891402 1.82018258 6.51553582 
C 3.64211942 1.11018647 5.20194714 
C 2.10515243 -0.25619266 2.89146283 
C 3.24905321 -0.53435598 1.99059567 
C 4.58007693 -0.61858229 2.72805649 
C 4.47862009 -1.05202502 4.21727646 
C 4.84462992 0.38537405 4.67661462 
C 5.20054433 0.75686993 3.18588098 
C 4.57882323 2.02239992 2.63395171 
C 6.71043375 0.78807365 2.97066094 
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H 4.00807846 1.11743371 7.32726028 
H 2.84455661 2.33850498 6.78438542 
H 4.57765965 2.57191620 6.48361527 
H 1.49576917 0.59269272 2.60083888 
H 3.36063065 0.14718924 1.12511952 
H 3.01264968 -1.53647964 1.55137249 
H 5.29247380 -1.22530125 2.14433714 
H 5.20796797 -1.81008647 4.51138840 
H 3.48185709 -1.40053912 4.52236371 
H 5.70288199 0.44044975 5.35975608 
H 4.82164509 2.15183163 1.57173428 
H 4.93698511 2.91122913 3.16626730 
H 3.48206468 2.02271678 2.70787624 
H 7.16451363 1.66433549 3.44775025 
H 6.95371327 0.83473075 1.90181822 
H 7.20423169 -0.10137562 3.37800587 
O 1.73746094 -3.30242431 3.66008662 
O 1.24482798 -2.42924276 4.19561414 
O 2.59021473 1.13729755 4.60218798 
Vibrational frequencies (in cm-1) 
-127.0  26.6  43.1  52.2  71.0  82.7 108.5 115.7 158.3 169.1 184.8 207.8 243.5 279.5 
288.4 319.9 338.5 380.5 409.9 443.2 537.6 591.6 598.4 631.6 702.8 796.9 846.9 885.0 
906.0 938.0 1000.6 1005.3 1011.6 1018.9 1036.8 1045.1 1067.4 1093.2 1099.3 1114.0 
1120.6 1133.6 1177.7 1205.9 1225.8 1238.6 1255.9 1265.8 1273.7 1284.8 1286.4 1288.0 
1298.6 1300.4 1304.0 1313.1 1325.3 1334.0 1358.6 1377.3 1383.4 1406.2 1409.5 1582.6 
1826.9 2639.8 2658.8 2662.5 2669.6 2674.2 2675.1 2675.4 2677.8 2680.7 2720.9 2726.8 
2738.1 2756.9 2779.4 2779.6 2782.3  
 
 
name= TS195 
energy (in kcal/mol)= 53.013937 
ZPE (in kcal/mol)= 142.99 
G (in kcal/mol)= 120.14 
Geometry 
C 2.78077707 -0.34332755 2.67331165 
C 2.02145903 -0.35680005 1.50883441 
C 0.66687029 -1.06280318 1.64213688 
C -0.14227630 -1.09458412 0.32480411 
C 0.39395320 -0.08340177 -0.69472310 
C 1.88383839 -0.44990592 -0.97313349 
C 2.24830495 0.42778437 0.27034282 
C 0.90573089 1.24796926 -0.01173120 
C 0.14383964 1.80588464 1.17619759 
C 1.14435523 2.35657858 -1.02996287 
H 3.75770193 0.11561265 2.68747237 
H 2.86626161 -1.82571636 2.77034075 
H 2.32719656 -0.37372215 3.65740066 
H 0.06135416 -0.57480023 2.44879862 
H -1.21052229 -0.91578484 0.53194349 
H -0.08784047 -2.11871513 -0.10057728 
H -0.25924095 0.04573716 -1.55772674 
H 2.28420249 -0.06430574 -1.91315700 
H 2.13094096 -1.51272878 -0.93158472 
H 3.18403660 0.98465219 0.22736936 
H -0.18486020 2.84019792 1.00764853 
H 0.75731482 1.82578655 2.08479069 
H -0.76682052 1.23427166 1.38916278 
H 0.19384316 2.75740203 -1.40281860 
H 1.71235556 2.01590568 -1.90312029 
H 1.70682893 3.18602613 -0.58461902 
O 2.37743344 -2.72032390 1.96079264 
O 0.87830578 -2.34636906 2.16248054 
O 2.75049495 -2.20259211 0.88432894 
Vibrational frequencies (in cm-1) 
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-1350.8  87.8 122.2 159.1 188.3 194.1 201.5 250.4 298.7 342.3 362.0 389.8 411.3 437.6 
442.4 473.7 502.6 555.1 595.2 620.1 664.4 701.3 708.9 725.8 781.9 838.2 877.8 922.9 
935.7 958.5 998.8 1008.8 1019.8 1022.1 1042.2 1062.8 1078.5 1082.1 1089.9 1110.3 1127.6 
1156.1 1164.4 1175.4 1187.8 1195.7 1219.5 1231.9 1248.7 1270.1 1280.6 1284.9 1295.3 
1297.0 1298.7 1300.8 1304.9 1312.5 1324.6 1354.8 1368.2 1381.9 1406.4 1423.4 1670.1 
1737.0 2650.0 2665.3 2670.0 2673.5 2673.6 2678.2 2678.7 2707.4 2743.4 2748.2 2752.5 
2761.4 2777.6 2779.3 2781.3  
 
 
name= TS196 
energy (in kcal/mol)= 52.965751 
ZPE (in kcal/mol)= 143.57 
G (in kcal/mol)= 119.877 
Geometry 
C -0.73070685 2.10503114 3.17691921 
C 0.12180522 0.98647049 2.68741955 
C -0.39228770 -0.05686237 1.91446284 
C 0.54588477 -0.85337207 1.03814948 
C 1.98871596 -0.33870974 1.17440240 
C 2.28378321 -0.21793719 2.70247069 
C 1.60733793 1.19403385 2.62781247 
C 2.03037334 1.23844117 1.09466902 
C 1.11587467 1.93947475 0.11068277 
C 3.44803149 1.77065480 0.91399270 
H -0.34354661 2.53270102 4.11519425 
H -1.76827726 1.80190001 3.36347282 
H -0.75377078 2.92379258 2.44020559 
H -1.44800814 -0.13161890 1.67768348 
H 0.21702159 -0.80365297 -0.01729903 
H 0.50847952 -1.92831619 1.31722815 
H 2.70708883 -0.87509799 0.55903976 
H 3.34044627 -0.19502127 2.96796552 
H 1.79078163 -0.95179879 3.34378357 
H 2.00180054 1.97354333 3.27433024 
H 1.13942670 3.02613311 0.25825035 
H 0.06897721 1.63010857 0.19309667 
H 1.42626466 1.73601653 -0.92191357 
H 3.80787556 1.59192782 -0.10586523 
H 4.16329495 1.29905525 1.59701903 
H 3.48936816 2.85040787 1.09802698 
O -0.83069970 -0.70579835 4.30340071 
O -0.67231158 -1.45617873 3.31930134 
O 0.11412169 0.06689183 4.53616936 
Vibrational frequencies (in cm-1) 
-595.1  96.7 123.3 138.7 151.8 152.8 180.6 193.2 204.8 236.9 262.2 309.2 349.6 387.0 
421.6 445.7 458.1 482.6 509.4 600.4 625.4 660.1 720.2 788.1 860.6 895.3 924.5 929.7 
948.5 986.5 1002.7 1008.1 1015.9 1020.2 1053.0 1062.6 1075.8 1077.1 1085.2 1096.5 
1120.8 1141.9 1177.8 1186.8 1191.4 1210.9 1238.6 1256.8 1270.9 1277.1 1287.2 1289.1 
1293.9 1296.1 1301.8 1304.8 1312.3 1318.0 1355.7 1367.1 1383.7 1393.4 1406.6 1417.9 
1590.2 2657.5 2664.5 2672.6 2674.8 2676.4 2677.5 2681.7 2690.0 2736.4 2746.5 2752.4 
2758.2 2766.5 2777.1 2781.5 2783.5  
 
 
name= TS197 
energy (in kcal/mol)= 53.725732 
ZPE (in kcal/mol)= 143.525 
G (in kcal/mol)= 119.76 
Geometry 
C 1.00641903 1.40940865 3.55346284 
C 1.80618655 0.18603796 3.27163928 
C 1.33150527 -0.83915355 2.45005492 
C 2.32454247 -1.77087107 1.79502838 
C 3.76874568 -1.36145715 2.13196326 
C 3.84909874 -1.18905927 3.68127368 
C 3.29552775 0.25818298 3.45701751 
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C 3.95375535 0.20308181 2.00533098 
C 3.26688381 0.92530989 0.86509296 
C 5.42102721 0.61772491 2.03264483 
H 1.17009196 2.17489110 2.78140728 
H 1.27231080 1.85775177 4.52329615 
H -0.07233489 1.19568833 3.59619973 
H 0.34021637 -0.79891417 2.00553045 
H 2.17628483 -1.76592537 0.69690023 
H 2.14472015 -2.81756527 2.11168986 
H 4.52392748 -1.97933348 1.65123496 
H 4.86327500 -1.21264396 4.08794720 
H 3.25235676 -1.87120670 4.27510994 
H 3.64864143 1.03624978 4.13008737 
H 3.72223918 0.65766614 -0.09674130 
H 3.35040751 2.01313826 0.98226165 
H 2.19876040 0.69794458 0.78171666 
H 5.98585009 0.12526271 2.83129716 
H 5.52059499 1.69879044 2.18694905 
H 5.91721137 0.37054883 1.08672622 
O 1.15741386 -1.76389743 4.77651283 
O 0.44056629 -2.01470437 3.78712748 
O 1.21632490 -0.56374901 5.09549643 
Vibrational frequencies (in cm-1) 
-610.1  90.1 121.8 132.0 143.8 151.6 177.2 192.7 204.8 241.1 272.6 303.4 345.4 392.2 
419.1 440.1 464.0 496.5 515.8 602.7 624.7 658.5 718.0 782.1 854.8 896.7 919.3 931.5 
942.9 984.0 1005.8 1009.6 1015.8 1021.4 1052.3 1065.7 1072.1 1081.4 1083.4 1096.5 
1124.5 1139.9 1173.9 1183.9 1190.2 1208.6 1236.8 1254.0 1267.0 1275.7 1285.7 1287.6 
1292.0 1294.6 1300.4 1303.6 1312.3 1315.3 1353.1 1362.5 1388.4 1394.4 1407.9 1419.9 
1590.4 2660.5 2668.4 2670.8 2671.7 2675.8 2676.5 2680.9 2696.9 2740.2 2741.5 2751.4 
2755.8 2776.6 2779.0 2781.5 2783.4  
 
 
name= TS198 
energy (in kcal/mol)= 55.783845 
ZPE (in kcal/mol)= 142.199 
G (in kcal/mol)= 118.85 
Geometry 
C 2.13634312 2.07667921 2.55605832 
C 2.43156296 0.76431357 3.25403869 
C 1.32604474 -0.34393934 3.01570531 
C 1.85885435 -1.64145187 2.49306197 
C 3.32122992 -1.82174410 2.52863987 
C 3.93154381 -1.14005685 3.80040202 
C 3.84039630 0.21169268 3.01760224 
C 3.92424561 -0.61957533 1.67687835 
C 3.15218567 -0.18003982 0.45152254 
C 5.37515371 -0.87322591 1.27712307 
H 1.15500711 2.47149829 2.85361702 
H 2.14414137 1.98192638 1.46518578 
H 2.88044579 2.83918662 2.82504141 
H 0.49786091 0.04254410 2.38763240 
H 1.06819588 -2.79592968 2.99252439 
H 1.40386617 -2.62456573 3.72847404 
H 3.68460731 -2.81508765 2.26859093 
H 4.94808472 -1.45060465 4.04264236 
H 3.33559715 -1.20224553 4.71278074 
H 4.63043845 0.94257621 3.18597778 
H 2.07383213 -0.07939790 0.62510276 
H 3.24659726 -0.92643530 -0.35016569 
H 3.52535292 0.77459791 0.06419621 
H 5.99691742 -1.19131132 2.12104469 
H 5.83085048 0.03321023 0.86115404 
H 5.44091588 -1.65796145 0.51412253 
O 1.04089663 0.63024650 5.03206140 
O 0.80653634 -0.58536569 4.32891196 
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O 2.35853119 0.98851300 4.67677307 
Vibrational frequencies (in cm-1) 
-1050.3  85.9 105.8 146.8 166.0 175.9 201.8 213.4 265.5 273.0 300.0 342.9 377.1 400.9 
418.4 444.8 488.6 527.7 592.0 609.4 617.7 640.5 704.1 714.0 761.7 819.9 846.3 861.9 
893.0 931.6 956.5 975.6 979.3 1004.4 1007.7 1013.4 1016.5 1052.6 1061.5 1080.1 1085.4 
1124.6 1133.2 1151.0 1174.3 1180.7 1187.2 1218.1 1231.4 1244.0 1252.8 1273.8 1280.3 
1285.8 1287.2 1292.6 1295.1 1301.6 1303.6 1304.7 1315.2 1335.6 1381.2 1396.4 1407.0 
1419.8 2665.4 2671.5 2675.1 2675.8 2677.2 2681.7 2685.0 2688.0 2749.0 2757.2 2764.5 
2779.9 2781.8 2782.8 4498.3  
 
 
name= TS199 
energy (in kcal/mol)= 56.590343 
ZPE (in kcal/mol)= 142.128 
G (in kcal/mol)= 118.722 
Geometry 
C 3.35144350 0.94658857 0.79211807 
C 1.85176405 0.76825804 0.62107881 
C 1.09758334 2.04141792 0.06952618 
C 0.23122835 1.77177694 -1.12085893 
C 0.03371646 0.36726011 -1.51565112 
C -0.08786748 -0.55086423 -0.25171985 
C 1.47073899 -0.49007689 -0.16291457 
C 1.49314154 -0.23321188 -1.72384580 
C 2.53509486 0.67136214 -2.34632502 
C 1.46663249 -1.54734739 -2.50024055 
H 3.87199220 1.00032847 -0.16973122 
H 3.78486184 0.10710300 1.35391995 
H 3.58251757 1.86054424 1.35682575 
H 1.80037832 2.87986380 -0.13836031 
H -1.01929402 2.60004727 -1.08340131 
H -1.24102967 2.10381628 -0.46508496 
H -0.67096026 0.19680640 -2.32869459 
H -0.48261136 -1.54862858 -0.45207689 
H -0.64283879 -0.14548362 0.59158352 
H 1.98197637 -1.38701354 0.18672471 
H 2.31192758 0.83487364 -3.41076724 
H 3.53754558 0.23367973 -2.28034260 
H 2.57179926 1.67341334 -1.90378985 
H 0.73234672 -2.25808455 -2.10611802 
H 2.44526894 -2.04079026 -2.46800403 
H 1.21565986 -1.37601221 -3.55381457 
O 0.14133032 1.35960888 2.00247842 
O 0.35013056 2.51183639 1.19034528 
O 1.37033271 0.66753029 1.97434577 
Vibrational frequencies (in cm-1) 
-1043.3  83.6  98.9 141.6 164.2 175.1 205.0 214.8 252.1 272.6 313.1 347.4 381.4 395.7 
425.0 439.3 494.3 518.6 581.2 597.5 620.3 639.6 685.2 724.1 763.1 820.2 854.8 881.9 
891.0 924.3 949.2 969.0 970.5 1003.4 1007.4 1011.8 1015.6 1032.3 1052.8 1080.3 1085.0 
1121.5 1128.5 1152.5 1156.7 1172.5 1185.5 1232.1 1233.7 1246.5 1255.6 1269.7 1278.2 
1280.4 1286.6 1288.1 1294.3 1294.7 1302.0 1305.3 1315.3 1338.9 1385.8 1396.6 1407.5 
1420.3 2666.2 2669.9 2674.3 2675.3 2677.1 2680.3 2681.4 2689.7 2748.3 2756.9 2768.6 
2779.5 2781.3 2783.0 4556.1  
 
 
name= TS200 
energy (in kcal/mol)= 59.364913 
ZPE (in kcal/mol)= 139.371 
G (in kcal/mol)= 112.749 
Geometry 
C 1.67292888 2.70957289 4.24797444 
C 1.37922467 1.11014869 4.49764215 
C -0.21839969 -0.91518147 2.21965786 
C 0.97386022 -1.41836752 1.49804141 
C 2.32409642 -1.01548978 2.11889628 
1079 
 
C 2.31857322 -1.01360909 3.68722498 
C 2.48850381 0.37195068 4.17490247 
C 2.82969870 0.32511950 1.65614592 
C 2.06332765 1.36824195 1.25085706 
C 4.31913447 0.44864122 1.62633089 
H 2.35454525 3.03278138 5.03292471 
H 0.72941397 3.25602207 4.27066778 
H 2.27829642 3.04221579 3.23930071 
H -0.25860660 0.04375840 2.71652337 
H 0.93349364 -1.06138063 0.44120094 
H 0.94256406 -2.53025260 1.42263344 
H 3.06300907 -1.79501880 1.79323006 
H 3.12700753 -1.67155107 4.05557005 
H 1.37709791 -1.46232389 4.06642884 
H 3.48421406 0.73243862 4.30744674 
H 2.06024227 2.21869834 2.80503899 
H 0.99036953 1.29732540 1.14843719 
H 2.46761981 2.23170387 0.74882871 
H 4.71014815 0.17266297 0.63393242 
H 4.80986900 -0.20930082 2.36336450 
H 4.67213771 1.46625373 1.83586963 
O -2.29838815 -1.39126228 2.73924181 
O -1.21637523 -1.74731756 2.20905818 
O 0.22303988 0.88369155 4.75885903 
Vibrational frequencies (in cm-1) 
-846.0  22.2  45.1  77.1 102.0 123.0 126.8 160.7 181.8 198.4 218.7 229.1 277.2 287.0 
322.4 330.1 371.4 419.9 455.6 526.3 568.1 577.2 586.4 597.4 635.4 684.6 756.6 797.6 
837.9 878.4 886.3 952.8 960.8 966.3 984.0 992.3 1039.0 1051.8 1057.4 1076.5 1088.3 
1124.0 1168.0 1179.6 1184.7 1191.5 1228.1 1236.5 1258.2 1268.8 1279.1 1281.1 1287.6 
1295.3 1306.7 1329.0 1341.8 1366.6 1378.4 1386.0 1398.3 1483.8 1555.6 1757.3 1884.7 
1963.8 2640.4 2657.6 2658.5 2666.4 2667.8 2685.5 2697.0 2715.0 2726.2 2727.1 2739.2 
2774.6 2782.0 2812.5 2957.1  
 
 
name= TS201 
energy (in kcal/mol)= 58.755621 
ZPE (in kcal/mol)= 142.204 
G (in kcal/mol)= 118.952 
Geometry 
C 0.55482683 3.00165476 1.18143515 
C 1.19974310 1.74749934 1.75151240 
C 0.17450967 0.57724444 2.07402912 
C 0.66820188 -0.75394121 1.67826118 
C 1.85232832 -0.85470297 0.82293188 
C 2.93042397 -0.04303585 1.63630631 
C 2.38098801 1.23140691 0.92076416 
C 1.91283164 0.29863589 -0.26627167 
C 0.63998409 0.60783696 -1.02775369 
C 3.03680072 0.08429275 -1.27553591 
H 1.26114561 3.84469948 1.20874249 
H -0.31743075 3.30547112 1.77594029 
H 0.23968554 2.87638256 0.14231075 
H -0.85104559 0.82473040 1.73729826 
H -0.50107046 -1.31305396 0.69100234 
H -0.41202729 -1.74917618 1.38662427 
H 2.13233220 -1.85241413 0.48879908 
H 3.95977289 -0.30119934 1.38621561 
H 2.83305165 -0.07734393 2.72546557 
H 3.10045359 2.01015449 0.66868146 
H 0.38217095 -0.21828241 -1.70363371 
H 0.76667491 1.50320815 -1.65267549 
H -0.22736258 0.78587945 -0.38871321 
H 2.79994472 -0.73402807 -1.96493086 
H 3.98980996 -0.16620047 -0.79578763 
H 3.20618182 0.98644927 -1.87540890 
1080 
 
O 1.32484460 1.09035546 3.93249870 
O 0.05654223 0.66468978 3.50276587 
O 1.66998303 2.15333481 3.04217156 
Vibrational frequencies (in cm-1) 
-1163.7  97.5 105.3 142.6 166.2 176.2 210.4 220.5 265.0 272.4 317.9 344.4 384.5 398.3 
425.7 452.8 490.1 524.9 583.9 608.5 643.1 652.4 687.6 710.1 738.7 806.1 854.5 880.5 
897.1 924.4 940.7 961.6 978.1 997.7 1003.9 1009.2 1014.7 1024.6 1050.1 1075.4 1080.3 
1118.1 1128.2 1151.5 1168.0 1176.2 1183.0 1230.5 1238.0 1243.6 1257.7 1264.9 1281.5 
1283.0 1287.9 1292.6 1294.7 1298.5 1304.6 1311.9 1314.8 1372.4 1387.1 1396.7 1406.0 
1414.3 2668.8 2671.2 2673.4 2676.8 2679.3 2680.0 2682.0 2690.1 2749.0 2757.7 2761.7 
2780.1 2781.9 2782.9 4515.0  
 
 
name= TS202 
energy (in kcal/mol)= 61.048779 
ZPE (in kcal/mol)= 141.999 
G (in kcal/mol)= 118.489 
Geometry 
C -0.69965756 1.19978949 3.37352492 
C 0.40953973 0.41273780 2.84850420 
C -0.01802214 -0.85609984 2.02048708 
C 0.59056704 -0.98488491 0.61104973 
C 1.52303126 0.17362282 0.26119386 
C 2.48768715 0.39644354 1.46605113 
C 1.37808961 1.31207354 2.06987128 
C 0.85313499 1.56194281 0.60058464 
C -0.63137616 1.73102395 0.36720944 
C 1.58956524 2.72372245 -0.06320302 
H -0.54152683 1.99107878 4.06753308 
H -1.24966437 0.14526102 4.63041100 
H -1.79439415 0.19917718 4.04249878 
H -1.12382462 -0.95801010 1.98371425 
H -0.21689281 -1.05637782 -0.14099280 
H 1.14830931 -1.94254719 0.54910903 
H 1.97140164 0.08635908 -0.72834324 
H 3.41270712 0.92100449 1.21858437 
H 2.75657046 -0.49083048 2.04041802 
H 1.70488401 2.18770682 2.62986504 
H -1.25011911 1.02399354 0.93263886 
H -0.88031817 1.61133122 -0.69286280 
H -0.96923342 2.72751893 0.68311234 
H 2.67702027 2.65017679 0.04313078 
H 1.28467364 3.68212459 0.37327182 
H 1.36984927 2.76401485 -1.13619794 
O 1.47869836 -1.46034911 3.60621800 
O 0.38448539 -1.95084641 2.83926025 
O 1.08216543 -0.16362739 3.99371739 
Vibrational frequencies (in cm-1) 
-787.7  66.8 100.2 153.6 169.6 179.6 201.3 216.0 252.4 270.2 302.7 347.5 380.3 413.2 
435.0 446.9 460.1 479.0 490.0 574.7 642.1 656.5 700.0 722.3 799.8 800.8 858.0 862.6 
893.2 916.3 939.7 971.8 981.3 992.0 1004.4 1007.4 1018.2 1020.5 1049.7 1066.3 1087.5 
1087.9 1094.0 1103.6 1155.7 1162.1 1186.5 1195.8 1201.8 1221.7 1247.2 1260.4 1272.1 
1277.7 1286.5 1291.7 1296.6 1301.8 1304.0 1318.3 1322.5 1342.0 1375.7 1383.9 1407.3 
1420.7 2659.6 2666.9 2676.5 2678.6 2681.6 2684.0 2689.1 2715.3 2739.9 2747.1 2751.2 
2767.4 2781.8 2785.0 4858.7  
 
 
name= TS203 
energy (in kcal/mol)= 63.34127 
ZPE (in kcal/mol)= 140.461 
G (in kcal/mol)= 117.381 
Geometry 
C -0.18164227 1.77961251 0.44972189 
C 0.84273407 1.41942951 1.52987927 
C 1.19064813 -0.20880589 1.46649334 
1081 
 
C 2.50882445 -0.62120477 0.80246446 
C 3.56673561 0.48562041 0.79379400 
C 3.34734880 1.34523381 2.04336959 
C 2.33844652 2.14623992 1.30056547 
C 3.03052312 1.71930069 -0.04553541 
C 2.24247486 1.44564135 -1.30383187 
C 4.15925624 2.69575217 -0.38174408 
H -1.17746759 1.84916097 0.91397348 
H -0.24593207 1.06034215 -0.36509304 
H 0.03469514 2.76563927 0.02659940 
H 0.31143238 -0.72059486 1.04200317 
H 2.31458384 -0.95938652 -0.23470106 
H 2.91519182 -1.51230750 1.32534867 
H 4.57181189 0.13599900 0.56204089 
H 4.14178555 1.76390587 2.63739838 
H 2.87032158 0.60997982 3.04611150 
H 2.17614518 3.19906784 1.50815639 
H 1.73399981 2.35341293 -1.65568828 
H 1.47457871 0.67474570 -1.17813673 
H 2.90147863 1.10505981 -2.11360159 
H 4.81673831 2.28862262 -1.15819473 
H 4.78696976 2.93133199 0.48414229 
H 3.75530150 3.64483070 -0.75504584 
O 1.80658832 0.19601484 3.59026737 
O 1.24353670 -0.68204880 2.80262621 
O 0.49071952 1.75630186 2.69895758 
Vibrational frequencies (in cm-1) 
-1979.0 116.0 139.3 164.2 170.5 190.3 220.2 241.7 262.9 270.0 308.8 328.4 345.6 380.6 
395.3 426.4 440.9 468.4 479.6 519.9 552.0 583.2 652.1 729.9 759.8 809.4 884.9 921.9 
950.8 986.8 992.7 1008.1 1017.0 1018.5 1022.2 1038.9 1046.2 1077.9 1092.7 1100.5 1110.0 
1120.2 1167.9 1170.8 1187.2 1196.9 1207.7 1221.8 1237.2 1253.5 1277.3 1280.3 1287.4 
1291.3 1298.1 1300.0 1304.4 1318.5 1329.1 1341.4 1373.1 1385.0 1402.7 1410.4 1450.8 
1521.4 2651.7 2666.0 2671.2 2674.1 2676.3 2678.9 2683.2 2691.7 2731.8 2733.6 2743.5 
2751.2 2778.5 2781.6 2782.4  
 
 
name= TS204 
energy (in kcal/mol)= 62.093579 
ZPE (in kcal/mol)= 142.215 
G (in kcal/mol)= 119.007 
Geometry 
C -0.24702140 0.65895265 5.07915937 
C 0.49627725 -0.48442729 4.40204006 
C -0.42693317 -1.34718996 3.46658914 
C 0.18013705 -1.77148171 2.11324660 
C 1.52226538 -1.09279740 1.84208932 
C 2.44301504 -1.31004250 3.07849543 
C 1.77681208 -0.04292960 3.69417746 
C 1.43266147 0.44407545 2.22640050 
C 0.11546982 1.00633096 1.97660222 
C 2.57383764 1.26084930 1.62494205 
H 0.41939413 1.25288298 5.71321490 
H -1.05181648 0.27586861 5.72173959 
H -0.70159498 1.32229082 4.33219665 
H -1.42078826 -0.87407112 3.32858972 
H -0.53360541 -1.54455501 1.29991677 
H 0.30890520 -2.87328753 2.10556592 
H 1.93941667 -1.31472187 0.86031570 
H 3.51014238 -1.20393962 2.87692391 
H 2.29981286 -2.24367915 3.62681042 
H 2.40950780 0.60999080 4.29197529 
H -0.03140130 2.40781151 2.64126099 
H -0.29860039 1.03065568 0.99845167 
H 0.37493367 2.65506759 1.98126943 
H 3.53798693 0.74283560 1.70707519 
1082 
 
H 2.69188200 2.22217807 2.13509580 
H 2.40714233 1.45190971 0.55937576 
O 0.48856422 -2.68182202 5.02138670 
O -0.69326772 -2.50126962 4.26162993 
O 0.82947104 -1.37958558 5.47814104 
Vibrational frequencies (in cm-1) 
-976.0  73.9 144.0 161.3 176.4 189.9 203.0 207.9 258.8 268.3 322.4 344.3 364.9 405.7 
411.9 464.7 473.5 514.7 536.0 583.9 626.3 655.6 706.5 748.9 801.3 828.4 854.1 869.2 
897.1 919.3 942.0 958.7 971.8 1000.8 1011.2 1023.3 1042.0 1055.1 1065.0 1072.9 1081.3 
1093.9 1129.0 1139.4 1148.2 1164.3 1169.9 1190.8 1202.4 1210.1 1244.5 1253.5 1263.5 
1274.2 1288.4 1290.3 1293.4 1297.0 1299.5 1302.3 1320.8 1367.4 1374.0 1387.3 1394.6 
1413.7 2660.7 2669.9 2670.8 2678.5 2680.5 2689.3 2690.9 2724.1 2740.3 2747.3 2753.2 
2767.5 2779.2 2780.4 4699.6  
 
 
name= TS205 
energy (in kcal/mol)= 62.201868 
ZPE (in kcal/mol)= 142.109 
G (in kcal/mol)= 118.732 
Geometry 
C -0.17685359 2.14546946 4.36889729 
C 0.64147293 0.95712830 4.18056447 
C -0.05603501 0.03951395 3.09501511 
C 0.83744343 -0.41509489 1.92519561 
C 2.27776536 0.08074491 2.04513856 
C 2.76007958 -0.18315173 3.50309984 
C 2.11866275 1.19273463 3.86948407 
C 2.31639709 1.62634396 2.36085929 
C 1.29403588 2.51872542 1.69315589 
C 3.70640629 2.21754288 2.13213771 
H 0.74478963 3.44409999 4.69862297 
H 0.77298874 3.10304737 5.42610501 
H -0.99490375 2.15397016 5.05246984 
H -1.00010249 0.49583607 2.72199818 
H 0.40217879 -0.07325679 0.96763838 
H 0.82925208 -1.52457339 1.88354404 
H 2.92269752 -0.26037012 1.23542191 
H 3.84438111 -0.21697581 3.62563586 
H 2.34755623 -1.06371697 3.99694416 
H 2.63819739 1.78522897 4.62054477 
H 1.43872848 3.57056858 1.96852338 
H 0.25798718 2.28273140 1.97011810 
H 1.36546133 2.44674497 0.60189808 
H 3.91540871 2.31962516 1.06082753 
H 4.50360289 1.59950525 2.55885402 
H 3.79130262 3.21317917 2.58129945 
O 0.36565339 -1.17110971 4.96280442 
O -0.51091002 -1.08161963 3.84564644 
O 0.53177601 0.16391791 5.38684698 
Vibrational frequencies (in cm-1) 
-837.1  77.6 117.0 144.6 152.0 174.1 211.0 217.7 263.0 280.6 313.5 348.0 379.7 414.9 
434.7 456.8 467.9 491.9 517.7 570.0 591.4 681.6 704.0 719.0 801.7 809.8 858.0 866.1 
891.6 922.0 939.1 972.0 976.2 990.3 1002.3 1006.6 1015.3 1018.8 1047.2 1068.4 1087.6 
1090.6 1097.2 1101.1 1156.4 1171.8 1181.4 1197.7 1206.4 1220.8 1245.7 1257.3 1275.8 
1280.6 1288.8 1292.8 1296.4 1302.0 1304.3 1318.0 1322.4 1351.3 1374.4 1384.2 1407.3 
1420.4 2657.6 2664.0 2675.5 2676.3 2678.9 2683.6 2688.3 2713.0 2739.0 2747.5 2751.2 
2767.5 2781.9 2784.3 4851.4  
 
 
name= TS206 
energy (in kcal/mol)= 62.251229 
ZPE (in kcal/mol)= 142.164 
G (in kcal/mol)= 118.882 
Geometry 
C 2.11198249 3.07959040 3.62124392 
1083 
 
C 2.89210643 1.93037741 3.18279135 
C 2.58192992 0.60452155 3.97757953 
C 2.07852907 -0.59525642 3.15381945 
C 2.13342868 -0.32206403 1.65127176 
C 3.48915606 0.38143840 1.33466340 
C 2.76869365 1.72676120 1.66504597 
C 1.39956273 1.03102981 1.30073085 
C 0.15983587 1.40715008 2.08032743 
C 1.10005100 1.14326177 -0.19209464 
H 2.18482750 3.20218598 5.23693600 
H 2.28496805 4.05265265 3.22826234 
H 2.92987084 3.46496219 5.08873498 
H 1.91513115 0.81382459 4.83690585 
H 1.04692337 -0.85455798 3.45593193 
H 2.69857482 -1.48539435 3.39274677 
H 1.86407132 -1.18509943 1.04265754 
H 3.82146750 0.29088848 0.29973530 
H 4.33134814 0.11967202 1.98199110 
H 3.04682973 2.60344632 1.08206025 
H 0.32148012 1.45273573 3.16531688 
H -0.65368526 0.69656994 1.89884465 
H -0.19577079 2.40717076 1.79740455 
H 0.81799666 2.16825173 -0.46015739 
H 0.26894099 0.48705550 -0.47482669 
H 1.95788349 0.86874123 -0.81538918 
O 4.58104514 1.41936771 4.61365181 
O 3.86056237 0.20684559 4.48550692 
O 4.30693677 2.13803007 3.42598495 
Vibrational frequencies (in cm-1) 
-806.0  83.4 118.4 164.9 172.7 178.3 205.5 213.6 260.5 271.6 319.9 331.5 372.4 411.0 
430.7 451.8 460.8 484.8 488.0 583.3 629.2 644.3 712.7 725.8 793.4 808.0 851.8 878.5 
891.5 923.5 937.9 974.0 990.8 995.2 1007.8 1008.4 1014.5 1019.7 1062.5 1075.9 1088.0 
1091.6 1093.7 1108.9 1158.9 1163.4 1190.9 1192.8 1205.9 1222.5 1251.9 1266.0 1269.8 
1273.1 1285.9 1294.0 1298.6 1302.5 1309.9 1319.1 1325.5 1334.2 1376.2 1382.0 1406.7 
1418.7 2658.0 2664.5 2676.3 2678.6 2681.4 2684.0 2685.7 2717.9 2737.8 2748.0 2751.6 
2763.4 2781.7 2784.1 4851.7  
 
 
name= TS207 
energy (in kcal/mol)= 63.308146 
ZPE (in kcal/mol)= 141.327 
G (in kcal/mol)= 115.97 
Geometry 
C -0.60963142 2.23666552 1.82057778 
C 0.56285701 1.70642670 2.60222587 
C 0.96488385 0.24969354 2.36711171 
C 2.44622602 -0.10038093 2.35340017 
C 3.34402176 0.81133144 1.54064343 
C 3.28999094 2.28049216 2.10067452 
C 2.30786046 2.56769228 1.04024416 
C 2.70640716 1.39298645 0.18996763 
C 1.65699886 0.59085922 -0.54765622 
C 3.81194635 1.79692590 -0.79590030 
H -0.56261822 1.99430148 0.75645442 
H -0.66507851 3.33209623 1.92277826 
H -1.55754258 1.84648603 2.21822647 
H 0.41725999 -0.20454037 1.52162719 
H 2.56031272 -1.14978008 2.01471810 
H 2.80499994 -0.09650603 3.41799298 
H 4.34821913 0.39648452 1.40842587 
H 4.24545259 2.82172526 2.06231624 
H 2.95303760 2.39496373 3.15480260 
H 1.63300778 3.36415781 0.87651391 
H 1.82899398 -0.48686796 -0.41458891 
H 1.67072731 0.77776172 -1.62998713 
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H 0.63743807 0.81433755 -0.21474486 
H 4.62769622 2.35038370 -0.31858595 
H 3.41172467 2.43357219 -1.59508342 
H 4.25351073 0.91142974 -1.27041689 
O 0.92354170 -0.28538221 4.59399556 
O 0.30618663 -0.34951677 3.52375552 
O 0.97514700 2.30688242 3.57158717 
Vibrational frequencies (in cm-1) 
-121.2  55.5  97.5 108.8 118.5 128.5 135.1 178.9 198.5 218.1 225.3 262.2 275.6 342.8 
367.5 391.7 408.8 440.5 507.4 516.4 602.4 650.3 667.7 758.3 771.8 813.1 885.3 900.5 
923.5 963.6 969.3 987.1 1008.9 1019.7 1023.0 1034.1 1047.1 1076.1 1081.1 1091.6 1106.3 
1167.3 1184.4 1190.2 1200.1 1216.3 1219.3 1237.2 1262.2 1265.2 1271.9 1277.1 1287.8 
1294.0 1295.4 1297.5 1301.5 1306.4 1311.9 1353.0 1379.1 1385.8 1398.7 1423.4 1789.6 
2582.5 2627.5 2660.2 2664.3 2668.0 2672.2 2672.8 2676.8 2698.8 2715.9 2724.3 2736.1 
2755.7 2773.6 2778.2 2778.7  
 
 
name= TS208 
energy (in kcal/mol)= 62.507515 
ZPE (in kcal/mol)= 142.219 
G (in kcal/mol)= 118.758 
Geometry 
C -1.67183645 0.71512518 2.43610254 
C -1.13573528 -0.63426035 1.99328182 
C -1.58164592 -1.01803320 0.53199048 
C -0.47994870 -1.52066766 -0.42328695 
C 0.89094343 -1.54831956 0.25093678 
C 0.74106122 -2.22692704 1.64508776 
C 0.36970835 -0.81625663 2.19843612 
C 1.16219370 -0.17373532 0.98541474 
C 0.53501919 1.01830804 0.43387664 
C 2.64292566 0.01258993 1.31576863 
H -2.76754053 0.69443064 2.51177671 
H -1.40615865 1.51164689 1.72714280 
H -1.28470058 0.99831252 3.42125613 
H -2.17009367 -0.19937756 0.07618536 
H -0.45338291 -0.87892195 -1.32189228 
H -0.74239680 -2.53945376 -0.77830184 
H 1.69028673 -1.91245928 -0.39358835 
H 1.66165418 -2.64554680 2.05279484 
H -0.04134394 -2.98835339 1.72509835 
H 0.71919641 -0.55595063 3.19646547 
H 0.76247205 1.10453531 -1.10158858 
H 1.50773517 1.34639920 -0.88007090 
H 0.70463226 1.97590551 0.86679264 
H 3.07556629 -0.87136452 1.79924290 
H 2.78880831 0.85473845 2.00175842 
H 3.23313519 0.20369743 0.41477878 
O -2.90148499 -2.02757250 2.06503896 
O -2.44831204 -2.14490626 0.72517913 
O -1.75311313 -1.65303578 2.80130086 
Vibrational frequencies (in cm-1) 
-986.8  56.9 135.5 142.2 168.9 183.6 200.2 204.0 258.3 275.1 313.6 352.2 372.0 388.1 
418.8 446.8 462.2 521.8 533.8 588.7 630.0 658.5 711.9 728.6 806.9 841.4 865.8 875.8 
899.5 920.4 940.2 954.8 987.3 1003.8 1011.5 1024.5 1052.2 1061.2 1071.8 1076.7 1089.6 
1098.4 1125.1 1137.8 1150.6 1167.1 1172.7 1192.2 1196.9 1216.3 1242.5 1255.4 1266.0 
1275.3 1284.5 1286.5 1295.0 1296.2 1300.1 1320.4 1325.2 1367.5 1376.7 1386.4 1401.8 
1410.7 2660.9 2666.4 2673.0 2677.0 2680.6 2686.2 2688.9 2717.4 2739.7 2747.2 2750.5 
2763.9 2779.1 2781.6 4688.1  
 
 
name= TS209 
energy (in kcal/mol)= 62.866777 
ZPE (in kcal/mol)= 141.964 
G (in kcal/mol)= 115.526 
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Geometry 
C 2.50391948 1.31188709 5.09491370 
C 2.37990258 0.84132462 3.85361613 
C 1.12076263 0.10086897 3.42595586 
C 1.08793869 -0.32706027 1.93334808 
C 2.38761913 0.00725761 1.20877785 
C 3.57417968 -0.42924087 2.12249381 
C 3.44286090 0.96676623 2.81571100 
C 2.81715139 1.51966159 1.45964091 
C 1.71136210 2.56123316 1.57734501 
C 3.86559447 1.95708483 0.53580306 
H 1.75603169 -1.53268718 4.37836267 
H 1.73830569 1.20314422 5.84818189 
H 3.37670641 1.83363191 5.45111099 
H 0.21005508 0.69691608 3.67598737 
H 0.23303661 0.15063485 1.42548523 
H 0.89242243 -1.41637847 1.88312949 
H 2.41673710 -0.32091244 0.17202276 
H 4.51666898 -0.56902708 1.58960414 
H 3.40231471 -1.30025931 2.74832616 
H 4.36182440 1.45349037 3.14119871 
H 1.00013615 2.34238330 2.38012975 
H 1.12999978 2.63182184 0.65365271 
H 2.13440526 3.54481013 1.81448345 
H 4.84167221 1.54136787 0.62575315 
H 3.28691789 2.78915749 -0.23680946 
H 4.17084389 2.65505594 -0.44365231 
O 3.06540405 -2.64819353 4.70271850 
O 0.93690238 -1.04284232 4.23299670 
O 3.52189264 -2.36097295 5.70225501 
Vibrational frequencies (in cm-1) 
-1435.3  31.5  38.8  61.8  73.1  99.6 121.5 147.5 172.3 198.5 246.0 280.3 336.3 369.0 
404.5 441.0 449.5 468.8 486.1 564.4 585.9 626.2 636.1 658.2 673.1 703.9 744.6 810.5 
855.7 882.4 913.2 945.2 954.8 993.7 1031.7 1040.4 1054.2 1074.6 1079.6 1085.5 1113.8 
1145.9 1152.3 1172.0 1177.5 1185.6 1216.8 1242.3 1249.4 1272.8 1273.8 1284.4 1298.7 
1301.8 1323.5 1330.8 1350.1 1373.1 1383.7 1392.4 1408.6 1416.0 1445.7 1595.4 1865.1 
1933.0 2664.7 2672.3 2684.2 2685.9 2703.5 2723.2 2745.9 2753.9 2757.5 2774.8 2779.3 
2784.5 2788.2 2811.7 3732.2  
 
 
name= TS210 
energy (in kcal/mol)= 63.575546 
ZPE (in kcal/mol)= 141.711 
G (in kcal/mol)= 118.864 
Geometry 
C 0.44788632 0.60223429 1.74063689 
C 1.74860530 -0.01026461 2.18896271 
C 2.03164627 -1.47896228 1.72283828 
C 2.90447233 -1.53988755 0.44085516 
C 4.00410251 -0.46927963 0.55251251 
C 4.18966311 -0.16430775 2.03489848 
C 3.04917589 0.81780610 1.98402323 
C 3.37529125 0.97741455 0.42554786 
C 2.27303775 1.21155421 -0.58126717 
C 4.44984589 2.04579412 0.23192131 
H 0.48450511 1.69940354 1.73701380 
H -0.38049101 0.30143268 2.40086327 
H 0.16375570 0.28035692 0.72959421 
H 1.10986510 -2.08398854 1.64470830 
H 2.30247825 -1.42228469 -0.47084623 
H 3.36212911 -2.54671227 0.38318939 
H 4.88208808 -0.67449394 -0.05781707 
H 5.10666251 -0.04613127 2.54732287 
H 3.76777226 -1.45194429 2.77408150 
H 3.07495192 1.72776687 2.57988314 
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H 1.54241756 0.39697538 -0.62306862 
H 2.68829787 1.30406635 -1.59482471 
H 1.72846426 2.13898002 -0.36649222 
H 4.87563453 1.99828990 -0.77703272 
H 5.28190392 1.93123317 0.93721900 
H 4.03866115 3.05137723 0.37351845 
O 1.40722294 -1.13984762 4.12265707 
O 2.77835113 -2.02121554 2.77253055 
O 1.69597416 -0.04499505 3.66233576 
Vibrational frequencies (in cm-1) 
-1150.4 132.5 146.2 167.2 175.2 197.2 202.4 221.9 269.0 292.4 314.4 331.0 370.6 390.7 
446.8 454.7 482.5 504.7 549.8 564.3 639.8 681.8 735.5 759.1 813.6 836.7 873.8 893.7 
949.1 955.3 968.2 988.3 1013.4 1017.3 1025.6 1034.2 1054.1 1069.0 1086.1 1092.1 1116.6 
1136.0 1158.3 1180.0 1187.1 1202.0 1209.8 1215.7 1233.4 1252.0 1264.3 1278.4 1281.8 
1286.9 1290.1 1296.6 1299.8 1301.8 1317.9 1325.1 1335.4 1362.9 1393.1 1402.5 1409.9 
1939.5 2659.1 2663.8 2669.0 2670.5 2674.5 2676.1 2680.8 2696.6 2745.0 2746.6 2752.3 
2774.7 2778.3 2781.1 2782.3  
 
 
name= TS211 
energy (in kcal/mol)= 64.948654 
ZPE (in kcal/mol)= 142.103 
G (in kcal/mol)= 118.753 
Geometry 
C 3.89420069 2.12363986 3.99936203 
C 3.09545654 1.02450369 3.31269723 
C 1.54325309 1.28068278 3.28919779 
C 0.83633072 1.03367810 1.94066170 
C 1.80448393 0.63791016 0.82530166 
C 2.72982948 -0.48941608 1.37458051 
C 3.63588493 0.64911136 1.93593351 
C 3.05474129 1.59791185 0.79936723 
C 2.82677531 3.08112461 1.08085410 
C 3.77926712 1.62751390 -0.46772748 
H 3.94141657 3.03864083 3.40185593 
H 4.92813267 1.79712219 4.18134449 
H 3.46606595 2.37335250 4.98026543 
H 1.28510260 2.27751139 3.70267078 
H 0.26487861 1.93145310 1.64143765 
H 0.08140600 0.23093717 2.07690815 
H 1.31319960 0.47014329 -0.13413804 
H 3.19891341 -1.11984579 0.62073854 
H 2.28161451 -1.16028768 2.11133227 
H 4.71174903 0.48506410 1.92390731 
H 2.20956135 3.26477664 1.96207757 
H 2.31021786 3.54978486 0.22683214 
H 3.77587384 3.61406964 1.21789084 
H 4.80132964 1.91506491 -0.51474974 
H 3.59496983 0.32670012 -1.33334638 
H 4.15447910 0.02850772 -0.82731365 
O 1.95666664 -0.70412417 4.26842784 
O 1.04455020 0.38162787 4.27693761 
O 3.23587802 -0.09759362 4.20412316 
Vibrational frequencies (in cm-1) 
-996.9  89.2 101.5 135.8 151.7 177.5 214.5 222.1 262.3 289.6 322.2 344.4 370.8 414.5 
434.6 458.0 481.6 517.4 537.4 569.2 650.0 667.9 703.6 720.6 774.4 827.2 842.2 867.1 
891.7 917.4 935.1 953.7 973.2 999.0 1006.9 1021.8 1035.7 1044.0 1050.5 1070.1 1077.5 
1098.2 1124.8 1143.6 1153.6 1161.4 1179.4 1191.4 1207.7 1231.5 1247.4 1254.9 1270.2 
1278.5 1280.7 1284.3 1291.0 1295.1 1298.2 1304.0 1319.7 1350.2 1378.5 1386.7 1398.3 
1412.8 2658.4 2667.9 2669.2 2676.4 2677.5 2684.1 2686.1 2718.6 2739.2 2746.1 2751.3 
2768.0 2779.2 2781.7 4734.0  
 
 
name= TS212 
energy (in kcal/mol)= 64.841692 
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ZPE (in kcal/mol)= 142.272 
G (in kcal/mol)= 119.117 
Geometry 
C 2.72701093 1.18062816 4.89941533 
C 2.15784179 0.33182819 3.77036235 
C 0.61246723 0.51854391 3.54964390 
C 0.15543415 0.68981093 2.08744319 
C 1.31676892 0.69947552 1.09558485 
C 2.26286705 -0.49404836 1.41902526 
C 2.94454412 0.44221236 2.46664852 
C 2.47166500 1.67411804 1.59099873 
C 2.07666515 2.97685752 2.26227179 
C 3.36124197 1.87235861 0.44575733 
H 2.13212507 1.07154309 5.81714664 
H 2.76756046 2.24243365 4.64225205 
H 3.74896816 0.86160930 5.14794505 
H 0.19652121 1.31662917 4.19843343 
H -0.44158568 1.61379720 1.98224302 
H -0.53474362 -0.14302125 1.83248701 
H 1.00468711 0.82018430 0.05676136 
H 2.92564115 -0.76440856 0.58858316 
H 1.79601927 -1.40179486 1.79652009 
H 4.02046935 0.32945954 2.59658878 
H 1.63926312 3.66800739 1.52934624 
H 2.94378599 3.47345315 2.71126813 
H 1.32933893 2.85651981 3.05169584 
H 4.84895228 1.99792669 0.89711273 
H 4.62090162 2.74991677 1.10697120 
H 3.15473379 2.60442329 -0.29521613 
O 1.05570215 -1.65749963 3.91343190 
O 0.05363112 -0.67191688 4.10146162 
O 2.26389109 -1.01223461 4.27690997 
Vibrational frequencies (in cm-1) 
-993.7  92.9 128.6 156.9 169.2 171.8 206.2 223.3 266.5 280.7 324.0 347.5 362.7 408.2 
417.4 460.3 484.5 518.6 535.5 588.6 613.7 655.7 706.2 731.3 808.2 828.8 845.6 872.3 
892.7 918.8 941.4 956.9 973.0 1000.2 1007.3 1026.9 1046.6 1054.6 1066.3 1074.4 1078.3 
1098.7 1126.0 1143.3 1155.7 1163.4 1184.8 1194.1 1207.0 1236.0 1258.5 1262.4 1265.9 
1280.0 1282.4 1285.4 1293.0 1295.8 1299.8 1305.8 1318.3 1337.3 1373.8 1379.3 1397.7 
1412.0 2658.1 2669.7 2672.2 2677.4 2678.2 2685.8 2691.3 2723.5 2738.9 2744.4 2750.7 
2765.5 2780.6 2783.0 4701.5  
 
 
name= TS213 
energy (in kcal/mol)= 65.053671 
ZPE (in kcal/mol)= 142.292 
G (in kcal/mol)= 119.088 
Geometry 
C 3.23404014 3.29802580 2.67622035 
C 3.14884716 1.87199464 2.16122945 
C 1.91192007 1.07412884 2.72641344 
C 1.04186100 0.33044484 1.69491955 
C 1.59275081 0.45638708 0.27442328 
C 3.13113046 0.21176154 0.31456835 
C 3.27979756 1.73169167 0.64602379 
C 1.88766619 1.96665571 -0.08606361 
C 0.91007928 3.01033627 0.42307873 
C 2.22262317 2.13744903 -1.50160131 
H 4.17760098 3.76664733 2.36226104 
H 3.21937125 3.32428840 3.77458426 
H 2.42021039 3.93042173 2.31083976 
H 1.30254960 1.71140027 3.39505575 
H 0.00090057 0.69692998 1.73866007 
H 0.99319885 -0.74481226 1.97435335 
H 1.02342516 -0.10795851 -0.46395170 
H 3.55978499 -0.06479116 -0.65420128 
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H 3.49318915 -0.48503511 1.07274244 
H 4.14063759 2.25344334 0.22532635 
H 0.70777488 2.93382549 1.49581546 
H -0.05921471 2.91571251 -0.08011452 
H 1.28582177 4.02422000 0.23701503 
H 2.49841345 3.08625547 -1.89167395 
H 0.72123348 2.16151866 -2.23562525 
H 1.14341458 1.49194722 -2.42297140 
O 3.77658819 0.56758952 3.88809652 
O 2.50826131 0.04444927 3.52505642 
O 4.27242846 1.14706006 2.69703650 
Vibrational frequencies (in cm-1) 
-995.1  84.7 126.6 152.8 171.0 185.2 197.4 229.2 270.4 276.9 316.0 353.1 363.2 404.8 
422.1 455.1 464.2 528.4 538.5 595.3 626.9 643.0 712.5 723.4 801.2 830.7 839.5 876.2 
890.6 923.5 940.1 952.3 983.1 997.5 1011.3 1025.9 1053.1 1062.1 1070.8 1073.4 1088.3 
1102.5 1121.6 1140.8 1163.5 1167.2 1171.1 1192.1 1214.8 1237.8 1259.6 1264.0 1266.5 
1273.2 1280.5 1283.4 1289.2 1295.8 1308.8 1317.9 1322.0 1339.3 1371.7 1377.6 1397.8 
1410.8 2656.6 2670.2 2671.8 2677.4 2678.1 2683.7 2689.7 2720.4 2737.9 2743.8 2749.7 
2761.3 2780.6 2783.0 4700.1  
 
 
name= TS214 
energy (in kcal/mol)= 68.025622 
ZPE (in kcal/mol)= 139.65 
G (in kcal/mol)= 111.144 
Geometry 
C -0.21344936 2.48849477 5.18864032 
C 0.62202707 1.56458885 4.39005989 
C -0.09868479 0.97286712 3.12805025 
C 1.01680553 0.53955396 2.01938153 
C 2.44404128 0.73163768 2.50138646 
C 2.55216911 0.13646035 3.93049215 
C 1.84930350 1.16089475 4.77449310 
C 2.79142989 2.16251988 2.71753644 
C 1.98621473 3.25572710 2.17412169 
C 4.07806832 2.53201198 3.32864798 
H 0.27774654 2.87257124 6.08831256 
H -1.11320903 1.92188764 5.52080715 
H -0.59047578 3.33584638 4.60433372 
H -0.70287626 1.78405499 2.64907562 
H 0.80544180 1.04279165 1.07629003 
H 0.80263335 -0.53354746 1.85230519 
H 3.16582086 0.24490711 1.80169394 
H 3.58564279 -0.06272903 4.23891293 
H 2.00985654 -0.83893111 3.98810904 
H 2.29706153 1.41469692 5.72064999 
H 1.83795242 3.14807380 1.07745841 
H 2.36623873 4.26817836 2.36966519 
H 0.93267046 3.23306283 2.55514472 
H 4.62366585 3.30451786 2.75922283 
H 4.76855709 1.68368731 3.48273678 
H 3.92428361 2.96991884 4.34098900 
O -0.35013245 -1.97814137 4.83758928 
O -0.79629729 -0.03106083 3.50958476 
O 0.47623421 -1.88232250 5.61220807 
Vibrational frequencies (in cm-1) 
-193.4  21.5  28.5  54.0  71.0  86.4  93.0 106.6 129.8 140.3 153.0 173.8 246.5 254.1 
317.3 335.3 344.6 385.8 415.6 467.4 511.1 540.7 604.8 706.0 731.9 799.9 843.3 890.9 
915.5 928.9 939.4 998.7 1005.3 1013.5 1020.2 1035.2 1060.0 1066.8 1123.2 1150.6 1157.0 
1158.4 1177.4 1197.5 1200.8 1229.0 1232.3 1236.2 1248.8 1259.0 1271.3 1276.8 1303.6 
1312.4 1330.9 1331.8 1339.7 1365.6 1366.8 1386.9 1391.5 1399.3 1465.0 1583.6 1792.0 
2567.8 2599.6 2616.8 2644.5 2645.2 2647.9 2649.1 2673.0 2681.5 2684.1 2742.2 2748.3 
2752.8 2758.4 2772.5 2778.0  
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name= TS215 
energy (in kcal/mol)= 68.295492 
ZPE (in kcal/mol)= 139.534 
G (in kcal/mol)= 109.989 
Geometry 
C 0.05251670 2.32924911 2.22849863 
C 0.68010030 1.00031685 2.06565981 
C -0.12953428 -0.05034280 1.23438081 
C 0.92493636 -0.95110640 0.35527918 
C 2.33692202 -0.89809862 0.90890679 
C 2.25532184 -0.79576691 2.46413373 
C 1.81406805 0.62340402 2.68878314 
C 3.05749705 0.35092116 0.56469057 
C 2.54416316 1.32080546 -0.40296544 
C 4.41060722 0.58868996 1.09117203 
H 0.69761101 3.06950551 2.71279748 
H -0.84198044 2.20563087 2.87799075 
H -0.31408410 2.74607704 1.28266820 
H -0.77322347 0.47197600 0.48943953 
H 0.85413271 -0.68586745 -0.69709466 
H 0.50600500 -1.97008348 0.45675631 
H 2.91329792 -1.80451904 0.60427311 
H 3.18948182 -1.06616891 2.96567295 
H 1.45879036 -1.49335396 2.83996882 
H 2.33113664 1.20739602 3.42775789 
H 1.49218552 1.62590405 -0.17178222 
H 2.45298229 0.87222270 -1.41600022 
H 3.12774609 2.24776874 -0.49762235 
H 4.89151993 -0.30602225 1.52536540 
H 4.37936513 1.33126547 1.92254837 
H 5.10590533 1.01468771 0.34824672 
O -1.34544207 -0.37150380 4.36111415 
O -0.77148866 -0.79501816 2.05797888 
O -0.56358163 0.24238178 4.91235131 
Vibrational frequencies (in cm-1) 
-195.5   4.8  29.0  44.3  61.6  80.6  97.2 113.8 130.1 137.3 144.6 169.3 238.4 273.6 
306.8 332.1 338.0 399.6 413.8 477.4 512.8 552.1 610.0 700.1 708.5 809.2 841.2 889.1 
910.0 928.8 933.4 975.8 1000.6 1014.9 1019.1 1030.4 1052.9 1062.4 1122.9 1147.1 1151.9 
1168.3 1174.1 1198.8 1202.1 1226.6 1233.0 1234.3 1250.0 1260.6 1262.2 1275.6 1301.2 
1307.2 1324.1 1332.9 1346.3 1365.1 1369.0 1386.5 1391.5 1405.4 1461.5 1583.9 1796.3 
2583.9 2612.6 2618.2 2628.8 2645.4 2647.6 2650.4 2672.8 2684.0 2684.6 2739.4 2749.1 
2752.1 2758.3 2773.4 2782.7  
 
 
name= TS216 
energy (in kcal/mol)= 70.15766 
ZPE (in kcal/mol)= 138.874 
G (in kcal/mol)= 111.027 
Geometry 
C 0.78399805 3.21369881 3.54923082 
C 0.44748298 3.39598010 2.27461492 
C -1.66792575 0.39432339 3.15561867 
C -1.65319003 -0.11766194 1.74398164 
C -0.79237081 0.70137993 0.78850539 
C 0.65385837 1.00057153 1.25000004 
C 0.39838149 2.54194383 1.12424327 
C -1.07225392 2.24352426 0.63031805 
C -2.16514653 2.84318572 1.49434399 
C -1.28835700 2.63404438 -0.82673597 
H 0.62163177 2.05157031 4.09267928 
H 1.54800027 2.24099223 3.89279881 
H 0.78360576 3.98813432 4.29360311 
H -2.62160413 0.76477862 3.55846398 
H -2.68495896 -0.17547164 1.34058328 
H -1.26573743 -1.16333564 1.75101759 
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H -0.80990799 0.19810854 -0.19969405 
H 1.42509176 0.62523498 0.57549192 
H 0.89926058 0.65382092 2.25277808 
H 1.02631720 2.99210668 0.32374211 
H -3.14240834 2.40221340 1.28201576 
H -2.23504366 3.92854175 1.31649233 
H -1.95404871 2.74910595 2.56595704 
H -2.26616238 2.29976697 -1.18914670 
H -0.52374262 2.20809397 -1.48540416 
H -1.24452679 3.72496146 -0.94537280 
O 1.77204631 -0.33310797 4.46301120 
O -0.68957569 0.38226802 3.86725818 
O 1.36438388 0.00830688 5.46510772 
Vibrational frequencies (in cm-1) 
-1519.1  28.6  45.5  56.4  66.1 103.1 109.0 117.2 137.8 145.4 178.3 201.3 220.7 232.7 
258.9 292.0 300.5 338.8 384.5 423.6 465.8 481.9 528.7 588.1 670.4 781.2 795.5 838.4 
884.4 900.6 917.0 926.8 981.1 988.1 996.5 1008.5 1019.2 1037.1 1077.9 1085.1 1111.5 
1148.1 1152.3 1189.7 1196.2 1217.9 1251.1 1274.9 1277.1 1286.4 1289.5 1298.6 1301.6 
1304.1 1307.4 1316.8 1332.1 1346.7 1368.0 1384.5 1406.7 1408.0 1596.8 1813.3 1825.8 
1868.6 2642.9 2661.7 2663.2 2675.6 2681.0 2686.2 2689.7 2711.1 2718.8 2736.1 2761.5 
2771.6 2778.8 2781.9 3296.6  
 
 
name= TS217 
energy (in kcal/mol)= 71.263566 
ZPE (in kcal/mol)= 142.515 
G (in kcal/mol)= 118.929 
Geometry 
C 0.28589277 1.03794695 3.15258649 
C 1.05066411 -0.23220438 3.48629623 
C 1.43499644 -1.04838530 2.19257350 
C 2.89989781 -1.49042963 2.07250430 
C 3.79916489 -0.94896806 3.19124393 
C 3.09006194 -1.18454491 4.54866721 
C 2.19296199 0.00686496 4.43175271 
C 3.88043675 0.60385163 3.21250418 
C 3.68274457 1.32055476 1.90341075 
C 5.12660791 1.07765237 3.93592513 
H -0.02246112 1.54731471 4.07878358 
H -0.63019071 0.81870624 2.58917291 
H 0.88430479 1.74754521 2.57426975 
H 1.08316928 -0.53104972 1.27951904 
H 3.30597165 -1.20640027 1.08412139 
H 2.93801885 -2.60396429 2.09179208 
H 4.80161211 -1.40988094 3.12653645 
H 3.76764272 -1.14051068 5.41282174 
H 2.56198260 -2.14903024 4.61794628 
H 2.91503401 1.09073450 4.08388993 
H 2.70229850 1.12777970 1.45258422 
H 4.44204673 1.01670186 1.16771029 
H 3.77178316 2.40956165 2.01879868 
H 6.03200354 0.81535187 3.37194187 
H 5.22168668 0.62730499 4.93299870 
H 5.13504170 2.16598333 4.07310951 
O -0.40496177 -1.91488966 3.16134986 
O 0.68546986 -2.26327109 2.32302142 
O 0.18093981 -1.13582039 4.18894440 
Vibrational frequencies (in cm-1) 
-1391.2  63.8 113.9 144.3 157.6 165.0 180.3 218.8 241.5 274.0 307.9 343.0 351.3 381.7 
436.8 450.5 457.4 522.5 561.0 614.9 686.5 717.0 750.6 814.9 866.2 874.0 921.0 949.0 
952.5 980.7 991.4 1002.6 1009.6 1018.7 1042.2 1057.6 1092.1 1101.4 1125.1 1131.3 1144.1 
1165.2 1185.9 1189.0 1203.4 1226.3 1238.6 1252.3 1268.2 1274.6 1284.0 1287.8 1288.7 
1292.5 1293.4 1299.5 1306.8 1311.3 1323.7 1329.2 1349.6 1379.6 1394.5 1399.0 1405.4 
1933.2 2649.5 2667.8 2669.5 2669.8 2671.3 2674.3 2679.1 2679.5 2683.2 2718.1 2735.2 
2760.1 2777.7 2778.8 2780.2  
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name= TS218 
energy (in kcal/mol)= 71.589823 
ZPE (in kcal/mol)= 142.789 
G (in kcal/mol)= 118.868 
Geometry 
C -0.66701628 2.71492422 3.94131092 
C 0.33460886 1.59372614 3.68691565 
C -0.35975805 0.28374848 3.16369529 
C 0.09888494 -0.24170528 1.81432101 
C 1.49067015 0.24310821 1.31279615 
C 2.57429717 -0.20799612 2.13338211 
C 1.49006404 1.98904843 2.87227692 
C 1.48902470 1.89071341 1.43420949 
C 0.28332241 2.45298352 0.68220920 
C 2.76927279 2.42779594 0.78688090 
H -0.16322183 3.58571433 4.38324687 
H -1.44412429 2.40149195 4.64985564 
H -1.15105390 3.05017300 3.01906129 
H -1.46400564 0.39087913 3.20362983 
H -0.65755782 -0.00469640 1.04197758 
H 0.14333533 -1.35346144 1.85818813 
H 1.58622138 -0.08268595 0.25265735 
H 3.04262620 0.35152043 2.91553566 
H 2.99189837 -1.18578260 1.98538133 
H 2.35995888 2.35605295 3.39614321 
H 0.26966355 2.11836701 -0.36083686 
H 0.32111140 3.55021434 0.67571608 
H -0.67106427 2.16928462 1.13581214 
H 3.66879401 1.99274744 1.23961595 
H 2.83861800 3.51579567 0.89812491 
H 2.80348298 2.19986262 -0.28363308 
O 0.14497269 0.04335538 5.33233038 
O 0.02176872 -0.70033631 4.13237760 
O 0.88516855 1.19289102 4.96343533 
Vibrational frequencies (in cm-1) 
-583.6  51.8  99.7 129.0 162.3 177.1 197.5 216.4 258.4 261.1 277.3 323.6 347.7 355.0 
423.1 426.0 441.7 460.4 509.8 537.1 590.9 636.8 688.9 722.2 820.9 847.1 872.3 900.7 
930.1 940.5 973.6 994.3 997.4 1007.3 1017.7 1023.4 1040.4 1070.8 1102.2 1118.7 1128.2 
1139.4 1173.8 1193.2 1212.8 1225.9 1246.4 1266.7 1282.8 1288.8 1291.2 1295.8 1302.9 
1303.6 1306.4 1318.7 1337.8 1347.6 1353.8 1385.2 1402.4 1406.8 1421.6 1433.7 1503.1 
2650.1 2671.3 2671.7 2674.2 2677.3 2678.0 2678.7 2680.9 2688.3 2711.7 2730.1 2742.9 
2765.2 2779.3 2780.7 2781.9  
 
 
name= TS219 
energy (in kcal/mol)= 73.177244 
ZPE (in kcal/mol)= 143.998 
G (in kcal/mol)= 121.834 
Geometry 
C -0.46088765 1.33403356 3.27850289 
C 0.77548750 0.50799059 3.20712275 
C 0.44918693 -1.02152721 2.96240395 
C 0.92478828 -1.62096249 1.62903805 
C 1.85097553 -0.66831729 0.87317140 
C 2.83867298 -0.04931865 1.91049561 
C 1.76115993 1.04469779 2.15925121 
C 1.20026444 0.76234574 0.69615525 
C -0.27202597 0.88205728 0.46208251 
C 1.95266477 1.58873117 -0.34509391 
H -0.66112186 1.72617229 1.72060847 
H -0.30819542 2.37293922 3.52828143 
H -1.27756057 0.94223411 3.85928405 
H -0.62361332 -1.22675610 3.14109149 
1092 
 
H 0.05936300 -1.89994974 1.00247120 
H 1.46369795 -2.57172440 1.83320029 
H 2.28038774 -1.10588608 -0.02814860 
H 3.77375814 0.32109429 1.48861653 
H 3.08698540 -0.67402981 2.77434736 
H 2.10921321 2.05483422 2.36504364 
H -0.57265305 1.63856174 -0.24995924 
H -1.00544457 0.88926183 1.83491446 
H -0.77644860 -0.04562037 0.22447586 
H 3.04023626 1.52028676 -0.22938578 
H 1.68802310 2.64954952 -0.27678152 
H 1.71379511 1.24737945 -1.35913495 
O 1.18827777 -0.74128545 5.05554524 
O 1.19995154 -1.67582627 3.98905524 
O 1.49207498 0.50605472 4.44947223 
Vibrational frequencies (in cm-1) 
-2532.4  90.1 184.8 192.9 206.8 219.9 296.3 304.0 335.6 357.3 371.5 432.1 437.2 440.7 
481.3 515.9 572.5 615.9 638.6 710.0 716.9 742.4 794.0 820.4 856.6 871.5 883.6 915.2 
936.2 943.5 983.6 1002.0 1004.4 1009.4 1017.1 1030.1 1044.4 1062.9 1079.3 1087.6 1091.3 
1106.5 1111.0 1124.2 1159.0 1175.6 1185.7 1198.8 1216.8 1220.7 1239.5 1254.5 1267.1 
1272.4 1283.8 1299.3 1300.9 1308.3 1322.5 1331.2 1344.6 1370.8 1373.4 1384.7 1408.6 
1452.0 2657.8 2674.4 2680.6 2682.8 2685.4 2693.7 2708.7 2738.7 2748.4 2753.0 2763.9 
2766.0 2780.9 2782.5 3603.3  
 
 
name= TS220 
energy (in kcal/mol)= 79.013538 
ZPE (in kcal/mol)= 141.339 
G (in kcal/mol)= 116.233 
Geometry 
C 3.53888643 2.30586969 3.45092585 
C 3.15868458 0.91532547 2.96048735 
C 1.73834809 0.93664127 2.25895510 
C 1.56186348 -0.23963424 1.27335522 
C 2.86919520 -0.60231225 0.61588842 
C 3.90530150 -1.08233958 1.64872547 
C 4.17373008 0.24429603 2.17698622 
C 3.25337614 -0.08262250 -0.65854245 
C 2.42024158 0.90053692 -1.39313230 
C 4.62431788 -0.30575525 -1.18502762 
H 3.77205336 2.97561654 2.61842190 
H 4.42736993 2.24941046 4.09400734 
H 2.73367417 2.75459641 4.04596419 
H 1.52174039 1.90943399 1.78738250 
H 0.76598123 0.00397532 0.54819396 
H 1.17724599 -1.10851468 1.85764030 
H 2.63237157 -1.47749500 -0.36576112 
H 4.77778613 -1.58868149 1.21001246 
H 3.44792528 -1.78999910 2.36740898 
H 5.09460048 0.73497867 1.96176547 
H 2.70990430 1.92811738 -1.09765172 
H 1.34410836 0.81797690 -1.18454218 
H 2.54481580 0.83713699 -2.48324133 
H 5.31880682 0.40312072 -0.68447221 
H 4.70885447 -0.13223120 -2.26550106 
H 5.02765454 -1.30684277 -0.98239365 
O 1.57789142 0.50775003 4.51264378 
O 0.80250599 0.76491438 3.29833209 
O 2.82409710 0.06945730 4.09235503 
Vibrational frequencies (in cm-1) 
-1459.2  60.3  65.2  70.1  88.5 115.7 151.3 165.7 222.4 245.2 272.1 309.4 326.5 361.7 
401.3 419.2 446.0 458.2 503.7 566.1 633.3 674.3 729.5 736.6 792.7 825.1 849.6 932.8 
936.0 952.1 959.5 984.9 995.0 1013.9 1024.0 1035.1 1055.8 1076.3 1086.4 1108.2 1114.8 
1128.0 1171.8 1183.5 1222.4 1232.5 1249.8 1254.0 1262.1 1266.8 1273.3 1277.5 1292.4 
1293.9 1312.6 1322.7 1339.9 1346.7 1352.2 1365.5 1383.9 1390.5 1397.2 1457.2 1530.7 
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2178.2 2639.1 2647.9 2650.1 2665.2 2672.4 2674.3 2676.0 2685.6 2698.1 2732.0 2752.0 
2769.3 2770.0 2782.6 2803.8  
 
 
name= TS221 
energy (in kcal/mol)= 91.261851 
ZPE (in kcal/mol)= 138.484 
G (in kcal/mol)= 111.85 
Geometry 
C 1.60365835 2.28008130 5.31268951 
C 1.06417674 1.46809348 4.26208278 
C -0.41988584 2.03052404 3.80199426 
C -0.55614392 1.82188053 2.24429643 
C 0.76889485 1.40374210 1.61617237 
C 1.17429436 0.06094858 2.27901022 
C 1.58366261 0.38200828 3.68250054 
C 1.86478226 2.42053096 1.82484424 
C 1.68105163 3.71067797 2.25846144 
C 3.24000355 1.98183561 1.45032890 
H 0.89217062 2.58689132 6.09528951 
H 1.85078531 3.46297385 4.71227986 
H 2.59462927 2.05160658 5.70716370 
H -0.38956244 3.13232783 4.00803664 
H -0.96989162 2.72915016 1.78765327 
H -1.32450470 1.03798521 2.10066182 
H 0.63470701 1.25982552 0.51484901 
H 1.97321800 -0.44873827 1.71778993 
H 0.30894419 -0.64152268 2.28625195 
H 2.30000014 -0.27950831 4.15432638 
H 0.68551706 4.14755831 2.31172265 
H 2.45392708 4.46108403 2.15258892 
H 1.81054257 3.64217736 3.81225369 
H 3.96632964 2.80404140 1.40212198 
H 3.25409544 1.48556769 0.46643960 
H 3.63859514 1.24476546 2.16847328 
O -1.13557924 -0.93289650 5.01723655 
O -1.26550211 1.40121134 4.50966959 
O -0.09980628 -1.34596105 4.79355533 
Vibrational frequencies (in cm-1) 
-1495.3  33.3  55.8  70.6  76.4  84.1 103.2 113.1 166.0 210.2 228.7 261.9 283.0 289.2 
337.8 374.3 397.6 431.3 447.0 495.6 518.7 560.5 589.4 620.3 677.0 732.1 799.6 836.9 
859.9 900.4 918.9 956.1 969.1 992.5 998.4 1030.5 1038.0 1041.6 1071.8 1078.2 1091.0 
1111.8 1135.5 1170.6 1182.0 1197.8 1224.7 1240.0 1245.7 1271.0 1277.6 1293.0 1302.0 
1313.9 1317.8 1321.3 1346.5 1350.7 1361.3 1372.8 1395.8 1521.0 1578.9 1646.8 1682.7 
1895.2 2569.1 2600.6 2652.8 2654.0 2660.0 2666.5 2674.1 2689.6 2694.3 2719.6 2739.8 
2751.6 2755.9 2766.4 2779.7  
 
 
name= TS222 
energy (in kcal/mol)= 99.974369 
ZPE (in kcal/mol)= 136.522 
G (in kcal/mol)= 107.046 
Geometry 
C 4.93739077 0.86063302 3.70162210 
C 3.81013491 -0.04572599 3.29528177 
C 0.06343904 -0.01616696 2.25219549 
C 0.35026801 0.10564555 1.00441732 
C 2.17219467 -0.60871338 0.44818373 
C 2.70003260 -1.54761256 1.51444007 
C 3.81494206 -0.52641474 1.87704619 
C 3.19315179 0.48118913 0.81999097 
C 2.67743303 1.77922980 1.41137988 
C 4.15769363 0.77736428 -0.32517040 
H 4.60248828 1.59350946 4.45109179 
H 5.36772296 1.40943383 2.85693618 
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H 5.74290651 0.27711685 4.17140758 
H 0.10254659 -0.35088257 3.22395432 
H 0.20138038 0.91021374 0.30860760 
H 0.50829441 -0.89795063 0.38994774 
H 2.12603578 -0.91718258 -0.58073067 
H 3.05914816 -2.51956243 1.17013887 
H 1.99097991 -1.72258992 2.34468611 
H 4.82196398 -0.87032004 1.58874802 
H 2.04199482 1.60608738 2.29244825 
H 2.07053538 2.33342445 0.68528516 
H 3.49663859 2.43676991 1.72302117 
H 4.55026886 -0.13968976 -0.77852775 
H 5.01424265 1.36905387 0.01615647 
H 3.65968951 1.34644801 -1.11917453 
O 1.23888751 -2.26068045 4.76753185 
O 0.97339161 -1.41021311 5.46924990 
O 2.96746909 -0.38136022 4.09137724 
Vibrational frequencies (in cm-1) 
-1362.2  21.4  35.8  46.5  53.7  58.7  90.2  95.6  97.5 109.5 150.6 176.5 188.6 224.9 
251.9 266.3 284.0 332.8 352.6 400.2 416.4 447.5 484.0 558.0 566.4 603.6 676.4 761.7 
810.9 873.5 895.2 926.1 978.8 989.7 991.8 1007.2 1015.6 1038.0 1047.5 1053.2 1084.9 
1100.4 1124.8 1129.4 1181.1 1199.6 1206.8 1239.0 1257.1 1265.0 1273.3 1282.0 1289.7 
1300.4 1302.1 1311.0 1318.8 1329.4 1346.9 1381.0 1398.2 1405.8 1597.6 1835.2 1849.8 
2280.8 2658.3 2663.7 2666.5 2676.8 2677.2 2678.5 2681.2 2728.2 2740.6 2746.7 2751.4 
2778.7 2780.1 2782.6 2819.2  
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TSs FOR THE CYCLOADDITION REACTION OPTIMIZED AT THE MP2/6-31G(D) LEVEL 
OF THEORY 
 
TS 196. Optimized structure at the MP2/6-31G(d) level of theory 
 
 C                    -0.74168   2.11437   3.11247 
 C                     0.14013   0.94997   2.74787 
 C                    -0.3734   -0.09415   1.96309 
 C                     0.55112  -0.85078   1.03607 
 C                     1.98339  -0.32571   1.159 
 C                     2.31936  -0.23893   2.66383 
 C                     1.62941   1.14753   2.63681 
 C                     2.02693   1.23269   1.11723 
 C                     1.11937   1.96852   0.14069 
 C                     3.45072   1.75887   0.94215 
 H                    -0.31789   2.68592   3.94239 
 H                    -1.73467   1.75864   3.40866 
 H                    -0.8641    2.79009   2.25699 
 H                    -1.43533  -0.09064   1.71558 
 H                     0.1823   -0.74774   0.00617 
 H                     0.5288   -1.92495   1.26926 
 H                     2.66893  -0.86298   0.49051 
 H                     3.38963  -0.17441   2.86911 
 H                     1.86769  -0.98689   3.31738 
 H                     1.99445   1.93699   3.30637 
 H                     1.15814   3.04915   0.32296 
 H                     0.0758    1.6535    0.20475 
 H                     1.46013   1.7947   -0.88724 
 H                     3.78727   1.59499  -0.08817 
 H                     4.16926   1.27723   1.60887 
 H                     3.48134   2.8369    1.13738 
 O                    -0.94929  -0.68924   4.3953 
 O                    -0.69443  -1.50949   3.38454 
 O                     0.10377   0.09806   4.58006 
 
MP2/6-31G(d) energy (Eh) =    -0.61413777347D+03 
MP2 Vibrational frequencies (cm-1) = 676i  99  147  155  196  209  227  248  265  266  
312  334  396  402  422  445  465  498  537  623  630  683  735  798  859  893  918  
929  941  977  982  994 1002 1021 1047 1058 1077 1097 1118 1130 1146 1167 1195 1218 
1246 1274 1281 1289 1316 1340 1374 1400 1410 1450 1460 1468 1517 1534 1541 1545 1550 
1556 1564 1572 1575 3073 3086 3086 3092 3108 3111 3117 3154 3161 3166 3170 3192 3195 
3201 3203 3220 
CCSD(T)/6-311++G(d,p)energy (Eh) =  -0.61469876150D+03 
 
TS 197. Optimized structure at the MP2/6-31G(d) level of theory 
 
 C                     0.99959   1.40817   3.51995 
 C                     1.8054    0.15381   3.33257 
 C                     1.33159  -0.85996   2.485 
 C                     2.33156  -1.77221   1.80289 
 C                     3.76912  -1.34491   2.12263 
 C                     3.88238  -1.19481   3.65384 
 C                     3.30746   0.22835   3.45783 
 C                     3.94403   0.20119   2.0176 
 C                     3.26536   0.9401    0.87196 
 C                     5.41481   0.61568   2.0495 
 H                     1.20804   2.12207   2.71412 
 H                     1.24562   1.889     4.47177 
 H                    -0.0685    1.17453   3.5194 
 H                     0.36728  -0.7212    1.99669 
 H                     2.14813  -1.74491   0.71995 
 H                     2.1821   -2.81463   2.11523 
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 H                     4.50065  -1.97083   1.59477 
 H                     4.91153  -1.1832    4.01723 
 H                     3.30519  -1.88981   4.26728 
 H                     3.62551   1.02319   4.14411 
 H                     3.7466    0.67367  -0.07686 
 H                     3.36893   2.02407   1.001 
 H                     2.2014    0.71186   0.78221 
 H                     5.98132   0.12952   2.84666 
 H                     5.49726   1.69916   2.19218 
 H                     5.89601   0.3656    1.09686 
 O                     1.13688  -1.84596   4.85194 
 O                     0.30033  -1.98663   3.83157 
 O                     1.24697  -0.55171   5.13441 
 
MP2/6-31G(d) energy (Eh) =    -0.61413421150D+03 
MP2 Vibrational frequencies (cm-1) = 686i  86  154  156  195  204  213  230  259  273  
305  327  378  401  422  446  468  507  585  613  634  679  736  791  857  884  908  
926  943  976  982  993 1000 1015 1048 1064 1078 1093 1119 1128 1144 1166 1195 1218 
1245 1273 1280 1289 1312 1339 1365 1394 1404 1450 1457 1469 1516 1534 1540 1545 1549 
1557 1562 1572 1581 3079 3086 3092 3093 3108 3116 3123 3154 3162 3170 3175 3197 3200 
3201 3203 3214 
CCSD(T)/6-311++G(d,p)energy (Eh) =  -0.61469629322D+03 
 
